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EXECUTIVE SUMMARY

U.S. Environmental Consulting, Inc. (USEC) was retained by Stoneco, Incorporated to
measure the emissions from the Stoneco asphalt plant which is located in Maumee, Ohio.
Testing was conducted on June 11, 1992 by USEC personnel Mark Wherrett and Tim
Carrier.

The 'results of testing are as follows:

Stoneco, Maumee Asphalt Plant

Run Flow Rate Emission Rate Emission Concentration
Number (SCFM) —(Lbhs/HD —(Grains/DSCH)

1 30148 3.021 0.015

2 30595 0.685 0.005

3 31516 1.053 0.005

Average 30753 1.686 0.008




INTRODUCTION

U.S. Environmental Consulting, Inc. (USEC) was retained by Stoneco, Incorporated to
perform an emission test at the asphalt plant located in Maumee, Ohio. The purpose of the
testing was to measure the particulate emissions from the exhaust stack of the baghouse.
Testing was performed on June 11, 1992 by USEC personnel Mark Wherrett and Tim
Carrier. Testing was performed under 90% + operating conditions.

PROCESS DESCRIPTION

This facility is a propane ﬁred, continuous drum mix plant. The Ohio EPA permitted
operating capacity of the plant is 325 tong/hour. During the test, materials used consisted
of crushed limestone, gravel, natural or manufactured sand, asphalt cement (grades 10-20),
and less than 10 percent recycled asphalt pavement.

The raw materials are fed onto a conveyor system and transported into the dryer. The
materials are mixed, dried, and transported to storage silos until use.

SUMMARY OF SAMPLING METHODS

To measure the particulate emissions from the exhaust stack, USEC employed the use of
the following U.S. EPA sampling methods (40 CFR, Part 60, Appendix A):

®  Method 1 - Sample and Velocity Traverses For Stationary Sources

e Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate (Type
S Pitot Tube) .

o Method 3 - Gas Analysis for Oxygen, Carbon Dioxide, and Percent Excess Air
L Method 4 - Determination of Moisture Content in Stack Gases

o Method 5 - Determination of Particulate Emission From Stationary Sources (Out-
Stack Filtration Method)




RESULTS

Maumee Asphalt Plant

Flow Production Emission

Rate Rate Percent Concentration
Run # (SCFM) | Tons/Hour | Moisture | (Grains/DSCF)
Run 1 30148 283 ©20.47 0.015
Run 2 30595 289 21.73 0.005
Run 3 31516 287 22.56 0.005
Average 30753 286.3 21.59 0.008

- The result of testing measured an average emission rate of 0.008 grains per DSCF from the
exhaust stack of the asphalt plant. These results indicate that the facility was operating
below the maximum allowed particulate emission rate of (.04 grains/DSCF the day the
testing took place. No modifications to the sampling methods were performed.

Report Prepared By:

Vbl 7 [ st

Mark R. Wherrett
Manager, Technical Services
Air Quality Group

DISCUSSION OF RESULTS
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U.5. ENVIRONMENTAL CONSULTING, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: STONECC, INC SCURCE: EXHAST 3STACK
DATE: 6/L.1/92
CLOCK TIME: 60.00 60,090 60 .00
A. RUN NUMBER p-1 p-2 P-3
B. STACK DIAMETER., In 48.000 48.000 48,000
C. STACK AREAR, Sg.Ft 12.57 12.57 12.57
D. MNo. SARMPLE POINTS 24.00 24.00 24.00Q
E. TOTAL SAMPLE TIME, MIN. 60.00 60.00 60.00
F. NQZZLE DIAMETER, In. ¢.250 0,250 0.250
G. NOZZLE AREA, Sq.Ft. 0.00034 - 0.00034 0.00034
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.8400 0.8400 0.8400
GAS METER, ¥y 4.996 g.5%9¢6 0.996
I. - BAROMETRIC PRESSURE, 30.08 30.10 30.12
Ia.Hg.
J. STACK STATIC PRESSURE 0.38 ¢.38 0.38
In.H20 ,
K. STACK GAS TEMP. 269.9% 268.38 267.54
L. AVG. Sg. Rt. VEL. HEAD 0.81 Q.81 0.84
M. AVG. METER TEMP. 82.17 99.17 39.08
N. AVG. METER PRESS., H20 1.45 1.54 1.63
Q. METER VQL., ACTUAL
Cu. Ft. 40.88 40.95 41.92
P. METER VOL., QSTP 40.16 39.75 40.73
Q. LIQUID VOL., H20 COND., 218.10 232.80 250.30
M1.
R. VAPQOR VOL., H20 COND., 10.34 11.03 1i.86
@STF, Cu.Ft. )
S. TOTAL GAS SAMPLED, 30.50 50.78 52.60

@ sTP, Cu,.Ft.

T. SMOISTURE IN EXHAUST GAS .
1) AT TEST LOCATION 20.47 21.73 22.56
U. DRY GAS COMP. %02 13.3 13.2 14.2
%C02 5.0 4.9 4.1
%CO 0.0 0.0 0.0
BN2 81.7 81.9 81.7
v. DENSITY & MOL. Wt. -STACX GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.0758 0.0758  0.0756
2)WET, @ STP,Lbs/Cu.Ft. 0.0698 0.0694 0.0690
3)WET @ STACK,Lbs/Cu.Ft. 0.0510 0.0508 0.0506
4)MOL.Wt., @ STP,Lb/MOLE 29,34 29.32 29.23
W. WEIGHT OF GAS SAMPLED:
1)DRY GAS,Lbs 3.05 3.01 3.08
2)WET GAS,Lbs 3.53 3.53 3.63
X. TOTAL PARTICULATE COLLECTED 0.0383 0.0124 0.0133
{GRAMS)

Y. AVERAGE GAS VELOCITY, FPM 3287 - 3326 3420




Z. STACK GAS FLOW RATE

1)AT STACK, Qa. ACFM 41301 41795 42975

2)AT std.,Qstd. SCFM 30148 30595 31518

3)std. DRY,Qdg, SCFM 23976 23947 24407
RA. PERCENT EXCESS RIR 161 157 193
B3. CONCENTRATION CONVERSION FACTORS:

1)50% E.A,,AFTER COLLECTOR 1.58 1.55 1.71

2)50% E.A.,BEFORE COLLECTOR 2.01 2.01 2.31

3)MOISTURE BEFORE COLLECTOR i.16 1.17 1.18

CC. PARTICULATE CONCENTRATICN:

1)Lbs/10G0 Lbs., ACTUAL 0.024 0.008 G.008
2)Lbs/1000 Lbs., DRY 0.028 0.009 . 0.010
3)Lbs/1000 Lbs., WET @ SORE.A 0.038 0.012 0.014
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.048 0.016 0.019
S)GRAINS / DSCF 0.015 0.005 0.005
6)POUNDS / HOUR 3.021 0.985 1.053

102.8 1¢01.8 l02.4

DD. PERCENT ISOKINETIC

R e LR L D T T e e e R AT RS L e R ey e R R L LR

U.S. ENVIRONMENTAL CONSULTING, INC.

PLANT: STONECC, INC
LOCATION : MAUMEE

DATE: 6/11/92 PARTICULATE EMISSION RATE
3R e RS R TSI ES YT ST SNSRI SRS R RS R R AR RS ER SRS
EMISSION .CONC. EMISSION
RATE RATE
TEST  TEST STACK' GAS GRAIN - LBS/1000 LBS/1000
No. DATE FLOW RATE PER LBS LBS DRY LBS/
(DSCFM) DSCF DRY-GAS 50%E A* HOUR
P-1 6/11/952 23976 0.015 ¢.028 0.048 3.021
p-2 6/11/92 23947 0.005 0.009 - 0.016 0.985
P-3 6/;1/92 24407 0.005 0.010 . 0.019 1.053
AVERAGE 24110 0.008 0.015 0.027 1.686

* E A = EXCESS AIR




U.5. ENVIRONMENTAL CONSULTING, INC.

PITOT TRAVERSE DATA

PLANT: STONECO. IPITOT No. 4.00 STACK PRES. In. H20 0.38
DATE: 6/11/92 STACK DIA. ' 45.00 STACK TEMP. F. 258.54
TIME: TIME B.P. In.Hg. 30.08 STACK AREAR S8gq.Ft. 12.57
SAMPLE POINTS 24 .00
% H20 voOL 21.59 cp 0.84 Ps: . 30.11
SAMPLE SQRT PITOT STAC
POINTS PITOT DELTA DELTA TEMP
1 0.68 0.46 216.00
2 0.72 0.52 225,00
3 0.81 0.66 232.00
4 0.82 0.68 248,00
5 0.a8 g.78 253.00
6 Q.9%0 0.81 259.00
7 0.79 0.62 265.00
g8 0.76 0.38 270.00
9 0.73 c.3 270.00
10 ¢.70 .49 . 270.00
11 0.7¢C 0.49 268.00
12 0.66 0.44 267 .00
i3 0.53 0.28 225.00
14 0.66 0.43 250.040
15 0.72 0.52 260.00Q
16 0.73 0.54 265.00
17 0.80 0.64 268.00
18 0.82 0.67 273.00
19 0.88 0.78 274.00
20 0.87 0.76 ' 273.00
21 0.88 0.74 272.00
22 0.82 0.867 270.00
23 0.78 0.61 267.00
24 0.76 0.58 265,00
AVERAGES: 0.77 : © 258.54
KKK RRR KRR Kk KRR K ARk AR KRR AR R ARk AR AR KRR kAR R A KR AR IR AR AR KRR AR RAR KRk k&
1). Vs= 3109.12 (Gs= 0,932 )
2). Qs= 38957.27 ,
3). Qscfm= 28915.59 SCFM DRY=22673.76

Vs = 2.9 Cp 60 SQRT(Ts,ave+460)*AVE.SQRT(DELTA-P)*SQRT(ZQ.92/Ps*l/Gs)
Qs = Vs¥*pg AND Qscfm=0s*530/(Ts+460}*Ps/29.92




U.S ENVIRONMENTAL CONSULTING, INC.

TEST No.: P-l

PLANT: STONECO, INCPITOT No: 4.00 CALIBRATION PITOT: 0.8400
DATE: 6/11/92 METER BOX: 1.00 NOZ. DIA. Inches : 0.2500
LOCATION :MAUMEE AMB TEMF F. 65.00 STACK DIA. Inches : 48,0000
OPERATOR: MW B.P. In.Hg. 30.08 STACK PRESS In. H20: 0.3800
SOURCE: EXHST STACK ASSUMED %M: 20.0 H20 VOL. Ml. : 218.100
LERK TST: 0.000 METER DEL-H 1.91 METER f: 3.030
Hg INT.: 15.00 Yd: 0.996
LEAK TST: 0.000 SAMPLE PTS: 24
Hg FIN.: 3.00 TOT.TIME: 60.00
LR T Ly e s s e R s s T L
SAMPLE PITOT CRIFICE DRY METER STACK PITOT
POINTS SQRT No. GAS TEMP F TEMP F DELTA
1 0.5¢ 0.61 899.35 75.00 252.00 0.31
2 0.73- 1.10 900.50 77.00 242.00 0.54
3 0.85 1.42 901,92 78.00 265.00 g.72
4 .85 1.41 903.65 78.00 274.00 Q.72
5 0.94 1.72 205.30 80.00 276.00 0.88
6 0.94 1.99 907.20 84.00 278.00 0.89
7 0.86 1.867 2909.90 84.00 278.00 0.74
8 0.84 1.58 912.00 84.00 278.00 ¢.70
9 0.80 1.45 913.55 84.00 278.00 0.64
10 0.735 1.27 915.25 85.00 278.00 0.56
1l 06.74 1.24 916.82 85.00 277.00 0.55
12 g.72 1l.18 918.39 82.00 276,00 0.52
13 0.62 0.90 919.98 80.00 240.00 0.38
14 0.64 .95 921.40 80.00 253.00 0.41
15 0.67 1.02 922.58 81.00 264.00 0.45
le 0.73 1.19 924.05 82.00 267.00 C.54
17 0.78 1.37 925,58 82.00 270.90 Q.61
18 .81 1.48 927.38 83.00 272.00 .66
19 .95 2.04 829.05 84.00 274.00 0.91
20 0.96 2.06 931.00 85.00 284.00 0.93
21 Q.95 1.97 933.20 85.00 283.00 0.90
22 - 0.91 1.86 934.82 85.00Q 275.00 0.83
23 0.88 1.75 936.70 84.00 272.00 0.78
24 ¢.85 1.62 938.52 85.00 273.00 0.72
940.23

FINAL # 0.81 1.45 40.88 82.17 269.96




U.S5 ENVIRONMENTAL CONSULTING, INC.

TEST No.: P-~2

PLANT: STONECO, INCPITOT No: 4.00 CALIBRATION PITOT: 0.8400
DATE: 6/11/92 METER BOX: 1.00 NoZ. DIA. Inches : 0.2500
LOCATION :MAUMEE AMB TEMP F. 70.00 STACK DIA. Inches : 48.0000
OPERATOR :MW B.P. In.Hg. 30.10 STACK PRESS In. H20: 0.3800
SOURCE: EXHST STACK ASSUMED %M: 20.00 H20 VOL. M1, : ) 232.800
LEAK TST: 0.001 METER DEL-H 1.91 METER §£: 3.030 :
Hg INT.: 14.00 ¥d: 0.996
LEAK TST: 0.001 SAMPLE PTS: 24
Hg FIN.: 3.00 TOT. TIME: 60.00
******************t**t**tt‘k*t****tt********************ttx******k**.****
SAMPLE PITOT ORIFICE DRY METER STACK PITOT
POINTS SQRT No. GAS TEMP TEMP DELTA
1 0.56 -0.72 940.74 85.00 255.00 0.31
2 0.59 0.82 941.95 86.00 250.00 0.35
3¢ 0.67 . 1l.03 943.10 86.00 264.00 0.45
4 0.72 1.18 944.70 87.00 270.00 0.52
s 0.77 1.32 946.16 88.00 280.00 .59
6 0.85 1.61 947,80 88.00 282.00 0.72
7 0.91 1.89 949,48 88.00 270.00 0.83
8 0.91 1.87 351.40 87,00 275.00 0.83
9 0.91 1.86 953,27 88.00 272.00 0.82
10 0.87 1.73 955.18 89.00 268.00 0.76
11 0.86 1.68 957.00 90.00 270.00 0.74
12 0.82 1.53 958.78 90.00 269.00 0.67
13 0.55 0.73 960.51 91.00 225.00 0.30
14 0.71 1.1% 961.77 91.00 256.00 0.51
15 0.79 1.42 963.20 $1.00 268.00 0.62
16 0.79 1.44 964.86 91.00 272.00 0.63
17 0.86 1.69 966.55 92.00 273.00 0.74
18 0,87 1.70 968,35 ©92.00 276.00 0.75
19 0.92 1.91 970.20 91.00 275.00 0.84
20 0.94 2.02 972.0%6 91.00 276.00 0.89
21 0.95 2.03 574.02 88.00 275.00 0.90
22 0.93 1.97 976.00 91.00 276.00 0.87
23 0.92 1.93 977.93 B88.00 271.00 0.85
. 24 0.88 1.75 975,90 $1.00 273.00 0.77
' 981.69 '
FINAL # 0

.81 1.54 40.95 89.17 268.38.




U.S ENVIRONMENTAL CONSULTING, INC.

TEST No.: P-3

PLANT: STONECO, INCPITOT No: 4.00 CALIERATION PITOT: 0.8400

DATE: 6/11/92 METER BOX: 1.00 NOZ. DIA. Inches : 0.2500

LOCATICN:MAUMEE AMB TEMP F. 80.00 STACK DIA. Inches : 48.0000

QPERATOR : MW B.P. In.Hg. 30.12 STACK PRESS In. H20: 0.3800

SOURCE: EXHST STACK ASSUMED #M: 20.00 H20 VOL. Ml. : 250.300

LEAK TST:NUMBER METER DEL-H 1.91 METER f: 3.030

Hg INT.: NUMBER yYd: 0.996

LEAK TST:NUMBER SAMPLE PTS: 24

Hg FIN.: NUMBER TOT. TIME: 60.00

KRR R RN AR KR AR KRR R AN AR AR KRR IR AR ARk ek kAR RN K Ak kAN RNk kk ok kkhhk

SAMPLE PITOT ORIFICE DRY METER . STACK PITQT

POINTS - SQRT No. GAS TEMP TEMP DELTA
1 0.58 0.81 982.01 88.00 237.00 0.34
2 0.67 i.08 983.40 88.00 232.00 Q.45
3 0.78 1.40 984.75 87.00 260.00 0.61
4 0.82 1.53 986,540 88.00 268.00 0.867
5 Q.87 1.70 s8s.l0 87.00 270.00 0.75
6 0.88 1.74 990.30 86.00 273.00 0.77
7 0.9%5 2.05 991.80 86.00 274.00 0.91
8 Q.96 2.10 993.71 87.00 275.00 0.93
9 D.97 2,14 995.70 §7.00 275.00 . 0.95
10 g.97 2.13 | 997.75 88.00 274,00 0.94
11 0.95 2.04 999.75 89.00 273.00 0.90
12 0.5%0 1.85 1001.90 92.00 274.00 0.81
13 0.686 1.04 1003.60 87.00 240.00 0.44
14 0.73 1.26 1005.04 89.00 253.00 C.54
15 0.81 1.49 1006.58 90.00 269.00 0.65
16 ' 0.87 1.73 14G08.30Q 9l.00 274.00 0.76
17 0.92 1.93 .1009.99%9 .92.00 275.00 0.85
18 0.94 2.00 1011.93 91.0G0 275.00 0.88
19 0.92 1.93 1013.83 92.00 276.00 0.85
20 0.91 1.88 1015.75 88,00 274.00 0.83
21 0.89%9 1.80 1017.865 91.00 274.00 .79
22 0.89 1.80 1Q19.47 §2.00 273.00 0.79
23 : g.62 0.86 1021.40 91.00 275.00 .38
24 0.58 0.77 1022.68 91.00 278,00 0.34

1023.93

FINAL # 0.84 1.63 41.82 89.08 267.54
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U.S. ENVIRONMENTAL CONSULTING, INC.

PLANT: STONECQ, INCTEST DATE: 6/11/92 TEST No.:P-1
SOURCE: EXHST STACK WTS. DATE: 6/16/92

LR 2 s R e Y Y R R I RS AR IR E RS NSRS RS RS EL TS

FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 37.38
ACE. RINSE ACE BLANK CONT. BLANK
(mg) {mg) {mg)

LIQUID VL 98.00 114.00

CONT. No. 27 31 30

FIN. WTS. 986 .85 ©937.10 949,60

INT. WTS. 946.20 933.25 ) 949,90

NET WTS. 40.65 3.85 -0.30 mg

CONT CORR -0.30 -0.30

‘NET WTS. 40.95 4.15 mg

ACE CORR. 3.57
FINAL WTS 37.38 mg

FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 0.90

TEST FILTER : BLANK FILTER

FILTER No 7 10 \

FINAL WT. 36l.45 350.50 -

INT., WT. 360.70 350.65

NET WT. 0.75 -0.15 mg

BLK. CORR -0.15

FINAL WT. 0.90 mg

TOTAL WEIGHTS (mg) = 38,29
TOTAL WEIGHTS {(g) = 0.0383

(1) DC NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS. '

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.




U.S5. ENVIRONMENTAL CONSULTING, INC.

PLANT: STONECO, INCTEST DATE:
SQURCE: EXHST STACK WTS. DATE:

6/11/92 TEST No: P-2
6/16/92

****‘kt**************t********t******************'k**********************

FRACTION A ACETONE RINSES

RCE. RINSE
(mg)
LIQUID VL 123.00
CONT. No. 28
FIN. WTS. 978, 65
INT. WTS. 960.75
NET WTS. 17.90
CONT CORR -0.30
NET WTS. 18.20
ACE CORR. 4.48
FINAL WTS 13.72 mg

FRACTION B FRONT FILTER

TEST FILTER

FILTER No 8
FINAL WT. 359.55
INT. WT. 361.05
NET WT. -1.50
BLK. CORR -0.15
FINAL WT. -1.35 mg

FRACTION A TOTAL WTS (mg) = 13.72
ACE BLANK CONT. BLANK
(mg) (mg)
114.00
3l 30
937.10 949.60
933.25 949.90
3.85 -0.30 mg
-0.30 :
4.15 mg
FRACTION B TOTAL WTS (mg) = -1.35

BLANK FILTER

10
350.50
350.65

-0.15 mg

TOTAL WEIGHTS (mg) = 12.38
TOTAL WEIGHTS (g) = 0.0124 .

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.




U.S. ENVIRONMENTAL CONSULTING, INC.

PLANT: STONECO, INCTEST DATE: 6/11/92 TEST No: p-3
SOURCE: EXHST STACK WTS. DATE: DATE

*******t*****************************************t*********************

- FRACTION A ACETCNE RINSES FRACTION A TOTAL WTS (mg) = 12.14
ACE. RINSE ACE BLANK CONT. BLANK
(mg) (mg) (mg)

LIQUID VL 69.00 114.00

CONT. No. 29 31 . 3¢

FIN., WTS. 956,95 937.10 949,60

INT. WTS. 942.60 933.25 949,90

NET WTS. 14.35 3.85 -0.30 mg

CONT CORR -0.30 -0.30

NET WTS. 14.65 4.15 mg

ACE CORR. 2.51
FINAL WTS 12.14 mg

FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 1.15

TEST FILTER BLANK FILTER

FILTER No 9 10

FINAL WT. 360.60 350.50

INT. WT. 359.60 350.65

NET WT. 1.00 -0.15 myg

BLK. CORR -Q.15

FINBL WT. 1.15 mg

TOTAL WEIGHTS (mg) = 13.29
TOTAL WEIGHTS (g) = 0.0133

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GRIN IN WT.
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U.5. ENVIRONMENTAL CONSULTING, INC.
CALCULATION EQUATIONS

Run Number

Stack Dimensions - inches (m)

Stack Area - square feet (ft)

Total Number of Sample Points

Duration of Sample Run - minutes (min)

Nozzle Diameter - inches

Nozzle Area - ft'

Calibration Factors

1) Pitot Tube (C,)

2) Gas Meter (YS

Barometric Pressure - inches of Mercury ("Hg)
Static Pressure in Stack - inches of Water ("H,0)
Average Stack Gas Temperature - 'F
Average Square Root of Velocity Head - (
Average Meter Temperature - 'F

Average Meter Pressure m mches of HiO ( H)

Meter Volume, Actual (Ft') = ( Final - Inma.l)

Meter Volume @ Standard Temperature and Pressure {STP) =

plll)

H,* O * (530 * (1 + (0.07355 * N)))
((M + 480) * 29.92)

Liquid Volume of Water Condensed - mxll.l.hters {ml)
Vapor Volume of Water Condensed @ STP (Ft') = Q * 0.04707
Total Gas Sampled @ STP (Ft') = R + P
Percent Moisture in Exhaust Gas
1) At Test Location = (R/S) * 100
Dry Gas Composition
%0,
%CO,
%COo
%N,
Density and Molecular Weight of Stack Gas

1) Density Dry @ STP (Lbs/Ft') =
({%0,_* 0.0827) + (%CO, * 0.1137) + ((%CO + %N,) *0.0724))
100

2) Density Moist @ STP (Lbs/Ft') =

((V, * (100 - T,) + (0.0465 *_T))
100 100

3) Density Moist Gas @ Stack Conditions (Lbs/Ft') =

(V. * 530 * (1 + (0.07355 * J))
(K + 460) 29.92

1




X,

Z.

BB.

4) Molecular Weight, Dry @ STP (Lb/Lb-Maole) =
V, * 386.9 Ft'/Lb-Mole

Weight of Gas Sampled

1) Dry Gas (Lbs) @ (P * V|)

2) Moist Gas (Lbs) = (S * V,)

Total Weight of Particulate Collected {grams)

Average Stack Gas Velocity - Feet per Minute (FPM) =

(1096) * L * H,
(

v,

Stack Gas Flow Rate
1) Stack Conditions Q¢ =
2) Standard Conditions Qq, =

(Z,_* (530) * (1 + (0.07355 _* 1))

(K + 480) 29.92

3) Standard Dry Conditions Qy, =

Z * (100 -T,)
100

Percent Excess Air =

i%0|) - (005 * %Co)
(0.264 * %N,) - (%0,) + (0.5 * %CO)

Concentration Conversion Factors:
1) 50% Excess Air After Collector =

v, + (18 * T,)/(100 - T,)_
(0.1826 ® %N,) - (2.0582 ® %0,) + v, + (18 ® T,)/(100 - T,)

2) 50% Excess Air Before Collector =

V, + (18 * T,)/(100 - T,)
(0.1826 * %N,) - (2.0592 *.%0,) + V, + (18 & T)/(100 - T,)

3) Moisture Before Collector =
Yo+ (18 * T,)/(100 -

Vv, + (18 * T,)/(100 - T,)




ccC. Particulate Concentrations 1

1)  Lbs/1000 Lbs Actual = (1000 * X)
(454 * W)

2) Lbs/1000 Lbs Dry = (CC, * BB,)
3) Lbs/1000 Lbs Actual @ 50% Excess Air = (CC, * BB}
4) Lbs/1000 Lbs Dry @ 50% Excess Air = (CC; * BE,)

5) Grains/DSCF = (X_* 7000 * 100)
(454 * S * (100 - T))

8)  Lbs/Hr = (Z, ®* V, * (1000 * X * 0.08))
(454 * W)

DD. Percent Isokinetic =__ (100 * 29.92 * (K + 46Q) * S)
530 * (I + (0.,07355 * J)) *E * G * Y

Nate : Standard Temperature and Pressure = 29.92 in Hg, 70 '

10/31/91

wp/mv/sample.cal
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CALIBRATION DATA SHEETS
DIAGRAMS
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PITOT TUBE CALIBRATION

Pitet tube calibration number

4

o ST

Calibrawed In g%
A Side Calibration
Apsed apy
Run No. cm HoO cm Hol Deviation
{in. Hay {in, Hay Cos CP‘-‘"CP'\'
| 0,08 | oL 0§ | o.0o
! C.08 O, 11 0,594 0.00
: 0. O;Q O‘- (1 0‘fg(/ O OO
Cptsitlu A O 8‘7“{
.ll Sicle Calibration
, Apsed Aps
Run No. cm Haol cm Ho0 Deviatien
lin, Hot) (in. Hath Com CpisiCoim
! 0,08 o 11 084 | 0,008
2 0.0% oIS |1 08)]| o.004
3 0.0% 0. S 1080 o.c0f

Figurc 4-10. Pitot tube calibration dasa.

Cotside B)

0§36

Cp

o, 89




R -t Rbm

CALIBRATION SHEET

U.S. ENVIRONMENTAL CONSULTING, INC.
1910 BARRETT
TROY, MICHIGAN 48084

Date: 05/22/92
Serial Number: 80489
Run 1 Run 2
1. Barometeric Pressure : 30.27 30.27
2. Orifice Setting, Delta H : 2.00 0.75
3. Final Reading (Test) : 928.583 939.266
4, Initial Reading (Test) : 918.002 '928.836
5. Volume V(T) Cubic Feet : 10.581 10.430
6. Temp Initial T(T(I)) F : 71 T1
1. Temp Final T(T{(F)) F : 71 T2
8. Final Reading (Box) : 30.281 41.103
‘8. ' Initial Reading (Box) : 19.600 30.550
10. Volume, V{(B) Cubic Feet : 10.691 10.553
t1. Temp Initial T(B(I)) F ' : 73 17
12, Temp Final T(B(F)) F : 17 18
13. Elapsed Time, Minutes : 14.0 22.0
Delta H 1.9325 1.83866
Yd 0.9923 . 0.9977

Calibration performed by:_%M%

Run 3

30.27
§.00
950,212
939.863
10.349
T2
T2
2107
41705
16.402
78
84
8.0

1.9643
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