
SAN DlEGO AIR POLLUTION CONTROL DISTRICT 
9150 CHESAPEAKE DRIVE 

SAN DIEGO, CA. 92123 

SUMMARY: 
SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE 

TEST SITE: INDUSTRIAL ASPHALT - VISTA 
1309 Sycamore Avenue 
Vista, CA 92083 

TEST #: 90282.1 P.O.# 4818 TEST DATE 1019190 

EQUIPMENT: Asphalt batch plant, Hot-mix (300-tonlhr), Hetheringtonlberner 
Model 1290. Aggregate bin: vbrtig screen, rotary dryer, jet burner, 
cyclone, baghouse19048 ftA2 filter, exhaust fan (appl # 8357) 0578. 

UNIT TESTED: Baghouse 

SITE PERSONNEL: RAY THOMP, cnw 
APCD PERSONNEL: 

- -- J. CAWYER, D. SHlNA 
REPORT BY: J. CAWYER DATE 1 / 7 / 9 1  
APPROVED BY: id LC Ll f/,2A/ - pfdg rC 

C.W. RIDENOUR 
SENIOR AIR POLLUTION CHEMIST 

PARAMETERS: 
STACK GAS FLOW RATE (DSCFM): 

DATE: ,;y/~, , * ,  

MEASURED: 
25695 

STACK GAS TEMPERATURE O F  (AVG): 197  

PRODUCTION RATE (AVG): tonslhr 

RESULTS: Based upon APCD Method 5 Standards relating to the entire irnpinger catch. 
I PERMIT LIMIT ( MEASURED 1 PERFORMANCE 1 

TEST REFERENCE: 
San Diego Air Pollution Control District Quality Assurance Manual Method 5 for Particulate 
Emissions from Stationary Sources. 

TEST 

RULE 54 DUST AND FUME 

SAN DIEGO APCD INDUSTRIAL ASPHALT-VISTA 

40 .OO Iblhr 
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3.49 Ibslhr PASSED 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



TEST DESCRIPTION 

Introduction: This report presents the results of particulate loading and gas volume tests at 
INDUSTRIAL ASPHALT - VISTA . The test was performed on the baghouse exhaust. 

System Description: 
This asphalt plant combines crushed rock and sand with hot asphalt oil in batch 
loads of varying sizes. The rock and sand are dried in a rotary dryer which is heated 
by natural gas. The exhaust from this dryer is pulled through a baghouse, the 
emissions to the atmosphere from this baghouse are the subject of this report. 

Procedures: 
The procedures and equipment utilized in performing these tests are based on EPA New 
Source Performance Standards Method 5. The sampling train was modified to exclude the 
front-end filter and include a back-end filter, per the San Diego Air Pollution Control 
District Method 5 testing guidelines. The calculations were designed to include the impinger 
catch so that the test results can be compared to Rule 54 of SDAPCD. 

Velocity Traverse: 
Preliminary calculations were based upon data from previous tests. Temperature and 
pitot tube data collected during actual sampling were used to calculate stack volume. 

Particulate Sampling: 
This sample consisted of 30 traverse points, 6 from each of 5 sample ports as shown in 
Figure 1. The sample was collected 53 inches below the top of the stack. Field data as- 
sociated with sample collection has been transferred to computer printout and is shown in 
the report. Calculations were done by computer and are also shown within the report. 

Gas Analysis: 
An integrated bag sample was collected on site and measured. The oxygen and carbon 
dioxide content of the stack gas was measured using electronic instrumentation. 
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SITE: INDUSTRIAL ASPHALT - VISTA OPERATOR: J. CAWYER 

TEST DATE: 10 /9 /90  TEST: 90282 .. 6 

# Pressures are in inches of water, temperatures are in degrees Fahrenheit, velocities are 
in ft/sec. All measurements are actual - uncorrected - values. 

Average: Vm AP AH t 1 t 2 t s t i vs 
64.025 0.86 2.24 78.20 109.57 196.77 59.67 57.94 
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DATA SUMMARY: 

PRESSURES 

P bar 29.65 in Hg 

P static -0.60 in H20 

VOLUMES 

Vm, meter 64.025 f tA3  

Vlc, impingers 288.5 m l  

METER BOX PARAMETERS 

AH = 2.24 inH20 

METER BOX I.D.# D337 

STACK MEASUREMENTS 

0 = sampling time 9 0  minutes 

mn=particulate collect'd 0.0601 grams 

AVERAGETEMPERATURES 

VAPORPRESSURES 

Vpw@ imp = 0.5218 inHg 

NOZZLE AND PROBE 

STACK PARAMETERS 

Stack Diameter = 27"x62" ft 

SAN DlEGO APCD INDUSTRIAL ASPHALT-VISTA PAGE 4 OF 8 



CALCULATIONS: 

UNITS 
EQUATION 

corr Vwm = ((Vm'*Vpw@imp/Ps)*Pm*Tstd)l(Tm*Pstd) NUMBER 
= water volume correction at meter wlo silica gel = 1.05 ftA3 1 

Vm std = (Vrn'*Tstd*Pm/(Pstd*Tm))-corr Vwm 
= dry meter volume corrected to STP - - 58.53 ftA3 2 

Pm= Pbar+(AH/13.6)= corrected pressure of meter = 29.81 in Hg 3 

Tm= (tl+t2)/2 + 460 = meter temperature - - 553.9 O R  4 

Ts = ts+460 = corrected stack temperature - - 656.8 OR 5 

Ps= Pbar + (P static/l3.6)= corrected stack pressure = 29.61 in Hg 6 

Vw std = Vlc*~*R*Tstd/(Pstd*MwH20)+corr Vwm 
= water volume at STP - - 14.67 ftA3 7 

Bws = (Vw std)/(Vw std+Vm std)*100 = percent moisture = 20.04 % 8 

mn= grams of particulate (from laboratory sheet) = 0.0601 grams 9 

Cs = 15.43'mnNm std = grain loading (dry) = 0.01 6 grainsld dscf 10 

Vm'= Vm*Y = Corrected dry gas meter volume = 62.72 f tA3  1 1  

Md=0.440(%CO2)+0.320*(%02)+0.280(N2+inerts+CO) 
Dry gas molecular weight = 29.1 7 g/g*mole 12 

Ms=Md*(l -Bws)+l 8.0*(Bws) = 26.93 glg'mole 13 
Stack gas molecular weight-wet basis 
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EQUATION 
UNITS NUMBER 

vs= 85.49*Cp*((Ts*AP)l(Ps*M~))~.5 = stack velocity 

Qs = (vs)*Ao*60 = stack flow rate 

Qstd =17.64'Qs'(l -Bws)'Ps/Ts =flow rate at STP 

E = (0.00857)*(Qstd)*Cs = particulate emission rate 

SUMMARY OF CALCULATIONS: 

Enter the type of plant. (AsphalVCombustion) lAsphalt] 

I = % isokinetics = 108.4 YO 

Cs = grain loading (dry) = 0.01 6 grainsldscf 

E = particulate emission rate = 3.49 Ibs lh r  

% C02 = 3.40 O/o 
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57.94 (ftls) 1 4  

40410 (acfm) 15  

25695 (dscfm) 1 6  
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NOMENCLATURE: 

multiplication 
I division 
A exponentiation 

Vm sample gas volume, uncorrected = (ftA3) 
Vm sample gas volume, corrected = Vm*Y = ftA3 
AP root mean pitot tube differential pressure 

= (summation(press.diff. across pitot tubesA.5)lnumber entries)"2 = (in H20) 
AH average differential pressure across the orifice = (in H20) 
t i  dry gas meter inlet temperature = (OF) 
t2 dry gas meter outlet temperature = (OF) 
ts stack temperature = (OF) 
ti lmpinger out temperature = ("F) 
vs stack gas velocity = 85.49*Cp*(T~*AP/(Ps*Ms))~.5 = (ftls) 
Pbar = barometric pressure = (in Hg) 
Pstatic = stack static pressure = (in Hg) 
Ps = Absolute stack pressure = Pbar +(Pstatic/l3.6) = (in Hg) 
tm = dry gas meter temperature =(tl+t2)/2 = (OF) 
Vlc = collected water,impingers = (ml) 
Vpw = Vapor pressure of water = (in Hg) 
AH @ = orifice pressure differential that equates to 0.75 cfm of air @ 689F and 29.92 in Hg 
Dn = nozzle diameter = (in) 
An = nozzle area = n*DnA214 = (inA2) 
.rc = the ratio of circumference of a circle to its diameter = 2217 (dimensionless) 
Cp = pitot tube coefficient = (dimensionless) 
Y = meter box coefficient = (dimensionless) 
C02 = carbon dioxide = (%) 
CO = carbon monoxide = (%) 
0 2  = oxygen = (%) 
N2 = nitrogen = (%) 
0 = sampling time = (minutes) 
mn = particulate found in sample train = (grams) 
Ao = stack area = stack diameterA2'5c/4 i f  round; length *width if rectanglar = (ftA2) 
Corr Vwm = ((Vm"Vpw@imp/Ps)*Pm*Tstd)/(Tm*Pstd) = (ftA3) 
Pm = absolute meter pressure = Pbar+(AH/13.6) = (in Hg) 
Tstd = temperature at standard conditions = (528OR) 
Tm = dry gas meter temperature =(tl+t2)/2+460 = (OR) 
Pstd = pressure at standard condition = ( 29.92 in. Hg) 
Vm std = dry corrected volume of meter = Vmt*T std*Pm/(Pstd*Tm)-corr Vwm = (ftA3) 
Ts = stack temperature = (OR) 
Vw std = water volume at STP = Vlc'd*R*Tstd/(Pstd*MwH20) = (ftA3) 
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NOMENCLATURE: cont. 

a = density of water at STP = 0.002201 = (Iblml) 
R = ideal gas constant = 21.85 in. Hg*ftA3/OR*lb*mole 
Md = dry stack gas molecular weight = 0.32*%02+0.44*%C02+0.28(100-%02-%C02) 

= (g/g*mole) 
Bws = fractional stack gas moisture content = (Vw std+Corr Vwm)/(Vwstd+Corr Vwm+Vm std) 

= (%/I 00) 
Cs = grain loading = 15.430"mn/Vm std = (grainsldscf) 
Mw = molecular weight = (g/g*mole) 
Ms = wet stack gas molecular weight = Md*(l-Bws)+Bws*l8 = (g/g*mole) 
Qs = flow rate = vs*Ao*60 = (acfm) 
Qstd = flow rate at standard conditions = 17.68*Qs*(l-Bws)*PsfTs = (dscfm) 
I = isokinetics = 144*100'Ts'(.002669*Vlc+Vm'/Tm)'Pml(60*0*vs*Ps*An) = (O/O) 

E = particulate emissions rate = 0.00847*Cs*Qstd = (Ibslhr) 
MwH20 = molecular weight of water = 17.98 (glg'mole) 

CONSTANTS: 

0.00847 Ib/(gr*min/hr) = 1 lb/7000grains*60 rninlhr 
13.6 in H20lin Hg 
17.68 "R/in Hg 
60 seclmin 
32 glg'mole = 0 2  molecular weight 
44 g/g*mole = C02  molecular weight 
28 glg'mole = N2 molecular weight 
18 glg'mole = H20  molecular weight 
85.49 (ft/sec)"(lb*in Hg/( lb*m~Ie*~R*in H20))".5 
0.04707 = ftA3/ml 
460 (demensionless) = conversion O F  to OR 
144 inA2/ftA2 
15.43 gr/g 
0.002669 in Hg*ftA3/(OR*ml) 
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SAN DIEGO A I R  P O L L ~ I O N  CIIATROL DISTRICT 
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San Diego County APCD METHOD 5 LAB SHEET 

TEST # = 90282 

(4) FINAL WEIGHTS 

(total weight gained) 

FRONT HALF= 0.01 37 BACK HALF= 0.0498 

TOTAL WEIGHT GAINED = I 0.06351g 

correction for solvents (acetone and water) 

TOTAL WEIGHT GAINED 
FROM SOLVENTS 0 . 0 0 4 2 ] ~  

(5) CORRECTED WEIGHTS 

TOTAL WEIGHT GAINED 
CORRECTED = -Ig 

(6) FILTERS 

FRONT HALF= 0.0000 BACK HALF= 0.0008 

SAN DlEGO APCD 

TOTAL WEIGHT GAINED = 

INDUSTRIAL ASPHALT-VISTA 

- 

0.060l lg  
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FROM THE DESK OF 

RAY TOMPKINS 






