
SAN DlEGO AIR POLLUTION CONTROL DISTRICT 
91 50 CHESAPEAKE DRIVE 

SAN DIEGO, CA. 92123 

SUMMARY: 
SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE 

TEST SITE: CALMAT CO. 
Highway 76 
Pala. Ca. 92059 

TEST #: 89290 P/O# : 117 TEST DATE: 17 Oct. 89 

EQUIPMENT: Asphalt batch plant, Hot-mix(220-Tonlhr cap), 
Barber-Greene Model BE-60, 6000-lblbatch, vented to wet scrubber. 

UNIT TESTED: Baghouse 

SITE PERSONNEL: Chris Rhinebeck 
APCD PERSONNEL: T. Wood, J. Jackson, A. Segal, and A. Abreu 
REPORT BY: J.Ja~kson . DATE 13 Dec. 89 
APPROVED BY: DATE: //s//$%? 

C.W. RIDENOUR 
I - 

SENIOR AIR POLLUTION CHEMIST 

PARAMETERS: 
STACK GAS FLOW RATE (DSCFM): 

MEASURED: 
18,902 

STACK GAS TEMPERATURE O F  (AVG): 131 

PRODUCTION RATE (AVG): 177 tonlhr 

RESULTS: 
I PERMIT LIMIT I MEASURED I I 

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 
RULE 50: GENERAL 
RULE 50: DROP ZONE 
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40.00 Iblhr 
20  % 
40 % 

22.54 Ibshr 
0 % 

3 5  % 

PERKIRMANCE 

PASSED 
PASSED 
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 
CALMAT CO. The test was performed on a wet scrubber 
serving the hot mix plant. 

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 diesel fuel. The exhaust from this dryer is vented through a wet scrubber, the 
emissions to the atmosphere from this wet scrubber 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: 
An exploratory traverse was performed on 28 September, 1989. Temperature and pitot tube 
measurements were attained at that time. Temperature and pitot tube data collected during 
actual sampling were used to calculate stack volume. 

Particulate Sampling: 
This sample consisted of 24 traverse points, 12 from each of 2 sample ports as shown in 
Figure 182. The sample was collected 24 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 a Teledyne model #320P-4 serial 
#66676, and an Anarad gas analyzer model #AR-400, serial #305, respectively, as 
per Method 3 in SDAPCD test guidelines. 
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SITE: CALMAT CO. OPERATOR: J.Jackson 

TEST DATE: 17 Oct. 89 TEST: 89290 

in Wsec. All measurements are actual - uncorrected - values. 
Average : Vrn AP AH t 1 t 2 t s t i  vs 

46.073 0.25 2.05 86 113 131 50  29.93 

DATA SUMMARY: # 
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LTRAVERSE 
POINT 

NUMBER 

1 
2 

# Pressures are in inches of water, temperatures are in degrees Fahrenheit, velocities are 

GAS METER 
READING 
(Vm), ft3 

549.194 

PRESS. 
DIFF. 

ACROSS 
PlTOT 
TUBES 
0.19 
0.10 

PRESS. 
DIFF. 

ACROSS 
ORIF. 

ACTUAL 
1.55 
0.80 

DRY GAS METER 
TEMPERATURE 

STACK 
TEMP 

123 
129 

INLET 

85 
82 

OWLET 

95 
102 

IMP. 
TEMP 

58 
46 

STACK 
FLOW 

(velocity) 

27.07 
19.74 



DATA SUMMARY: 

PRESSURES 

P bar 29.5 in Hg 

P static -0.16 inH20 

VOLUMES 

Vm, meter 46.073 f tA3 

Vlc, impingers 272.5 m l  

METER BOX PARAMETERS 

AH@ = 1.93 inH2O 

AP = 0.25 inH2O 

AH = 2.05 inH20 

METER BOX I.D.# C138 

STACK MEASUREMENTS 

%C02 4.20 

AVERAGE TEMPERATURES 

VAPOR PRESSURES 

NOZLE AND PROBE 

0 = sampling time 60  minutes 

mn=particulate collect'd 0.381 4 grams 

STACK PARAMETERS 

Stack Diameter = 4.50 ft 

Ao=Areastack = 15.90 f tA2 
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CALCULATIONS: 
EQUATION 

corr Vwm = ((Vm'Vpw@imp/Ps)*Pm*Tstd)/(Tm*Pstd) NUMBER 
= water volume correction at meter w/o silica gel = 0.5298 ftA3 1 

Vm std = (Vm'Y'Tstd'Pm/(Pstd'Tm))-corr Vwm 
= meter volume corrected to STP = 41.79 ftA3 2 

Pm- Pbar+(AH/i3.6)= corrected pressure of meter = 29.65 in Hg 3 

Tm= (tl+t2)/2 + 460 = meter temperature = 559.5 O R  4 

Ts = ts+460 = corrected stack temperature = 590.7 OR 5 

Ps= Pbar + (P static/l3.6)= corrected stack pressure = 29.49 in Hg 6 

Vw std = Vlc*a'R"Tstd/(Pstd'Md)+corr Vwm 
= water volume at STP = 13.39 ftA3 7 

Bws = (Vw std+corr Vwm)/(Vw std+corr Vwm+Vm std) 
- - moisture = 0.2499 8 

mn= grams of particulate (from laboratory sheet) = 0.3814 grams 9 

Cs = 15.43"mnNm std = grain loading (dry) = 0.1408 grains/dscf 10 

GAS ANALYSIS 

SAN DlEGO AIR POLLUTION CONTROL DISTRICT TEST# 89290 P/O#117 PAGE 5 OF 8 

gas Mw Mw wet 
component comp. Bws g/g*mole 

H20 

Oxygen 

Carbon monoxide 

Carbon dioxide 

N2 + inerts 

4.50 

3.38 

I 

0.00 

1.39 
I 

I 

17.28 

24.99% 1 0.2499 I 1 8  
1 - BWS 

14.1% 

0.00% 

4.20% 

81.70% 

0.7501 

0.7501 

0.7501 

0.7501 

32  

28  

4 4  

28 



Md = 0.32'%02+0.44*%C02+0.28*(100-%02-%C02) 
= average molecular weight, dry (glg*mol)= 26.55 

vs= 85.49*Cp*((Ts*AP)I(Ps'M~))~.5 -- stack velocity ( Ws)= 29.93 

Qs = (vs)*Ao*GO = stack flow rate (acfrn) = 28,550 

Qstd = I  7.68*Qs'(l -Bws)*Ps/Ts =flow rate at STP (dscfm) = 18,902 

E = (0.00847)*(Qstd)*Cs = particulate emission rate (Ibslhr) = 22.54 

SUMMARY OF CALCULATIONS: 

I = % isokinetics = 105.8 % 

Cs = grain loading (dry) = 0.141 grainsfdscf 

E = particulate emission rate = 22.54 Ibslhr 

C12 = grain loading at 12% C02 
= (12)'(Cs)/%C02 = 0.402 grainsldscf 

O h  Excess Air = 
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NOMENCLATURE: 

* = multiplication 
/ = division 
A = exponentiation 
Vm = sample gas volume, uncorrected = (ftA3) 
AP = root mean pitot tube differential pressure 

= (summation(press.diff. across pitot tubesA.5)/number en t r i e~ )~2  = (in H20) 
AH = average differential pressure across the orifice = (in H20) 
t l  = dry gas meter inlet temperature = (OF) 
t2 = dry gas meter outlet temperature = (OF) 
ts = stack temperature = (OF) 
ti = lmpinger out temperature = (OF) 
vs = stack gas velocity = 85.49*Cp*(Ts*AP/(P~*Ms))~.5 = (fUs) 
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 @ 68*F and 29.92 in Hg 
Dn = nozzle diameter = (in) 
An = nozzle area = n*DnA2/4 = (inA2) 
x = 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*n/4 if 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 = corrected volume of meter = Vm*Y*T std*Pm/(Pstd*Tm) = (ftA3) 
Ts = stack temperature = (OR) 
Vw std = water volume at STP = Vlc*a*R*Tstd/(Pstd*Md) = (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 

= (%/loo) 
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 = vseAo*60 = (acfm) 
Qstd = flow rate at standard conditions = 17.68*Qs*(1 -Bws)'Ps/Ts = (dscfm) 
I = isokinetics = 144*100*Ts*(.002669*Vlc+Vm/rm)*Pm/(60*0*vs*Ps*An) = (%) 
E = particulate emissions rate = 0.00847*Cs*Qstd = (Ibslhr) 

CONSTANTS: 

0.00847 Ib/(gr*min/hr) = 1 lb/7000grains*60 minlhr 
13.6 in H2O/in Hg 
17.68 OR/in Hg 
60 seclmin 
32 g/g*mole = 0 2  molecular weight 
44 g/g*mole = C02 molecular weight 
28 g/g*mole = N2 molecular weight 
18 g/g*mole = H20 molecular weight 
85.49 (ft/sec)*(lb*in Hg/(lb*m~le*~R*in H20))A.5 
0.04707 = RA3/ml 
460 (dimensionless) = conversion OF to OR 
144 inA2/ftA2 
15.43 gr/g 
0.002669 in Hg*ftA3/(OR*ml) 
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SAY DIEGO COUhYi AIR PGLLUTIGN CO?.TRCL DISTRLCT 

SOUTH COAST ASPIWLT Pf lODGCS CCI . PALA, CAW 

TRAVERSE POINTS 

D1;3mETm 54" 



-- - . - - .  S O K i  Cg!iSi ASP)I:\Li P R O D U E S  , IKC. 
PAM, CALIFORNIA 

-.-.-- 
TOP' VtI'.Y 
NO SCLILS 

FIGURE 2 



XNGINEERING OBSERVATION RWORT 

Location CALMAT Company Test Date: October 17,1989 
Highway 76 
Pala, CA 92059 Engineers: o r g a l  & Alberto Abreu 

P/O #: 0001 17 
P 

Findings: 

This facility is an asphalt batch plant which is approximately 30 years old. The 
equipment at this facility consists of conveyor (for dryer loading), diesel fuel fired 
dryer, totally enclosed elevator for hot material transfer to asphalt mixer, hot 
material screening and storage, asphalt mixer, asphalt oil storage tank with heater 
and diesel fuel storage tank. The dryer and screen are vented to a water scrubber to 
control particulate matter emissions. 

Source test was conducted on the scrubber exhaust. Sampling was started at 
approximately 9:24 AM and completed at approximately 10:31 AM. There were no 
interruptions during the sampling period, although the conveyor feeding aggregate 
and sand to the dryer had to be stopped several times because the material was too 
moist and would not readily flow into the dryer. The material feed chute into the 
dryer had to be cleared occasionally. If the material did not clear right away, the feed 
conveyor was stopped for short periods of time to prevent spillover. No other 
anomalies were noticed during the sampling period. 

Three different types of asphalts were prepared during the test: 

3/8" Fine 1 /2" Fine 1 /2" Coarse 
(AR8000) (AR4000) _(AR4000) 

Bin #1 - Sand & Dust 3,398 lbs 2,778 lbs 2,280 
Bin #2 - 3/8" Rock 2,142 lbs 2,268 lbs 1,980 
Bin #3 - 1/2" Rock -- 624 1,416 
Asphalt Oil 360 lbs 330 lbs 324 lbs 

6,000 lbs 6,000 lbs 6,000 lbs 

Production Time: 0917 - 1042 = 85 minutes (1.42 hrs) 

Production: 3/8" Fine 55.22 tons 
1 /2" Fine 122.99 tons 
1 /2" Coarse 72.97 tons 

251.18 tons 

Average Production Rate: 251.18 tons/1.42 hrs = 176.9 tons /hr 

Notes & Observations: 

1. This test was conducted by the San Diego Air Pollution Control District (APCD) 
Source Test Team. 



Observation Report I- 
A. &gal& A. Abreu 

V 

November 2,1989 

The baghouse exhaust stack was evaluated for APCD Rule 54 particulate 
emissions (40 lbs/hr maximum) and APCD Rule 50 (visible emissions not to 
exceed Ringelmann No. 1 (20% opacity) for excess of three minutes in any 60 
minute consecutive period). 

Scrubber exhaust exhibited a large and very noticeable steam plume; no visible 
emissions were noticed after dissipation of the steam. 

Maximum visible emissions from truck drop were 20% opacity. The range was 
5%-20%, averaging 5%-10% opacity. 

Rotary dryer was fired with diesel fuel no natural gas is available at this site. 

No "fugitive" visible emissions from the dryer, ducting, etc. were noticed 
during the test. 

The water used for scrubbing is pumped to a settling pond where the particles 
settle and the water is recirculated to the scrubber. The pond was recently 
modified to three sections to improve the fine particle settling. 

There is an asphalt storage silo at this facility which is unheated and stores 
previously made asphalt. The silo was being used to store and load SC800 
asphalt mixture. The trucks being loaded were for the San Diego County Roads 
Department. Visible emissions from this truck drop were in the 25%-35% 
opacity range. The asphalt plant was in compliance with APCD Rule 50. 

A diesel fuel oil sample was obtained in order to test for Rule 62 compliance. 

Diesel fuel flow was 4 gal/min. 

Sampling was conducted on two ports, 12 points per port, 2.5 minute sample 
time per point. 

Loads are made in three ton batches and take approximately 35 seconds to 
prepare. 



Time 

0917 

0924 

0928 

0933 

0935 

0945 

0954 

1000 

1001 

1019 

1031 

ASPHALT PRODUCTION DURING SOURCE TEST 

Test Material 
Point Temp (F) 

None -- 

Oil 
Temp (F) 

Scrubber Hz0 
Pressure (psig) 

(CR/SL)* Comments 

-- Begin Producation Count 

-- Begin Test Sampling 

70/70 -- 
-- Diesel Oil Pres. 27 psig 

--Steam Plume 8 Stack; No VE 

70/70 Truck Drop VE: 5%-10% 

-- End of 1st Traverse 

70/70 - 
-- Start 2nd Traverse 

70/69 Truck Drop VE: 10%-15% 

-- End of 2nd Traverse 
& Testing 

End Production Count 

*CR: Control room pressure gage 
SL: Supply line pressure gage (next to exhaust stack) 



TEST # 
1- 

SITE 

SAN D l a d  COUNW AIR POCLCmON CONTROL DL-IICT 

DATE: /6 0cW 

Pm, absolute 7 j  A 

Ps, absolute 

Tm, absolute 

aw across meter / .  0/ 26? 

~ / o  moisture of stack / Y,Z 

correction factor 0 $i/ 

A 
, I 

Ts, absolute \a 

JP stack 

ideal noule diameter 

noule used 

i . r  

test dfferential pressure '..j *; , , 



SAN DIEGO COUNTY AIR W T l O N  CONTROL DISTRK;T 

COMMENTS: 
Dy feef AJof L ~ W  bere c r e J i  

GEORGE W l S  
AIR POLLUTION CONTROL DISTRICT 
SEPTEMBER 29, 1989 



Sample NO. % *L 
Amount of 

Inginger No. S o l u t i o n  Used S o l u t ~ o n  (ml) 

1 a&% 0 / c r ~ ; ~  

F l a s k  

Imp. T i p  
C o n f i g u r a t i o n  Weight (grams)  

F i n a l  
I n i t i a l  53B.l 
W t .  g a i n  2S3. 

F i n a l  gg$ 
I n i t i a l  I 

W t .  g a i n  6,'r 
/316a Fir.al  y$?z q 

I n i t i a l  Y_v,j 
W t .  g a i n  & 
F i n a l  
I n i t i a l  
W t .  s a i n  

F i n a l  
I n i t i a l  
W t .  g a i n  

F i n a l  
I n i t i a l  
Wt. gain 

D a t e  10-16 4 7  /O 47-07 o 

s i g n a t u r e  7 #~mf 7 x b 4  Om- . 

ORSAT ANALYSIS ESULTS 

G s s  E'r~cCiorial Pa r t  

Date . ---. 

S 1q: in  ture 

fim& )C $90 0 I(d&?LL' /O -/6 -87 



" SDC APCD METHOD 5 LAB SHEET - 

SITE = Cal-Mat Asphalt Plant, Pala P.O. # 117 

TEST # = #89290 

(1) IMPINGER VOLUMES 
final 

VOLUMES 

i n i t i a l  

TOTAL VOLUME LIQUID COLLECTED = 272.5 J 

comments: Imps. 11 8 12 had significant amt. of dark grey-brown particles. 
Probe and nozzle acetone rinses had med. brown particles. 

(2) BEAKER RINSES 

ACETONE 

BKR ID = #90 

FRONT HALF = ml 

BACK HALF = 350 m l 

BEAKER 
RINSES = 25 m l 

total acetone = 375.01 ml 

WATER 

BKR ID = #94 

FRONT HALF = 

BACK HALF = 755 

BEAKER 
RINSES = 100 m 1 

total water -1 1055.0 I rnl 

* All data and calculations may be found on file at the San Diego County 
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- SDC APCD METHOD 5 LAB SHEET - 

Air Pollution Control District. 

TEST # = #89290 

STANDARDS 

volume Ac = 500 ml volume water -- 1000 ml 

ACETONE WATER 

BKR ID = #89 BKR ID = #92 J /' 

Limits: 
limit for acetone is 7.9 pglml (7.9 * loA-6 glml) 
limit for water is 4 pglml (4 * 10"-6 glml) 

The Acetone PASSED The Water PASSED 

4E-07 g l m l  0 g l m  l 

(3) CORRECTIONS- (volume used)*(std wt) 

ACETONE WATER 

FRONT HALF = 0 9 FROM HALF = 0 9 

BACK HALF= 0.00014 g BACK HALF = 0 9 

BKR RINSES = 1E-05 g BKR RINSES = 0 9 

total front ha = 0 g )tal impingers = 0 9 

tal back half = 0.00014 g 
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- SDC APCD METHOD 5 LAB SHEET -- 

total rinses = 1E-05 g 
TEST # = #89290 

total grams = 10.00011 g 
from solvents 

WEIGHTS 

FRONT HALF BACK HALF 

ACETONE 

BKR ID = 

WATER 

BKR ID = #90  
J 

BKR ID = BKR ID = #94 J 

ORGANIC 

BKR ID = BKR ID = 

FILTERS 
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- SDC APCD METHOD 5 LAB SHEET - 

i: 9 i: 0.1184 J g  

A: 0.0000 g A: 0.0172 g 

TEST # = #89290 

(4) FINAL WEIGHTS 

(total weight gained) 

'RONT HALF= 0.0000 BACK HALF= 0.3643 ORGANIC= 0.0000 
(front and back) 

TOTAL WEIGHT GAINED = 10.364311g 

correction for solvents (acetone and water) 

TOTAL WEIGHT GAINED 
FROM SOLVENTS = mg 

(5) CORRECTED WEIGHTS 

TOTAL WEIGHT GAINED 
CORRECTED = 1 0 . 3 6 4 2 1 9  

(6) FILTERS 

'RONT HALF= 0.0000 BACK HALF= 0.01 72 

TOTAL WEIGHT GAINED = T I g  

Comments - 

Cal-Mat Asphalt, Pala #89290 Page 4 










