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JOHN ASHCROFT 
Governor 

G. TRACY MEHAN 111 
Director STATE OF MISSOURI 

DEPARTMENT OF NATURAL RESOURCES 

Division of Energy 
Division of Environmental Quality 

Division of Geology and Land Survey 
Division of Management Services 

Divisionof Parks, Recreation, 
and Historic Preserration 

DMSION OF ENVIRONMENTAL QUALITY 
P.O. Box 176 

Jefferson City, MO 65 102 

December 18, 1991 

M r .  William D . Eckhoff 
President, Masters & Jackson Paving Company 
P. 0. Box 1187 
Springfield, MO 65801 

Dear M r .  Eckhoff: 

My staff has reviewed the report of emission tests conducted by AirSource 
Technologies on your Double Barrel Astec Asphalt Plant near Willard, 
Missouri. Testing was conducted on August 5 & 6, 1991. The reported 
average particulate concentration of 0.0068 grlDSCF was less than the NSPS 
maximum (0.04 grlDSCF), and the observed opacity was below the NSPS 
maximum (20%). Our review of the test data is in substantial agreement 
with these findings. In light of the foregoing, the facility was found to 
be in compliance at the time of the test with permit # 0391-007. 

Production at the time of the test averaged 420 tons per hour which shall 
be the maximum permitted production rate for this facility. Pressure drop 
across the baghouse was not reported by AirSource Technologies, but was 
recorded by APCP personnel for a single run. During this run pressure 
drop averaged approximately 2 inches of water. To ensure continued 
compliance with permit conditions, a comparable level should be maintained 
whenever the facility is in operation. Annual production at this facility 
is Limited to 350,000 tons. 

Sincerely, 

AIR POLLUTION CONTROL PROGRAM 

Compliance Unit Chief 

SF : pyb 

@ Printed on recycled paper. 



JOHN ASHCROFT 
Governor 

G. TRACY MEHAN 111 
Director STATE OF MISSOURI 

DEPARTMENT OF NATURAL. RESOURCES 
MEMORANDUM 

Division of Energy 
Division of Environmental Quality 

Division of Geology and Land Survey 
Division of Management Senices 

Divisionof Parks, Recreation, 
and Historic Preservation 

DATE: December 19,  1991 

TO: Greene County file 

FROM: Peter Yronwode 

SUBJECT: Masters & Jackson Paving Co. ; Asphalt Plant Stack test 

Masters & Jackson Paving Company received permit # 0391-007 to construct 
an Astec Double Barrel asphalt plant near Willard, Missouri. On August 
5 & 6, 1991 a particulate emission test was run on the plant by AirSource 
Technologies. 

During the test the plant was run at 420 tons per hour and pressure drop 
across the bag house (recorded by APCP) averaged @2 inches of water. The 
three test runs met isokinetic sampling criteria, reported opacity 
averaged less than 1%, and reported average particulate concentration was 
0.0068 grlDSCF. At the time of testing the facility was in compliance 
with New Source Performance Standards (0.04 grlDSCF and 20%). Annual 
production is limited to 350,000 tons. 

The original presentation of the report by AirSource Technologies was 
unsatisfactory. Important data was omitted and the required fomnat was 
not followed. A better report was finally submitted five months after the 
test was performed in which baghouse data was still missing. Because of 
the extremely low emissions at this plant the report was accepted but the 
testing firm was warned that omission of such information in future 
reports would result in their rejection by APCP. 

@ Printed on recycled paper. 



SOURCE EMISSIONS REPORT 
OF 

WASTERS & JACKSON 
SPRINGFIELD, MISSOURI 

(~illard/Springfield Facility) 

BY 
AIRSOURCE TECHNOIOGIES 
11635 WEST 83RD TERRACE 

W X A ,  KANSAS 66215 

Airsource Project No. 411117/R 



PREFACE 

This report was prepared by Airsource Technologies in response 
to a test that was conducted at Masters-Jackson's 
Willard/Springfield, Missouri, plant on August 5 and 6, 1991. Any 
questions concerning this report should be directed to Mr. George 
Cobb, General Manager. 

~eneral Manager 

November 25, 1991 



SECTION 1 

INTRODUCTION 

A compliance test was conducted for particulates and opacity 
by Airsource Technologies on Masters- Jackson's asphalt drum mixer 
facility, located near Willard/Springfield, Missouri. Three 1-hour 
runs were conducted by George Cobb, Karl Baker and Dan Rigdon on 
August 5 and 6, 1991. This report presents the results and 
methodology used to perform these tests. 

The appendices contain the following: 

Appendix A: 
Appendix B: 
Appendix C: 
Appendix D: 
Appendix E: 
Appendix F: 
Appendix G: 
Appendix H: 

Computer Calculatons 
Example Calculations 
Field Data Forms 
Laboratory Data 
Pretest Calibrations 
Posttest Calibrations 
Participants 
Process Data 





I,OCATXONr Wil-lard,  EIO DATE: 8 / 5 - 6 1 9 1  RUN NO: 3 

*USE FOR ANY TEST WITH A SQUARE OR RECTANGULAR STACK* 

kUMBER OF POINTS 
T JME,, MINUTE/POINT 
LEAK RATE, F'T~,/MIN 
BAR PRESS,  INCH H g  
STATIC PRESS ( in 1120) 
STACK EXIT LENGTH I N  
STACK E X I T  WIDTH I N  
IMPTNGER H 2 0 ,  ML 
STLICA GEL H20,  GM 

f'T' STACK 
NO TEMP 

( T s  
1 1 8 9  
> 195 
3 201 
4 205 
5 25 5 
I, 2 2 3  
-1 22 2 
R 2 3 2  
9 2 18 

10 217 
3 216 
1 2  2 1 7  
2 3 217 
1 4  272 
15 22'1 
16 215 
1'7 225 
18 159 
1 9  190 
30 194 
2 1 196 
22 198  
2 3 196 
7 4 J 9 2  
25  
36 
2 7 
2 8 
29 
30 

VELOC 
P R E S S  
(dPs) 

0.90 
3 .so 
3 . 6 0  
3.30 
1 . 6 0  
7 -60  
1 . 3 0  
0 . 9 0  
1 . 6 0  
1 . 2 0  
0 . 9 4  
0 . 6 2  
1 . 5 0  
0 .90 
0.74 
0 .70  
1.70 
1 . 2 0  
0 . 7 9  
0 . 6 4  
1 . 2 0  
1.20 
0 .94  
0 . 5 8  

O R I F I C E  
PKESS 

( d H )  
0.55 
0 . 9 1  
0.96 
0 . 7 8  
0 . 3 4  
0 . 3 3  
0 .76  
0 . 5 2  
0 . 9 4  
0 . 7 0  
0 . 5 4  
0.35 
0.86 
0 . 5 1  
0.42 
0 . 4 0  
0 . 9 7  
0 . 7 3  
0 . 4 5  
0.37 
0 . 6 9  
0.69 
0 . 5 4  
0.33 

PERCENT OXYGEN 
PERCENT CARBON DIOXIDE 
PERCENT CARBON MONOXIDE 
Cp ( P I T O T  C O E F F I C I E N T )  
NOZZLE DIAMETER, INCHES 
T N I T I A L  METER VOL, FT3 
FINAL METER VOL, FT3 
METER CORR FACT, Y 
PART1 C COLLIZCTED, MG 

METER TEMP 
TNLET OUTLET 

(Tnti ( T ~ n o )  
113 110  
111 7 11 
3 1 2  112  
1 1 3  113 
11 3 112 
114 1 1 3  
114  112  
114  112  
114  1 1 2  
107  1 0 8  
1 0 1  102  

3 9  99 
9 8  99 
9 8 9 9 
98 99 
9 6 416 
94 9 5 
7 8 7 8 
19 7 '3 
80 7 9 
8 1 7 9  
82 80 
83 80 
8 4 8 1 

SQR ROOT 
VELOC P R E S S  

AVG 206.5 1 . 1 3 1  0.66 9 9 . 0  98.3 3 .0498  

STACK GAS MOL WT. WET 26.87 
STAZR VELOCITY ( f t./sec) 69 .87  
STD VOL SAMPLED ( s t d  f t 2 )  2 5 . 2 1  
AVG METER TEMP (dey F j  98 .67  
PERCENT MOISTURE ( % )  7 3 . 6 1 .  
ST11 STACK FLOW RATE (DSCFM) 27498.02  

I S O K I N E T I C  SAMPLING RATE ( % )  1 0 3 . 8 5  
PARTIC EMISSION RATE (Ib/hr) 2 .1788  
PARTICULATE CONC ( g r / D S C F )  0 .009244 

AVG ABS STACK TEMP (deg R )  666.5 
AVG ABS METER TEMP (deg R )  558.7 
METER LEAK RATE fft3/min) 0 .000  
SAMPLE VOL LK CORR'D ( I t 3 1  27.15 
AVG ABS STACK PRESS (in Hg) 28.88 
VOL H20 IN METER GAS ( s t d  f t 3 )  7.79  
H 2 O  I N  GAS STREAM ( v o l  frac) 0 . 2 3 6  
NOZZLE AREA (ft2) 0.00017 
STACK AREA ( f t 2 )  1 1 . 2 2 9  
STACK EQIJIV DIAMETER ( f t ) 39.44 



I-'i.3Si'I NAME:Mas ters hi J;:ck:;ort ' ., .. , . .  . , -  . , ! .. - .ill I 

I s  JC rtB1'T( )N : W i J l a r d ,  MO DATE: 8/51-6191 RUN NO: 4 

klll;l:. FCII: ANY TEST W I T H  A SQUARE OR RECTANGUIJAR STACK* 

NIRIRER OF POINTS 
'i'IPiF>, M~NuTE/ IZOINT 
T,EAK RATE, F T ~ / P I I N  
BAR PKESS, INCH Hg 
SI'AY'IC' PKESS ( i n  H 2 0 )  
:;lrA(:i.: EXIT LENGTH SN 
STACK EXIT WIDTH TN 
TMYINGER H20, ML 
SlT,ECA GEL H % O ,  GM 

PT STACK 
NO I%MP 

(Ts) 
1 21 '3 
2 22'1 
3 225 
4 223  
5 22 1 
G 219 
7 2 1 3  
8 214 
9 213 

10 2 11 
1 :I 212 
1% 211 
1 3  21 1 
14 211 
15 210 
3 6 208 
1 7 207 
i 8 207 
3 9 206 
20 204 
2 1 200 
2 2 201 
2 :3 202 
? 4 20 B 
2 5 
26 
2 -7 
28 
29 
3 0 

VELOC 
PRESS 
( d Y s  j 

0 . 8 6  
0.52 
0 . 4 7  
0 .4.7 
0 . 9 5  
0 . 7 3  
0.59 
0 . 5  
1 . 2 0  
0.81 
0.71  
0 . 6 2  
1.30 
1 . 0 0  
0 - 9 1  
0.65 
1.50 
1 . Y O  
1 . 3 0  
0.92 
1 . 4 0  
2 .  50 
1.50 
1 . 4 5  

ORTFICE 
PKESS 

i d H )  
1 .70 
1 . 0 0  
0.32 
0 .97  
J .%0 
1.50 
1 . 2 0  
1 .05  
2 .40  
1 . C 5  
1.45 
1 .25  
2 . 8 5  
2 . 0 5  
I .  85 
3.35 
3.10 
1.00 
2 . 7 0  
1.90 
2.qo 
3.00 
3 - 0 0  
3.00 

PERCENT OXYGEN 
PERCENT CARBON DIOXIDE 
PERCENT CARBON MONOXIDE 
C p  (PITOT COEFTICTENT) 
NOZZLE DIAMETER, INCHES 
TNITTAL METER VOL, FT3 
FINAL METER VOL, FT3 
METER CORR FACT, Y 
PART3 C COLLECTED, HG 

METER TEMP 
INLET OUTLET 

(Tflii (Rno) 
8 4  83 
89 85 
9 1 66 
9 2  0 -7 
9 2 88 
9 6  89 
3 6  9 0 
9 7 1 
9 -51 ? Z 

100 92 
101 94 
102 95 
100 rl 5 
103 3 6 
104 9 7 
104 9 8 
103 98 
104 9'4 
105 98 
104 9 9 
102 39 
102 98 
102 9 8 
102 98 

SQK ROOT 
VELOC P R E S S  

STACK GAS MOL WT. WET 21.38 
STACK VELOCITY ( f t l s e o )  64 .12  
STD VOt SAMPLED fstd f t 2 )  4 2 . 8 5  
AVG METER TEMP f deg F) 96.15 
PERCENT MOISTURE ($1 18.97 
sm STACK FLOW RATE ( D S C ~ )  26668.32 

A J  , 7 i : I ) - l O  
T SOKINETIC SAMPLING RATE ( % ) 97 .28  
PARTIC F,MISSION RATE ( l b / h r )  0 .2634 
PARTICULATE CONC ( g r / D S C F j  0 . 0 0 1  153 

I 

RVG ABS STACK TEMP (deg H )  671 - 7  
AVG AAS METER TEMP (deg R )  556 .1  
METER LEAK RATE ( f t 3 j m i n )  0.000 
SIWPIJE VOL LK CORR 'D ( f t3) 45 . ' I 6  
AVG ABS STACK P R E S S  ( j n  H g )  29.00 
VOL H20 IN METER GAS ( s t d  f t 3 )  1 0 . 0 3  
H20 IN GAS STREAM (vo l  frac) 0.190 
NOZZLE AREA (ft2) 0.00031 
STACK AREA ( f t 2 )  1 1 . 2 2 9  
STACK EQUIV DIAMETER ( f t )  39 .44  

<.-' 



SECTION 2 

SUMMARY OF RESULTS 

2 . 1  Particulate Emission and Opacity Results 

Table 2-1 presents the particulate emission results and the opacity 
averages taken during the particulate runs. 

Table 2-1 

Results 

Parameters Run 1 R u n 3  R u n 4  

Particulate Collected, g 0.0314 0.0151 0.0032 

Particulate Concentration, 
Actual (gr/cu ft) 0.0061 0.0054 0.0007 
Dry Std. (gr/scf) 0.0101 0.0092 0.0012 

Emission Rate, lb/hr 2.41 2.17 0.26 

Opacity, % 0.0 0.0 0.0 

2.2 Sampling Train Results 

Table 2-2 summarizes the sample train results as determined by 
measurement and calculations. 

Table 2-2 

Results 

Parameters R u n 1  R u n 3  Run 4  

Sampling Time, min 60 

Sample Volume, dscf 47.935 

Isokinetics, % 104.2 

Oxygen Concentration, % 14.5 

Carbon Dioxide 
Concentration, % 5.5 

Stack Gas Moisture, % 20.2 

Average Stack Temp., OF 217 

Actual Flow Rate, acfm 46,340 

Stack Flow Rate, dscf/min 27,877 



2.3 Discussion of Results 

The results show the plant is within compliance of the 
0.04 gr/dscf allowable particulate concentration. The opacity 
averages were within the 20% limit. The plant was operated at an 
average production rate of 450 tons per hour. 

After completion of Run 2, it was determined that the filter 
was installed incorrectly; therefore, it was decided to run a 
fourth run. The field data for this run is not included in this 
report. 

There were no plant interruptions during the testing. 



SECTION 3 

SOURCE OPERATION 

The ~illard/~pringfield plant is located two miles southeast 
of Willard, Missouri. The unit is a Double Barrel Aztec with a 
capacity of 511 T/hr @ 0% moisture. No. 2 diesel is used as fuel 
at a rate of 420 gal/hr during operation. A schematic of the plant 
is shown in Figure 3-1. 

During operation on August 5 and 6, 3,300 T and 1,823 T of 
asphalt were produced, respectively.  his averages to 420 T/hr 
production rate. 

Appendix H provides the production data provided by the plant. 



BAGHOUSE 

MASTERS- JACKSON 
PAVNG COMPANY 

Willard/Sprlngfleld 

PROCESS FLOW DIAGRAM 
Double Barrel Aztec 

Figure 3-1 
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SECTION 4 

SAWPLING AND ANALYSIS 

The sample ports are located 0.6 diameters upstream and 7.3 
diameters downstream from disturbances. The stack dimensions are 
33t1x49'1. Four sample points per port, for a total of 24, were used 
to perform the test runs. Below is a summary of the port and 
sample point locations. 

b-. 4 9" .-q 

'it 

Sampling was conducted using a USEPA Method 5 sampling train. 
The train consists of a heat-traced borosilicate glass probe liner 
housed in a stainless steel sheath; a high efficiency glass fiber 
filter supported on a Teflon frit, mounted in a glass holder; four 
glass impingers; and a flow control module containing a leakless 
vacuum pump, a dry gas meter, an orifice meter and appropriate 
valves, gauges, and associated hardware to permit control and 
monitoring of the gas sampling rate. The four impingers are of the 
Greenburg-Smith design as follows: 

* The first is a modified Greenburg-Smith, containing 
100 ml of distilled H20. 

* The second is a standard Greenburg-Smith, containing 
100 ml of distilled H20. 

* The third and fourth impingers are of the modified 
Greenburg-Smith design. The third is empty, but 
intended to collect any carryover of moisture. The 
fourth contains approximately 200g of blue, indicating 



A cyclone was not used because particulate emissions were 
expected to be low. The filter was housed in a temperature- 
controlled oven maintained at 248'~ + 25'~. 

Sampling was conducted in accordance with the procedures 
outlined in EPA Reference Method 5. The samples were collected 
isokinetically over a 60 minute traverse of the stack as required 
by 40 CFR 60 Appendix A, Methods 1-5. All pitot and sample train 
leak checks for all runs were within the method criteria. 

The sample recovery from the M5 particulate train was as 
follows: 

* Container 1 - Filter: Teflon-coated forceps were used 
to remove the filter and place it in a labeled glass 
petri dish. 

* Container 2 - Front-half Rinse: The probe nozzle, probe 
liner, and all glassware, up to and including, the front- 
half of the filter housing were rinsed and brushed with 
acetone a minimum of three times. 

* The condensate and silica gel impinger were weighed using 
a triple beam balance. 

A multipoint composite stack gas sample was taken during each 
test run and analyzed for percentage oxygen and carbon dioxide 
according to EPA Reference Method 3 (40 CFR 60). The sample was 
taken simultaneously with the Method 5 sampling, from the exhaust 
of the Method 5 sampling train console. 

The particulate matter analyses were performed by Airsource 
~echnologies according to the procedures established in EPA 
Reference Method 5, paragraph 4.3. The filters were desiccated for 
24 hours and weighed to a constant weight. A blank filter was 
taken in the field and used as a control. 

The front half rinses were measured volumetrically. The 
contents were transferred to tared beakers and evaporated to 
dryness at ambient temperature and pressure. The beakers were 
desiccated for 24 hours and weighed to a constant weight. An 
acetone blank was taken in the field and used as a control. 

The opacity measurements were done according to EPA Reference 
Method 9. 



APPENDIX A 

COMPUTER FORMS 



FILE NAME - 411117rl 
R U N # - 1  
LOCATION - STACK 
DATE - 8/05/91 
PROJECT # - 411117 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= . 
Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= . 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

0.0314 Corr. to 7% 02 & 12% C02 
0.0101 0.0217 0.0220 
0.0061 
2.41 

No Back Half Analysis 



* * METRIC UNITS * * 
FILE NAME - 411117rl 
R U N # - 1  
LOCATION - STACK 
DATE - 8/05/91 
PROJECT # - 411117 
Initial Meter Volume (Cubic Metery)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Final Leak Rate (cu m/min)= 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mlu H20)= 
% Isokinetic= 

Pitot Coefficient= 
sampling Time (Minutes)= 
Nozzle Diameter (mm) = 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, cubic m/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (mg/cu m)= 
Particulate Loading, Actual (mg/cu m)= 
Emission Rate (kg/hr)= 

0.0314 Corr. to 7% 02 & 12% C O ~  
23.1 49.8 50.5 
13.9 
1.09 

No Back Half Analysis 



FILE NAME - 411117rl 
R U N # - 1  
LOCATION - STACK 
DATE - 8/05/91 
PROJECT # - 411117 
Point 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
2 2 
2 3 
2 4 

# Delta P Delta H 
(in. H20) (in. H20) 
1.400 3.20 
1.400 3.15 
1.300 2.90 
1.200 2.70 
1.600 3.60 
1.600 3.60 
1.400 3.20 
1.100 2.50 
1.700 3.90 
1.300 3.00 
1.000 2.30 
0.940 2.15 
1.400 3.15 
0.980 2.20 
0.750 1.70 
0.600 1.35 
1.200 2.70 
0.940 2.10 
0.710 1.60 
0.620 1.40 
0.880 1.20 
0.880 2.00 
0.700 1.60 
0.580 1.30 

T Meter T 
In(F) Out(F) 
102 101 
99 100 

101 101 
102 101 
103 10 2 
103 101 
106 102 
106 102 
104 101 
104 102 
105 10 2 
105 102 
104 10 2 
104 10 2 
107 104 
107 104 
107 105 
107 105 
108 106 
108 106 
108 106 
109 107 
110 108 
112 109 

Fraction Final Wt. Tare Wt. Blank Wt. Net Wt. 

DRY CATCH 
FILTER 43.1663 43.1625 0.0002 0.0036 

Fraction Final Wt. Tare Wt. Vol. Net Wt. 
(9) (9) (ml) (9) 

PROBE RINSE 74.9569 74.9291 170.0 0.0278 
IMPINGERS 0.0000 0.0000 0.0 0.0000 
Probe Rinse Blank (mg/ml)= 0.0000 
Impinger Blank (mg/ml)= 0.0000 



FILE NAME - 411117r3 
R U N # - 3  
LOCATION - STACK 
DATE - 8/5/91 
PROJECT # - 411117 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min*)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

0.0151 Corr. to 7% 02 & 12% C02 
0.0092 0.0269 0.0184 
0.0054 
2.17 

No Back Half Analysis 



* * METRIC UNITS * * 
FILE NAME - 411117r3 
R U N # - 3  
LOCATION - STACK 
DATE - 8/5/91 
PROJECT # - 411117 
Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Final Leak Rate (cu m/min)= 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (rnm)= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 

Particulate Weight (g)= 
Particulate Loading, Dry Std. (mg/cu m)= 
Particulate Loading, Actual (mg/cu m)= 
Emission Rate (kg/hr)= 

0.0151 Corr. to 7% 02 61 12% C02 
21.2 61.7 42.3 
12.3 
0.99 

No Back Half Analysis 



FILE NAME - 411117r3 
R U N # - 3  
LOCATION - STACK 
DATE - 8/5/91 
PROJECT # - 411117 
Point # Delta P Delta H 

(in. H20) (in. H20) 
0.900 0.55 
1.500 0.91 
1.600 0.96 
1.300 0.78 
1.600 0.94 
1.600 0.93 
1.300 0.76 
0.900 0.52 
1.600 0.94 
1.200 0.70 
0.940 0.54 
0.620 0.35 
1.500 0.86 
0.900 0.51 
0.740 0.42 
0.700 0.40 
1.700 0.97 
1.200 0.72 
0.790 0.45 
0.640 0.37 
1.200 0.69 
1.200 0.69 
0.940 0.54 
0.580 0.33 

Stack 
(F) 

189 
195 
201 
205 
215 
223 
222 
222 
218 
217 
216 
217 

T Meter T 
In(F) Out(F) 
113 110 
111 111 
112 112 
113 113 
113 112 
114 113 
114 112 
114 112 
114 112 
107 108 
10 1 102 
99 99 
98 99 
98 99 
98 99 
96 96 
94 95 
78 78 
79 79 
80 79 
81 79 
82 80 
8 3 80 
84 81 

Fraction 

DRY CATCH 
FILTER 

Final Wt. Tare Wt. Blank Wt. Net Wt. 
(9) (4) (9) (9) 

0.0000 0.0000 0.0000 0.0000 
29.0229 29.0210 0.0002 0.0017 

Fraction Final Wt. Tare Wt. Vol. Net Wt. 
(9) (9) (ml) (9) 

PROBE RINSE 67.5795 67.5661 145.0 0.0134 
IMPINGERS 0.0000 0 .OOOO 0.0 0.0000 
Probe Rinse Blank (mg/ml)= 0.0000 
Impinger Blank (mg/ml)= 0.0000 



FILE NAME - 411117r4 
R U N # - 4  
LOCATION - STACK 
DATE - 8/6/91 
PROJECT # - 411117 . 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)- 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

0.0032 Corr. to 7% 02 & 12% C02 
0.0012 0.0026 0.0022 
0.0007 

0.26 

No Back Half Analysis 



* * METRIC UNITS * * 
FILE NAME - 411117r4 
R U N # - 4  
LOCATION - STACK 
DATE - 8/6/91 
PROJECT # - 411117 
Initial Meter Volume (Cubic Meters)= 6.182 
Final Meter Volume (Cubic Meters)= 7.477 
Meter Factor= 1.014 
Final Leak Rate (cu m/min)= 0.0001 
Net Meter Volume (Cubic Meters)= 1.314 
Gas Volume (Dry Standard Cubic Meters)= 1.213 

Barometric Pressure (mm Hg)= . 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature ( C ) =  
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 4.8927 
% Isokinetic= 97.4 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (nun)= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 1,172 
Flow rate (Actual, Cubic m/min)= 1,223 
Flow rate (Standard, Wet, Cubic m/min)= 932 
Flow rate (Standard, Dry, Cubic m/min)= 755 

Particulate Loading - Front Half. 
Particulate Weight (g)= 0.0032 Corr. to 7% 02 t 12% C02 
Particulate Loading, Dry Std. (mg/cu m)= 2.6 5.9 5.1 
Particulate Loading, Actual (mg/cu m)= 1.6 
Emission Rate (kg/hr)= 0.12 

No Back Half Analysis 



FILE NAME - 411117r4 
R U N # - 4  
LOCATION - STACK 
DATE - 8/6/91 
PROJECT # - 411117 

int # Delta P Delta H 
(in. H20) (in. H20) 
0.860 1.70 
0.520 1.00 
0.470 0.92 
0.470 0.92 
0.950 1.90 
0.730 1.50 
0.590 1.20 
0.530 1.05 
1.200 2.40 
0.810 1.65 
0.710 1.45 
0.620 1.25 
1.400 2.85 
1.000 2.05 
0.910 1.85 
0.650 1.35 
1.500 3.10 
1.500 3.00 
1.300 2.70 
0.920 1.90 
1.400 2.90 
1.500 3.00 
1.500 3.00 
1.450 3.00 

Stack 
(F) 

219 
227 
225 
2 23 
221 
219 
219 
214 
213 
211 
212 
211 
211 
211 
2.1 0 
208 
207 
207 
206 
204 
200 
201 
201 
201 

T Meter T 
In(F) Out(F) 
84 83 
89 85 
91 86 
92 87 
92 88 
96 89 
96 90 
97 91 
96 91 
100 92 
101 94 
102 95 
100 95 
103 96 
104 97 
104 98 
103 98 
104 99 
105 98 
104 99 
102 99 
102 98 
102 98 
102 98 

Fraction Final Wt. Tare Wt. Blank Wt. Net Wt. 
(9) (9) (9) (9) 

DRY CATCH 0.0000 0.0000 0 .OOOO 0.0000 
FILTER 31.7917 31.7887 0.0002 0.0028 

Fraction Final Wt. Tare Wt. Vol. Net Wt. 
(9) (9) (ml) (9) 

PROBE RINSE 67.6061 67.6057 100.0 0.0004 
IMPINGERS 0.0000 0. 0.000 0.0 0.0000 
Probe Rinse Blank (mg/ml)= 0.0000 
Impinger Blank (mg/ml)= 0.0000 



APPENDIX B 

l3XAMPLE CALCULATIONS 



NOMENCLATURE, 

Equation 
symbol ' No. D e s c r i p t i o n  - U n i t s  

L V i  I n i c i a L  mete r  r e a d i n g  
V f  F i n a l  mete r  r e a d i n g  
V m  Volume mete r ,  a c t u a l  

Barometr ic  p r e s s u r e  in. Kg 
Average o r i f  i c e  p r e s s u r e  drop in. H20 : 

Average mete r  t e m p e r a t u r e  OF 

Volume mete r ,  s t a n d a r d  c o n d i t i o n s  d s c  f  

T o t a l  moiseure  c o l l e c t e d  g r  rns 
Volume of  wa te r  vapor  coLLected,  4 f t  

s t a n d a r d  condic  i o n s  
P e r c e n t  mois tu re  by volume - 
Mole f r a c t i o n  of d r y  g a s  - 
Percen t  carbon d i o x i d e  by volume, d r y  - 
P e r c e n t  oxygen b y  voLme,  d r y  - 
P e r c e n t  carbon monoxide by volume, d r y  - 
Percen t  n i t r o g e n  b y  v o l m e ,  d r y  - 
Molecular  weiglhc, d r y  scack  g a s  Lb / Lb -ao Le 

EoLecuLar weight ,  s c a c k  g a s  Lb / Lo -ma l e  

Saropling t ime i n t e r v a l  minuce s 
Diarzetar o f  nozz le  i n b e  s  
V e l o c i t y  head oE S  p i t o c  in .  H z 0  
Tenpera tu ra  of s t a c k  g a s  ' O F  

Voluue of mecer p e r  sampling i n t e r v a l  f e  

Average v e l o c i t y  head  o f  S p i c o t  i n .  H$ 
Average temperacure o  f  scack  g s s  QF 

Scack p r e s s u r e ,  a b s o l u t e  in .  Hg 
Average scack g a s  v e l o c i c y  f~ 

T o t a l  t ime  o f  t e s t  
P e r c e n t  i s o k i n e t  i c  

minu tes  - 
I n s i d e  d iamete r  o f  s t a c k  
Area of scack 

inche  s 
i n  2 

Stack f l o w r a t e ,  d r y  s t a n d a r d  c o n d i t i o n s  dscfm 

T o t a l  p a r t i c u l a t e  m a t t e r  c o l l e c t e d  "=8 
C o n c e z t r a t i o n  o f  p a r t i c u l a t e  coLLecced, g r / d s c f  

d r y  b a s  i s ,  seandard  c o n d i c i o n s  

Concentration o f  p a r c i c u l a t e  c o l l e c t e d ,  g r / a c f  
a c t u a l  c o n d i t i o n s  . 

1.5 EP Parc icuLa te  emiss ion  r a t e  l b / h r  



PARTICULATE CALCULATION Eq U m O N S  

2. Vmstd = 17.6k (Vm) (Pb fmaYp) 13 -6 

Tmavg U O  

100 - 7, 820 
4. Ef = 

LOO 

7. MS = (Ed x HE) i 18(L - Mf) 

8. Vmi = 5 .I68 (Tm + 460 )  (Cp) (6i) ( ~ f )  (~n2) 
rn T s  + 460 

L,039 (?saVg + 460) (vmScd) 
LO. 7. I =  

vs ( e )  (PS) ( ~ i )  ( ~ n ~ )  PS a Meter Pressure + (0 7 4  x Stat ic  Pressure) 

15. Ep = 0.00857 (Css,&) (Qs) 



Example Calculations 
Run1 

Vm = (136.482-84.502)(1.014) 
= 52.708 dcf 

Vm = (17.64)(52.708)(28.92+2.44/13.6)/564 
Std = 47.935 dscf 

Vwc = (0.0471)(258.4) 
Std = 12.171 f t 3  

N o t  applicable 



APPENDIX C 

FIELD DATA FORMS 



RUN NUMBER f i p  , [ , F ~ ~ . , - J ~ , ~  / 

TRAIN - 
DATE - & 

PLANT 

PROJECT NUXBER L/ / / /  7 
SAMPLING LOCATION 5 ~ &  

PROJZCT LEADER A ~ J  
CONSOLE OPERaTOR 

LAB PERSON 



P U N T .  r* e. h-e . ~ik+0?--- ...~(j~-+k! 
DATE 8 -r-F/ .-- . --- ..--- 

. SAMPLING LOCATION -~. . fcyy . .-.-- ------ 
INSIDE OF FAR WALL TO I c . OUTSIOE OF NIPPLE. (DISTANCE A) .- zc-- -- 
INSIDE OF NEAR WALL TO r t  

OUTSIDE OF NIPPLE. (DISTANCE 8) -.d--- - 
STACK 1.0.. rDlSTANCE A - DISTANCE 81 3 3 _ 1 ' _ . ~ 9 2  
NEAREST UPSTREAM DISTURBANCE -2c 
NEAREST DOWNSTREAM DISTURBANCE 
CALCULATOR . . &'g A 2 

SCHEMATIC OF SAMPLING LOCATION 

I 
TRAVERSE POINT LOCATION , 
FROM OUTSIOE OF NIPPLE I 

(SUM OF COLUMNS 4 & 5) 1 -- 
$ 

/t/ J ,  - 
2 2 -q/q I 
- -  -- * 7/$ I 

I 
1 

-- 
I 

- 

- - 

I 

I 
I 

I 

4 72 

PRODUCT OF 
COLUMNS 2 AND 3 

(TO NEAREST 1 8 INCHI 

/2 9 
28 -% 
3 k  + 

STACK 1.0. 

3 s  

-- 

I TRAVERSE I POINT 
NUMBER - 

I 
2 

DISTANCE 8 - 
2 

// 

+- 
L___ -. 

I 
-------- --A - - 

-. 

--- ----- I - - i 
I 

I --- - -- 

1 
-- I 

EPA tour) 232 

FRACTION 
OF STACK 1.0 

- 
- 

I 

A -- 

-- 

I 



PRELIMINARY VELOCITY TRAVERSE 
- 

PUNT M ~ G Z Z , ,  + d - k ~ . .  - r u f ~  
D A X  

_~j;-4cC 
LOUTlON SC-SLC A- 
Z m U c  t D. 3 3  4 
W O M m l C  mESSUPE. IN. H$ &&s9.z 
sm TO URO. E ~ ~ A ~ O N  1n.1 
C C R R E G E S  -0 PPEiSURE 
= u m A n n E  M ~ R  NO. 
mEPUOCCUPCE 1.3 NO. 

- 
PITOTICJI 
?ME124 MR I 

- 
GP~..A~ORS 60-J.4 /'A,& 
S A C K  *UGE PqES (STATC. IN H S 1  14 
?!TOT W K  CX. AT 3" H s l  6N 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE 
POINT 

NUMeER 

I I 1 
I 

vnoclrf 
*€A0 
&PI. 

IN. rs 

CYCLONIC FLOW 0 5  

APs AT ANGLZ 16) 

A NULL A? 



DATE f -X-.?/ 

PLANT - *7.6+4* , f 7 - 5 d- 
f /' -&-@ 

PROJECT 

SAElPLIWG LOCATION SL&_ 

PROJECT LEADER -A7,& 
CONSOLE OPERATOR a-44 
LAB PERSON p& 



FIELU DAI 'A 
1 P/ 2 32 RUN NO. PAODE NO. .- NOZZLEMA. I 

PnOJECT NO. $"h// 7 PnOUE LENaTll AND TYPE ' c.'&& ASSUMED MOI~IU~E x - L 

'2 P M T  -&&& J&~~&J SAMPLE DOX NO. MEIE~ AI@ -*q 
DATE rc5*9/ METEn BOX NO. MElEfl COIUIECrION do / 

BAMPUNQ LOCATION PlTOTNO. -/ 
s w L E  wPE &-.)I CAA (A, PITOT COEFFICIENT A. d 

/ 7 
oPEnATon PA-a TIIEHMOCO~PLE 1.0. NO. - u A n o r r ~ r n l c  PRESSURE - J R Pt - r; 

A 9  / 
FILTER NO. UMDLCAL COnD 1.0. No. SI~E TO D A ~ O ,  ELEVATION 111.1 U 

C 

Q - 
RECMO DATA E V E ~ Y  MW. UMOILICAL CORD I.D. NO. - c0"nEcTED D.P. (0. I Ir,.ll00 11.1 2- 

.SCHEMATIC OF TRAVERSE 
UMOKICAUSAMPLER IMOHUP NOZZLE NO. -. STATIC p n ~ s s u n ~  -139- POINT LAYOUT 

PITOT LEAK CHECK 2 3" 1I1O 

SAMPLE TRAIN LEAK CllECKS 

FINAL 

Il l l l lAL 

- > 15" 

I VOLUMES I 

If l l l lAL 

VOLUMES 

FINAL ' 

INITIAL 

DlFFEREllCE 

FINAL INITIAL FINAL 
TIME (24 hr) //id' /2% 
VhCUUAI, In. II( 2 1511 /O " 
CFM 0, 0d-3  LJ. d d d ,  

f IMAL 

INITIAL 

DIFFERENCE H 

FINAL 

I .  

IHITIAL 

- > 15Ig 

TIME ( 2 4  hr) 

VACUUM, In. 110 

CFM - INITIAL VOLUME ET- %?L 

J 

I l l l l lAL 
r 

TIME (24 hr) 

PASS/FAIL 

Fll l  AL 

I I LEAK CllECI VOLUME fl f 0 
ADJUSTED FINAL VOLUME / 2 d  fxa 

--. - .  
SAMPLE TAAlll LEAK CllECKS 

I(II1IAL FlllAL 

//?6 

I FINAL IHlllAL 

2 15" 

FlllAL IttlTlAL 
1 

21511 





PARTICULATF: 
(w/back half work up) - 

Run No. & {  Date: r-r-%' 
Project No. . 4/ / /  / 7 

" 

Plant:/us~/Jc& s d  

Recovery Person 

SAMPLE BOX NO. > 
FILTER NO. # f 

IMP. 1 
MGBS 

IMP. 2 
GBS 
H20 
100 ml 

m. 3 
MGBS 
DRY 

IMP. 4 
MGBS 
SILICA 

INITIAL DIFFERENCE 
IMP. 1 -79 
IMP.2 
IMP.3 
IMP.4 

TOTAL ( 252,4 

Samle Bottles 
FRONT HALF CONDENSATE 
ACETONE H20 

FINAL 
INITIAL 
DIFFERENCE u 
LEVEL MARKED 

FILTER ACETONE 
Blanks 

- WATER 

COMMENTS : 

Volumes 
MOISTURE VOLoME 25% L/ FRONT HALF ACETONE 
CONDENSATE H20 BACK HALF RINSE 

Reviewed by Date 



INTEGRATED SAMPLING DATA FORM 
FOR U. S. EPA METHOD 3 

Run No. / 
D a t e  re -r/ g/ 

/ 

S a m l e  Location 
, Single-Point) 

Console No. 3 

Leakcheck: Before ~ f t e r  dd 
Flow Meter Se t t i ng  
Tota l  Sampling T i m e  (en. ) 
Estimated Actual Volume ( liters ) 

I Time I Flow Meter ( 1 1 24 HI Clock ( Reading I Commen,ts I 



$$ 
cum 



RUN NUMBER 3 
TRAJx 

DATE F* r~ %( 
P m  ma% - v J / y  
PROJECT NmmER $411 / 7 
SAMPLING LOCATION 

PROJECT LEADER rn 
CONSOLF OPERATOR 

SUPPORT PERSONNEL 
/ 



FIELD D 
.2 / 73L NOZZLE DIA. - 5- RUNM - 

PROJECT NO. q//// 7 PflOOE LENOTI t AND TYPE 
f - s,+ ,-- C d 4  s A w r r  oox No. - 

n r- 'y- q/  
DATE a ,  n METER OOX NO. A--- 
SAMPUN0 LOCATION S w  

n P E  

to. ' -3 - 

ASSUMED MOISIU~E % -A 
MElEflClllO . 
METEn COflflECTlm 

PITOT NO. -.3 
p.0~ COE~FIGENT 

ornolralnc PnEssunr - -2 g* /I ti 3- 

,SCHEMATIC OF TRAVERSE - POINT LAYOUT 

r FINAL IHIIIAL FINAL 
IlllTlAL FlllAL IltlllAL 

TIME (24 hr) is* !75/ 
n a r r  ~ r a a m  

. .. .. 

SAMPLE TRAIN LEAK CHECKS 

I 1 IHITIAL FINAL I INlllAL INIIIAL 1 FINAL 

SAMPLE TflAlW LEAK CllECKS 

FINAL FlllAL INITIAL 

215tI 

IltlllAL 

2lS1l 

CFM 
VOLUMES 

F IHAL 

INITIAL 
DIFFEAEHCE 

TlME (24  hr) 

VACUUM, In. Ill - 

INITIAL VOLUME ./fk a 
FINALVOLUME s /s  -L 
LEAK CHECK VOLUME fl& d 
AoJusu~no rmu VOLUME 

r 
FlllAL 





- 
(w/back half work up) 

Run No. 3 
Project NO. J/ / / /7  

Recovery Person 

SAMPLE BOX NO. L/ 
FILTER NO. /m7 

1 
MGBS 
H20 
100 ml 

IMP. 2 
GBS 
H20 
100 ml 

IMP. 3 
MGBS 
DRY 

IMP. 4 
MGBS 
SILICA 

FINAL 
INITIAL 
DIFFERENCE 

INITIAL 

'*> % Blue fl 
TOTAL ( ! A r c <  ) 

Sam~le Bottles 
FRONT HALF CONDENSATE 
ACETONE H20 

LEVEL MARKED 

Blanks 
FILTER ACETONE HATER 

COMMENTS : 

M O I S m  VOLUME 
CONDENSATE H20 

/653- 
Volumes 

FRONT HALF ACETONE 
BACK HALF RINSE 

Reviewed by Date 



INTEGRATED SAMPLING DATA FORM 
FOR IS. S. EPA METEOD 3 

plant M-i, - T ck L / ~ u n  NO. 
4 / 1 /  / 7 D a t e  7 .r 

3 
Project No. C d 

Samle Location 
ngle-Point) 

Console No. 

Leak Check: Before 
Flow Meter Setting 

- After f 
1 /& 

Total Sampling Time (min. ) 
, 

EstimatedActualVolume(liters) 2g < 

Time 
24 Hr Clock Reading I =low Meter C0mmen.t~ 



OXYGEN AND CARBON DIOXIDE BY  ORSAT 

PROJECT NO. .- RUNNO. a 
SAMPLE NO. 3 DATE - BURETTE 

PLANT SAMPLING LOCATION .L PIPETTES 
/ P ~ f c  

BURETTE CHANGE IN 4 MIN. 

OPERATOR - PIPETTES CHANGE IN 4 MIN. 

Acceptance Criteria 

CO, > 4% .3% by Volume 0, r 15% .2% by Volume 
5 4% .2% by Volume c 15% .3% by Volume 

AVERAGE 
NET 

VOLUME 

,342 

Comments: 

3 1 

READING 

2 
3 

2 1 /k /J  

3 

2 

NET ACTUAL 
READING 

1 6  
2 
3 

1 - - - /  2 1 /&" 

3 

NET ACTUAL 
READING NET 

co2 

0 2 (NET IS ACTUAL O2 
READING MINUS ACTUAL 

C02 READING) 
* 

1 b' 
2 
3 

3 



RUN NUMBER & 
TRAIN 

DATE R -6- 7 /  
PLANTMML+ . 
PROJECT NUMBER f/// / 7 
SAMPLING LOCATION - 

PROJECT LEADER 

CONSOLE OPERATOR 0 

SUPPORT PERSONNEL , J 



FIELD DATA 
NOZLLEOIA -1- PnOBENO .- 2- -- RUN NO. 

PROJECT NO. pnooE LENaT14 ua 3- C, C- ASSUMED ~ 0 1 s l u n ~  % -- 2 

- SAMPLE oox No. A- uelrndtle .A- - 
METE11 ~0 f l nEC l lON  /, d i Y  

DATE - METE" DOX NO. 2-- 2- 
PITOT NO - 

, BY Y = 
PITOT COEFFICIENT 

2- ~ ~ o ~ J E T R C  PRESSUnE - 2k. Y 7 S-: 
TI IERMOGOUPLE I D NO - OPERATOR 570 

SITE TO BAnO. ELEVAIWN 111 0 
R T E R H )  UMOKlCAL CORD I D. NO .-- CO~~ECTEDO P (0 I h 11OOII - 23.97 

6 = 
RECOflO DATA EVERY 2 ' -5 MW. UMOlLlCAL CORD l D NO. --------- 

__L.l_fil-c-- 
SCHEMATIC OF TRAVERSE 

~MBIWAL~SAMPLEA IMOKUP -3----- _-Bk---- STATIC ~n t ssun~  - POINT LAYOUT 

PITOT LEAK CllECK 2 3" 1110 
FINAL INITIAL FINAL INITIAL 

n)?q/ TIME (24 hr) 

FINAL 

u 73.0 
, 

ItIITIAL 

PASSIFAIL p't 5.5 
,. - 

SAMPLE TIAIII LEAK CIIECKS 

FINAL INITIAL 
INITIAL FINAL IIIITIAL 

08039 
/4 // )_ 15" ) 15" 

TIME (24  hr) 
VACUUM, In. 119 

n 7 2 3  
2 1511 

CFM 
VOLUMES 

FINAL ' 

INITIAL 
DlFF EIENCE 

0, t?/z 8.80 

SAMPLE TRAIN LEAK CHECKS 

FIHAL INITIAL FINAL INITIAL 

TIME (24 hr) ____c_ -~ 
2 1 5 "  )11511 

FINAL 

VACUUM, In. 111 

CFM 
VOLUMES 

oc 4 
J 

IMIIAL VOLUME -02- 
FINAL FlNAlVOLUME 3 6  73 
INITIAL 

LEAK CHECK VOLUME 
DIFFEIENCE 

A0,JUSlED FINAL VOLUME 2 6 % 4 7-2 





Run No. 
Project No. 

8-8 -9,' Date : - 
Plant:yw-s& /-A&- - 5- 

I 

Recovery person &&/A /d /I' 

SAMPLE BOX NO. 3 
FILTER NO. &k%%/OU? 

1 
MGBS 

IMP. 2 IMP. 3 
GBS MGBS 

IMP. 4 
MGBS 

DRY SILICA 

I ITIAL 

3E 
DIFFERENCE 

L 
3, 2 

i%fl % Blue 9 
TOTAL ( 3 / -7, / \ 

Sam~le Bottles .. . 
FRONT HALF 
ACETONE 

FINAL 
INITIAL 
D IFFEISENCE u 
LEVEL MARKED 

FILTER 
Blahks 

ACETONE 

COMMENTS : 

MOISTURE VOLiJME 
Volumes 

FRONT HALE' ACETONE 

Reviewed by Date 



INTEGRATED SAMPLING DATA FORM 
FOR U.S. EPA METHOD 3 

i Y L  / .lLA - 3 & J - d  p l a n t  f l  ~ u n  NO. 
P r o j e c t  No. 1 D a t e  - f - ,$ - $1 

- - Sample  T 
B 
Console ma, - 

Leakcheck: B e f o r e  After 
Flow Meter Setting ' 

6 / ~  A /  
' 

T o t a l  S a m p l i n g  Time ( m i n  . ) 
EstirnatedActualVolume(liters) 



OXYGEN AND CARBON DIOXIDE BY MEAT 
Fv/7;t+- 

PROJECT NO. w/ / 7 RUN NO. 
L 

L ORSAT LEAK CHECK BEFFE ANALYSIS: 
DATE f / BURETTE ' CHANGE IN 4 MIN. 

- 7 SAMPLE NO. - 
PLANT SAMPLING LOCATION 0 PIPETTES CHANGE IN 4 MIN. 

ORSAT LEAK CHECK AFTER ANALYSIS: 

BURETTE CHANGE IN 4 MIN. 
OPERATOR - PIPETTES CHANGE IN 4 MIN. 

Acceptance Criteria 

C 0 2  z 4% .3% by Volume O2 2 15% .2% by Volume 
1 4 %  .2% by Volume < 15% .3% by Volume 

1 

Comments: 

2 

NET ACTUAL 
READING 

ACTUAL 
READING 

1 $0 
2 
3 

1 / X , b  

2 
3 

co2 

02 (NET IS ACTUAL O2 
READING MINUS ACTUAL 

Cop READING) 

AVERAGE 
NET 

VOLUME 

h'f2 

/% 7 

NET 

3 

1 55- 
2 
3 

1 /q'5- * 
3 

ACTUAL 
READING 

1 3 d o '  
2 
3 

1 H e <  

2 
3. 

NET 









APPENDIX D 

LABORATORY DATA 



Project No. Analyst : 
Filter Type and Size: 
Weight Unit: 
Filter Treatment: L 

Tare Weiahina: 
uG 000 

Date/Time: -@ g--5- 7 - 1 1  % 1 
Balance Check: 
Weight Value: 3 3 5~9, 
Initial Check: 3'2 - 7 ~ 9 . 5 ~  4 9  s $ q ~  
Final Check: 32, 5496 L / 5 .  957 7 

Filter First Second Third 
No. Weiahinu Weiahina We iuhina Averaae 

r 3 1, 2 T</ 3/. r s s  L/ 

Final Weiahina: 

~ate/Time: r-A / /  / F-~/-5(//<343 / 
Balance Check: 
Weight Value: 35- 3< 
Initial Check: fK 

Final Check: 
sample/Filter 

Z$ :;ru 
First Second Third 

No. Weiahina Weiuhins We iahinu Averaae 



project NO. / / / / I f 8  
Filter Type and Size: AM& 7 " 

Weight Unit: 
- L  d.Cos,l,&-fk 

C 

Filter Treatment: rl jA-&k JYL. d I 

Tare Weiahinu: 

Date/Time : L - J / /  171.q /n-72./ d ? f c  &-23 /n? '30 
Balance Check : 
Weight Value : 1/0 q d l  /a  
~nitial Check: 7L7 7 9 7 3  3~ 4 ? f 3  79 7993 
Final Check: 31 ? 4 ? 3  37. 9 1 P  3. 79 9-4 

Filter First Second Third 
No. Weiuhina Weiahinu Weiahinu Averaae 

zlr 4/j;y735- * t i 7 3 1  42- F733 

A?L- f/3, 1626 q3, / 6 2  # 5'3, ,J~23' 

A%?-- +/: 76bh u?! 7 ~ 6 f  ~ ‘ 7  7 L L c  

A k L -  -% 2 / 4 q  4, 2 lY3-  
v *, 7 / 9 f  %2, 7/94 2 7 /  $4' 2 7/8q 

Final Weicrhinu: 

Date/Time: F&-?/ 1 /?& A- 
Balance Check: 
Weight Value: 23- 
Initial Check: 3% 9 9 f ~ ~  
Final Check: 3% f fY5' 
sample/Filter First Second Third 

No. Weiahinu Weiahina We iahinu Averaae 



Pro j ect No. Analyst: 
Beaker Type and S ize:  
Weight Unit: 
Beaker Treatment : 

Tare Weiuhina: 

Date/Time: - 6  S : 3 o / F - ( G  / 
Balance Check: 
Weight Value: -> 79 )oo7 
I n i t i a l  Check: 7 9 7 9'~ 9 9 - ~ C S ;  ~k 
Final Check: ~-7Y ,c ICr ' i 3  9 4  .s % G / _  

Beaker F i r s t  Second Third 
N o .  Weiuhinu Weiuhinu We iuhinu Averaue 

3 h , I - S 6 6 0  L ~ . S C G /  
/ 7 67.6966 7. 6 9 d  
/n f 5 7 . 6 G 5 ~  6 7 . 6 0 ~ 7  z Ad57 
6 67-6x86  G 3.436 5 
9 ~ ~ 7  b7- 59s 6 7 .  -67 

Final Weiuhinu: 

Date/Time : J@a-?// / fD FJI- 4 1  I/- A 
Balance Check: 
Weight Value: 7r' 7 c  
I n i t i a l  Check: 2 % 97'93 
Final Check: -4, 97,P'? 
Sample/Bedker F i r s t  Second Third Vo 1 

,-+$%%- 
N o .  Weiuhinu Weicrhinu Weiuhina Averaue m l s  



Pro j ect NO. analyst: bf~/fA 
BeakerTypeandSize: / s o d  yhcc ' 
Weight Unit: 3 4- 

Beaker Treatment : dds c d d  2 fdA2 

Tare Weicrhina: 

Bal-ce Check: 
Weight Value: 7s 3 71f, P77J 
I n i t i a l  Check: /7qQ943 7d 9489 
Final Check: 3r. 4 f $7 

Beaker F i r s t  Second Third 
No. Weiahinu We iuhins W e  ishinu Aver aae 

Final Weiahina: 

Date/Time: ,F- A- ?f / 1 Z - 3 ~ 7  f-~/-9///gfl / 
Balance Check: 
Weight Value : 
I n i t i a l  Check: 
Final Check: 
S a m  le /Beaker 
6 F i r s t  

Second Third - .  
N o .  Weiuhincl Weiahins Weicrhinu Averase m l s  



APPENDIX E 

PRETEST CALJBRATZONS 



CONSOLE WORKSHEET 

DATE - 7--?/  - ID a ~rwrous  Y FACTOR / r ~ / y  
O R I F I C E  # 7 PYROEIETER # 

RUN NUMBER 

DGM 
F I N A L  READING 

I N I T I A L  READING 

INLET & OUTLET TEMPERATURES 
i 

I N I T I A L  

F I N A L  

TIME Sec 

O R I F I C E  RDG- *H 

.BAR. PRESSURE 

ROOM TEMP. 

PUMP VACUUM Hg" 



CONSOLE CALIBRATION 
Project 
Date 
Operator 
Console Number 

Orifice number 
8-9-91 Orifice K factor 
Baker Previous Y factor 

2 

Final DGM Volume " 271.200 " 275.600 " 
Inital DGM Volume " 267.100 " 271.500 " 
Net DGMVolume (Vm) " a 4.100 " a 4.100 " a 

In/Out DGM Temp. a o 0 

Inlet Deg. F 0 0 0 

initial " 75.0 " 78.0 " 
final " 78.0 " 81.0 " 

Outlet Deg. F 0 0 0 

.- initial " 74.0 " 75.0 " 
final " 75.0 " 76.0 " 

Avg. DGM Temp Deg. F " 75.5 " 77.5 
Time, sec. 0 300.0 " 300.0 " 
Orifice DH, in. H20 " 2.30 " 2.30 " 
Baro. Press., in. Hg " 29.13 " 29.13 " 
Room temp., Deg. F 0 0 0 

initial " 73.9 " 73.8 " 
final " 73.8 " 73.7 " 

Avg . Room Temp. 0 73.9 " 73.8 " 
Pump Vacuum, in. Hg " 15 " 15 " 

0 0 0 

EEEEEEEEEEEEEEEEEEEEEEEEEEE~EEEEEEEEEEEEEEEEEEEE 

Vcr (std) 
Vm (std) 
Y Factor 
Delta H@ 

Average Y 
Average Delta H@ 

+/- 2% criteria 
Percent of Avg Y 0 .19 

" PASS 0 

0 0 

+/- 5% criteria 0 0 

Percent of final Y 0 .81 " 
" PASS 0 



BRACHETING WORKSHEET 

NAME dq-1 & K ~ ~ . F A C T O R ~ .  36E-3 2 .  . 6 5 6 ~ /  

PROJECT # 

O R I F I C E  # 1. q 2 .  CP 

DGM - 
F i n a l  R e a d i n g  

I n i t i a l  reading 

D i f f e r e n c e  

I N L E T  C OUTLET TEMP. 

I n i t i a l  

F i n a l  

A v g .  T e m p .  

T i m e  

O r i f i c e  rdg. ^H -LL- 
B a r .  Pressure 2u2- Qq. 13 

R o o m  T e m p .  

P u m p  V a c u u m  I S I S 



ORFICE BRACKETING 
Pro j ect 
Date 
Operator 
Orfice Number 
Orfice Y factor 

Bracket Orfices: 
8-9-91 Orifice No. 1 9 
Baker Orifice NO.l K factor . 

7 Orifice No. 2 8 
1.022 Orifice N0.2 K factor . 

" Orfice #1 " Orfice #2 ' 
0 0 0 

Final DGM Volume 284.900 280.700 O 

Inital DGM Volume 281.300 " 276.500 O 

Net DGM Volume (Vm) " 3.600 " 4.200 " 
0 0 

EEEEEEEEEEEEEEEEEE*EEEEEE&EEEEEEEEEEEEEEEEEE&EEE 

In/Out DGM Temp. D O O 

Inlet D 0 0 

initial " 82.0 O 81.0 " 
final " 85.0 " 83.0 

Outlet 0 0 D 

. initial " 77.0 " 76.0 * 
final " 78.0 a 77.0 " 

Avg. DGM Temp a 80.5 " 79.3 " 
Time, sec. O 300.0 O 300.0 " 
Orifice DH, in. H20 " 1.80 O 2.40 O 

Baro. Press., in. Hg * 29.13 " 29.13 " 
Room temp., Deg. F O D D 

initial " 73.8 " 73.8 O 

final " 73.7 " 73.9 a 

Avg. Room Temp. a 73.8 " 73.9 " 
Pump Vacuum, in. Hg " 15 ' 15 " 

0 0 0 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
0 

Vcr (std) 0 3.583 " 4.138 " 
Vm (std) a 3.438 " 4.026 " 
Y Factor (brackets) " 1.042 1.028 " 

+/- 2% criteria a a o 

Percent of Y a 1.97 " .55 " 
" PASS " PASS 0 

0 0 0 

GRC 6/11/90 



POSTTEST DRY GAS METER CALIBRATION DATA PORM (English Units) 

O P E U T O R ~  DATE g -5 - + I METER BOX 11 a PLANT 

PROJECT B BAR. PRESSURE 2C1.13 O U C E  # 3 

PRETEST Y 1-0 ly 

. - 
OFUPICE DRY GAS INLET OUTLET AVG. TIME VACUUM Yi 

MANOMETER METER TEMP. TEMP. TEMP. MIN . SETTING . 
(^HI  (Vd 1 *P *P * P .- *in ~g 

-H = Pressure differential across orifice, HZ0 

Vd = Gas volume passing through the dry gas meter 





Date 7 hn / F, Thermocouple Number OH 

Ambient Temp. 7 ' 2 8  F Barometric' Pressure ds. /3 in. Hg 

Calibrator Reference: mercury-in-glass &-hi 

other 

a Every 50°F for each 
b Type of calibration sy&x 
c '(ref t - y  +-+..-tthermom temp, O F  + 460 ) 

+ 
I 100 - < 1.5%. 

<, 

ref temp, OF + 460 - 
Y 







WESMOCOUPLE CALIBRATION SHEET 

Date c - 4 - 9  1 Thermocouple Number 7- 2 
D ~arometric pressure 2 5 , 3 in. Hg Ambient Temp. 

Calibrator lw I f i  t P r  Reference: mercury-in-glass &rT- 

other 



/ 

r? 

< 
C- 
8 8; 1 ! b  i 

k U 
E l k  
." 8 - rl 
k -. 

k u a  
U 
E p a  k k  

= : t  
a  d k 2  
a 

\ 
Q 

- 
6- 

I 

1 
(I, 

a  

'S - 

( s ' .  
a 
8 k  

4 C 
3 8 

n % $ i i  



section No. 3.1.1 
~ e v i s i o n  NO. 0 
Date ~anua$ is, 1980 
Page 10 of 15 .. 

P i t o t  tube assembly level?' yes no 

p i t o t  tube openings damaged? yes (explain below) d no 

a = 0 O ( < l o 0 ) ,  1 a,  = 1 . O ( l o 0  8, = y a ( < s o ) ,  

P 2 =  3 " ( ( 5 O )  

Y = - Y  , e = O-(O, A = . ~ + . q ~ / c m  ( i n .  

= A  sin Y = ~ i ~ ' h & '  a'@); c0.32 cm (<I/* i n . ) ,  

w = A  s i n  0 = O - w g 3  cm (a; (0.08 cm (<1/32 i n . )  

P~ 0; y 7 6. c m  ( i n . )  pb- 3 0 - c  -71 - ; _ . --. . .- . -. cm :Fin2 ) - - . C . . . -. 

Comments : 

Calibrat ion required? Yes 

Type S p i t o t  tube inspection data form. 
- 



s e c t i o n  No. 3.1.1 
Revision No. 0 
Date January I S ,  1980 
Page 1 0  of 1 5  

P i t o t  tube  assembly l e v e l ? '  

p i t o t  tube  openings damaged? yes ( e x p l a i n  below) 

z = A s i n  y = U ? Q ' $ ~  cm @); (0.32 cm ((118 i n . ) ,  

w = A s i n  9 = o*w?& crn ~ 0 . 0 8  cm (<1/32 i n . )  

P~ c Y 7 /  (470 

Comments : 

C a l i b r a t i o n  required? Yes 

Type S p i t o t  tube  inspec t ion  data form. 



Section No. 3 . 1 . 1  
Revis ion  No.  0 
Date January 15, 1980 
Page 10 of 15 

P i t o t  tube assembly l eve l? '  r /  y e s  no 

p i t o t  tube openings damaged? yes  ( e x p l a i n  below) ./no 

- 
0 .  ~ $ 3  z = A s i n y  = -  cm a; ( 0 . 3 2  cm (<1/8 i n . ) ,  

w = A s i n  = 0 ,  0161;' crn (a; (0 .08  crn (<1/32 i n . )  

Comments : 

c a l i b r a t i o n  required? Yes 

Type S p i t o t  tube inspec t ion  data form. 
- 



NOZZLE CALIBRATION 

Date : 3-20-5 I Calibrated by: /3?  PA 
n 

Nozzle Set: 

M e a s .  #1 

2 . 3  -7 

b 
Meas. #2 Nozzle # 

A 6  

-- 

J 

I 
.23) . '23c( - 2 3 x  



NOZZLE CALIBRATION 

Date : 7- / 3 - 9 /  L Calibratedby: , 

Nozzle Set :  t 



APPENDIX F 

POSTTEST CALJBMTIONS 



a CONSOLE tJORXSEEET 
( &&+, 7 . L5cLl  
NAME k K FACTOR ' .M PROJZCT # 

D A T E ~ - W - ~ ( T R ~ ~ N ~  I?-,YF=, / . -  
ORIFICE :: . #3: PYROMETER * #/A 

r 

DGM 
FINAL READING 

INITLAL READING 

INL;ET & OUTLET TmQERAms 

FINAL 

TIHE S e c  

ORIFICE RDG- "E 

BAR. PRESSURE 

ROOM TEXP. 

P W  VACUUM Hgw 

RUN NUIYBER 



CONSOLF: C A L I B R A T I O N  35 
Pro j ect 4110m y ~ r i f i c e  number 
D a t e  7/30/91 O r i f i c e  R factor  
O p e r a t o r  B a k e r  Previous Y fac tor  
C o n s o l e  N u m b e r  2 

F inal  DGM V o l u m e  " 66.200 " 71.100 " 
I n i t a l  DGM V o l u m e  " 61.900 " 66.800 
N e t  DGM V o l u m e  ( V m )  " 4.300 " 4.300 " 

0 0 " 
*~E~?EEEEE~~EE~EEE~EEEEEEEE~EEEEEEEEEEEEEEEEEEE*E . 
I n / O u t  DGM Temp. a O O 

I n l e t  D e g .  F a a O 

i n i t i a l  " 94.0 " 91.0 ' 
f i n a l  " 96.0 " 96.0 " 

O u t l e t  D e g .  F a D o 

i n i t i a l  . 85.0 ' 86.0 " 
f i n a l  " 87.0 " 89.0 - "  

A v g .  DGM Temp Deg. F ' 90.5 90.5 " 
T i m e ,  sec. a 300.0 " 300.0 
O r i f i c e  DH, i n .  H20 " 2.40 " 2.40 " 
B a r o .  Press., in .  H g  " 29.84 " 29.84 O 

R o o m  t e m p . ,  D e g .  F a a a 

i n i t i a l  " 84.6 " 84.8 " 
f i n a l  " 84.7 " 85.2 a 

A v g . R o o m  T e m p .  a 84.7 a 85.0 " 
Pump V a c u u m ,  i n .  Hg " 19 " 19 ' 

0 0 0 

EE~E~~EEEEEEEEEE~EEE~EEEEE~EEEEEEEEEEEEEEEEEEE~E 

V c r  ( s t d )  
Vm ( s t d )  
Y Factor 
D e l t a  H@ 

A v e r a g e  Y 
A v e r a g e  D e l t a  H@ 

+/- 2% criteria a o 

Percent  of A v g  Y a .02 " 
" PASS 0 

0 0 

+/- 5% cr i ter ia  a a 

Percent  of f i n a l  Y a .83 a 

" P A S S  0 

. - .- - 



NAME L f ! & k ~ ~  K.FACTOR1.  . b y 0 5  2. . 860 '/ 

PROJECT # DATE 7 -J"-q/ TRAIN 1.D. 
f .= 3 a. 1 3  ORIFICE # 9. 

DGM 

Final Reading 

Initial reading 

Difference 

INLET & OUTLET TEMP. 

Initial 

Final 

Avg. Temp. 

Time 

Orifice rdg. *H 

Bar. Pressure 

Room Temp. 

Pump Vacuum 



ORFICE BRACKETING 
Project 411125 Bracket Orfices: 
Date 7/30/91 Orifice No. 1 13 
Operator Baker Orifice NO.1 K factor .8004 
Orfice Number 8 Orifice No. 2 7 
Orfice Y factor 1.014 Orifice N0.2 K factor ,6405 

a Orfice #1 a Orfice #2 ' 
a a a 

Final DGM Volume 78.700 " 84.400 a 

Inital DGM Volume " 73.500 a 80.200 a 

Net DGM Volume (Vm) a 5.200 a 4.200 a 
a o a 

EEEEEEEEEEEEEEE*EEEE~E~~*EEE~EEEEEEE~EEEEEEEE~E 

In/Out DGM Temp. a a O 

Inlet a o a 

initial a 93.0 " 93.0 O 

final O 96.0 a 96.0 
Outlet o a a 

initial a ,- 89.0 O 90.0 a 

final a 90.0 " 91.0 
A v g .  DGM Temp a 92.0 " 92.5 " 

Time, sec. a 300.0 " 300.0 " 
Orifice DH, in. H20 a 3.60 " 2.30 " 
Baro. Press., in. Hg " 29.84 29.84 " 
Room temp., Deg. F a a O 

initial " 85.4 0 86.0 " 
final " 86.0 a 86.4 " 

Avg .  Room Temp. a 85.7 " 86.2 " 
Pump Vacuum, in. Hg O 19 O 19 O 

o a a 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

Vcr (std) a 5.112 4.089 a 

Vm (std) o 5 .PO3 " 4.024 a 

Y Factor (brackets) * 1.022 1.016 a 

+/- 2% criteria a a a 

Percent of Y a .78 .21 a 

a PASS " PASS a 

a a a 



! . . . - 
D a t a  ,b - 2 2  -?I ~ c o q l e  -t :. r"t-/rrL 

P 
'#A '2 - --- - - 

B m b i e n t  !I!-. . F ~aromeb'ic ~ress- Lz. E+ 
. . 

-tor_ Refwce:  V - k r - I a s s  . 

- d 

Every 30'~ (5aaF) f a r  each reference point 

Type of calibration system used 

C 
r - I 

(ref temp, OC 273) - (test themon temp, OC c 273) 
100s. 5 % .  

ref temp, O C  + 273 - 



i 

Data C s4- 4) -couple m e  : P-ysrl d3 --- _ _ 

Imbient Temp. F ~ar-tz:ic messare . . fa. HQ 

'~ype of calibration system used 

fief t a p ,  oc c 273  ) - ( t e s t  e m o m  t e m p ,  oc + 273 ) 1 
lao~r.s%. 

ref t e m p ,  OC + 273 
-I 



Date - Thezmcoupl~, M e  - ---- MCC /r _- d{ - 3 

A m b i e n t  Temp. F ~ a r o m a t r ' i c  Pressure f i  s 7 M  fn. ~g 
. . 

Calibmtar- . ,  P A  - - Reference: msrcary-hglass 

other  

R e f e r e n c e  

Every 30°C (5QaF) f o r  each reference point  

Type of ca l ibra t ion  system used - t 

(ref t a p ,  'C + 273) - ( t e s t  t h e r m c m  temp, OC + 2737 

i 
ref temp, OC + 273 - 

100Ll. 5%. 





THERMOCOUPLE CALIBRATION SHEET 

Date 3-%\-7\ Thermocouple Number pq 
Ambient Temp. R-6 - Y F Barometric Pressure 2 4 - c/ L/ in. Hg 

Calibrator / Sc,kpr Reference: mercury-in-glass As T'M 

other 

------------------ ------------------ 
Reference 
thermometer 

number a (specify) temperature, 
F 

,--------------------- .--------------------- 
Thermocouple 
potentiometer 
temperature, 

; F  ..................... ..................... 

Temperature 
difference 

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

a Every 50°F for each reference point 
b Type of calibration system used 
c '(ref temp, OF + 460) - (test thermom temp, OF 4- 460)- 

d 100 < 1.5%. - 
ref temp, OF + 460 - 

4 



Q) fi 

2 '" 

"I. : k 
= e ] u  

O 1 g  
u a 

.I+ 

k * *  

k k  

Q) d k 2  
a 



section No. 3.1.1 
Revision No. 0 
Date January 15 ,  1980 
Page 1 0  of 15 

P i t o t  tube  assembly l e v e l ? '  yes  no 

P i t o t  tube  openings damaged? - yes ( e x p l a i n  below) / no 

8 , =  fl O (<so), 

- 
b . 6 1 6 >  

= A sin y = M C m  a); c 0 . 3 2  cm (<I18 in.), 

= A s i n  = &Cm (a); c 0 . 0 8  cm (<1/32 i n . )  . o a k 3 8  

Comments : 

C a l i b r a t i o n  required? Yes J no 

Type S p i t o t  tube  i n s p e c t i o n  d a t a  form. 



S e c t i o n  No. 3 -1.1 
Revision No. 0 
Date January 15, 1980  
Page 1 0  o f  15  

P i t o t  tube assembly level?' yes no 

p i t o t  tube openings damaged? yes ( e x p l a i n  below) no 

Q l  = / O ( < l o 0 ) ,  " 2  

B2 = 5 O (<so) 

~ = A s i n y  = o / - L 2  ( i n . ) ;  C0.32 cm (<1/8 in.), 

w = A s i n @  = -6 / ern (in.); (0 .08  cm (<1/32 i n . )  

. C / 6 )  P~ c m  ( i n . )  pb YCd cm ( i n . )  

- 
Dt - - 323 crn ( i n . )  

Comments : 

C a l i b r a t i o n  required? Yes Y' no 

Type 5 p i t o t  tube i n s p e c t i o n  d a t a  form. 



section No. 3.1.1 
Revision No. 0 
Date January 15 ,  1 9 8 0  
Page 1 0  of  15 

P i t o t  tube assembly level? '  A yes no 

P i t o t  tube openings damaged? yes (expla in  below) / no 

- a1 = / O ( l o 0 ) ,  a2 - / ( < l o 0 ) /  = / * ( < s o ) /  

$ 2  = ( < s o )  

Y =  O f  e =  0.5 a ,  A =  e7$xJ- cm ( i n . )  

z = A s i n y =  -0/65 cm ( i n . ) ;  (0.32 cm (<1/8 i n . ) ,  

= A s i n  = -008/3CRl ( i n . ) ;  10.08 cm (<1 /32  i n - )  

. Y3 a P~ cm ( i n . )  Ijb Y 2  7 cm ( i n . )  

Dt = * 3 > 4  cm ( i n . )  

Comments : 

Cal ibra t ion  requ i red?  yes / no 

Type S p i t o t  tube inspect ion da ta  form. 



EQUIPMENT USE LIST FOR SAMPLING TRAINS AND TRAVERSES 

Project # L / N /  / 7 Date Y/x f d%d-?/ Operator 

Barometer 

Console # 

Pyrometer 

Temperature Controller # 

Probe # 

Nozzle # 

Pitot # 

Stack Thermocouple # 

Sample Box # 

Umbilical Hookup # 

Umbilical # 

Umbilical # 

Console # 

Pyrometer 

Tenax Thermocouple # 

VOST Train Box # 

Temperature Controller # 

Probe Heater # 

Comment:: 



APPENDIX G 

PARTICIPANTS 



George Cobb 

PARTICIPANTS 

Karl Baker 

Dan Rigdon 

Opacity 

General Manager 

Project Manager 

Consultant 

Craig Euritt 
Proj ect Manager 



APPENDIX H 

PROCESS DATA .,. 



"- ' - -L*SEC 03 '91 10 :37 M A S T E R S  J A C K S O N  P A V I N G  CO 

MASTERS-JACKSON PAVING CO* 

P . 0 ,  BOX 1187 
SPRINGFIELD, MISSOURI 65801 

(417) 881 -5581 

November 2 0 ,  1991 

Contractors for 

Asphalt Paving 
Hoa.d Rescirfcrcing 
Site Prcparatiorr 
Road Widening 

Mr. George Cobb 
Airsource Technologies 
11635  w .  83rd Terrace 
Lenexa, Ks. 6 6 2 1 5  

R B I  A s t e c  Plant 

Dear George; 

This letter is to confirm o u r  conversation today that dur ing  
t e s t i n g  o u r  plant was o p e r a t i n g  4 5 8  tons per h o u r .  

A l s o ,  c o p i t %  a r e  enc lo sed  o f  the three job mixes that we ran 
during t h e  day@ o f  t e s t $ . n g .  

If you have any further questions, please feel free to give me 
a sall, 

S i n c e r e l y ,  

NASAERS-JACKSON PAVING CO, 

~ o n h , i e  Mantle 
Vice-Pres ident  

Post-It" brand fax transmittal memo 767l 

\ 
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PROPOSED TEST PLAN 

Submitted to: Missouri Air Pollution 
Control Program ( APCP) 

Date submitted: June 3, 1991 

Attention: Douq Elley 
Proposed Test Date: June 18, 1991 

1. Facility Information 
spawc CG J 

Name : Masters-Jackson Paving Company (-, Missouri, Facility) 

Address : 4166 West Kearney, Springfield, MO 65801 

Name and t i t l e  of contact: Robert Wallis, Dir. of Asphalt Plant Operations 

Telephone number of contact: (417)881-5581 

-. _ 
2. Air Pollution Source Information 

Type of source: Asphalt Plant 

Permit number of source t o  be tested: 0391-007 

go 1 4  

~ddres s  of source: 2 miles Southeast of Willard, MO @ Conco Quarry <I 

Directions to  source ( o r  map attached): (See attached map.) 

In i t i a l  start-up date: May 1, 1991 

3 .  Testing Firm Information 

Name of firm: Airsource Technologies 
.: 

Address : 11635 W. 83rd Terrace 

Lenexa, KS 66215 

Name and t i t l e  of contact: Craig A. Euritt;Project Coordinator 

Telephone number contact: (913)492-1613 PAX: (913)492-1012 

Number of employees of f i r m :  6 - 

Number of employees actually engaged i n  a i r  pollution source testing: 5 
. - . .i 

Organizational chart with names & t i t l e s  of personnel: (please attach) 



Location and description of laboratory facilities: 

Anatech Laboratories, Ludington, Michigan 

Full line analytical. 

Subcontractor(s) utilized by firm for source testing activities: None 

Number of air pollution sources previously tested by firm: Not available. 

Sources tested by firm in Missouri in past 3 years (source, test, date): 

Not available. 

4. Performance Test Information 

Pollutants to be sampled: 



Cmss sectional &&wing' of stack or duct showing dimensions, sampling port 
. locations, and sampling points: 

,' - O;5 7gfle -& b~ 11 / 
/ 

I " 
, Wh J/s~.racr  = 2" 

26$ . 5 m ~ &  d/tm tTrr-. 1 YO'' 4 % 7J 
76 08 . A 

4 d I O . 0  O I C I  2; t i ; ; ;  
1 %  29' / 2 3 Y  5- 

26 76 
. j-- 

3dl" : 

32.43 \ I 3 

3 6 2 $  
'\ 1 2  

37,32 
39,  / 6  

Drawing of sampling location showing stack or duct dimensions, air 
pollution control equipment, fans, and location(s) of disturbances which 
affect sampling location determination: 



5. General 

A. Sampling Equipment Information: 

The manufacturer and model of the sampling equipment to be used by the 
tester for the performance tests, along with a description of any 

. equipment which may differ from that required by the specified 
method(s) . 

Nutech Model 2010 Stack.Sampler 

- -  

B. Test Procedures: 

A description of any test procedures to be used in the conduct of the 
performance tests which may differ from the specified method(s). 

None, unless specified by DNR. 

C. 'Analytical Procedures: 

A description of any analytical procedures which differ from the 
specified method(s). 

None 

- - - - - 

D. Data Sheets: 

A sample of all field data sheets which do not provide the data shown 
on the example sheets in 40 CFR 60 for the specified method(s). 

E. Air Pollution Control Equipment: 

Types and manufacturers of all control equipment; 

.: Baghouse (See Page 5) 

-. 
Design or guarantee efficiency; 

Design gas volume at full load (acfm); 

Design pressure 

Maintenance schedule and method of recordkeeping; 



SPRINGFIELD 

6. Source mera t ion  

A description of the  source operation including as a minimum the foUowing: 

For Asphalt Concrete Plants 

a. Type of plant  (continuous, batch, portable, p e m e n t )  
Speciiy i f  drum mix plant  and give name of manufacturer and modk; 

Double. Barrel Aztec 
.b. Msnufacturer and model of dryer and other major components ; 

Aztec 
c. Rated capacity of uni t ,  tons/hr (specify aggregate moisture content); 

450 5% Moisture 
d. Normal production r a t e ,  tons/hr ; 

330 tons per hour 
e. IOumber of burners; 1 Hawk Star Jet 

f Type(s) of fue l  (Indicate percentages of each when more than one type 
is  burned); Natural Gas (Back-up /I2 diesel fuel) 

g. normal. fue l  consuoption r a t e ;  140,000 cubic ft. per hr, (800 gal. per 
hr. diesel) 

h. Pugmill batch s i ze ,  l b  ; None 

i. Description of scavenger system; Aztec ~yclone/Aztec Baghouse 

j. Aggregate source; Conco Quarries 

k. Size d is t r ibut ion  of feed f o r  mixes with maximum percentage of f ines  
(mater ial  passing number 200 sieve);  D-Mix 10% - 200 

1. Normal ogerating schedule; March 1 - to Dec. 31 

m. Normal maintenance schedule fo r  plant ,  along with a description of the  
operating d i f f i c u l t i e s  encountered thus f a r ;  and Jan. 1 - Feb. 28 

No difficulties. 
n. Prooess f l o w  diagram showing flow of feed, asphal t ,  product, s tack gases, 

f l y  ash, and air pollution control device l iqu id ,  where applicable. 



ORGANIZATION CHART 

AIRSOURCE TECHNOLOGIES 

George R. Cobb 

Craig A .  Euritt 

Ted Hartman 

D .  Bart Gossett 

Karl Baker 

Rosalie Kalb 

General Manager 

Pro j ect Coordinator 

Project Manager 

Proj e c t  Manager 

Project Manager 

Office Manager 




