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AP42 Sectlo" 
Reference - 
RcpoltSect. 4 
Reference M- 

Industrial Asphalt-Mission V t  j on 7/23/91 ~.0.#30431 TEST i L I S  e*'' 

,. 

SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIV:.. SAN DIEGO. CA. 921: 2 3 5, 2 7 
- 2 3 1 ,  2 3 3  

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATh4OSPHERE 

Industrial Asphalt Mission Valley 
8150 Friars Road 
San Diego, CA 92108 

TEST SITE: 

TEST#: 91204.1 P.O.# 30431 TEST DATE: 7/23/91 

Type of plant (Asphalt /Perlite / Combustion) : l a s p ~ t  I 
UNIT TESTED: Baghouse 

EQUIPMENT Asphalt Plant 

TEST PERMIT LIMIT 
RULE 54 DUST & FLJMES 
RULE 260.92 0.04 gr/dscf 

40 lbs/hr 

TESTED BY: David Shina, Gary Smith, dr Linda Twaddle DATE: 

SlTE PERSONNEL DATE: 7/23/91 

MEASURED PERFORMANCE 
0.99 lbs/hr PASSED 
0.004 gr/dscf PASSED 

-* 
The test consisted of sampllng at 24 traverx points, 12- from each of 2 sample ports (fig.D, collected from &'inches below the stack 
( f i g 3  All field data was Gansferred to the computer printout. All calculations were done by the computer and the emissions 
were mrnoared to rule 54 of the SDAPCD. (*'the stack is oblona on the E-W traverse, so points lk2 and 11 & 12 were combined ) - 
ANAcyskS- 

Bas: An Integrated bag sample was collected during the test and analyzed at the APCD lab. 
Fnrtkulats: All procedures follow EPA guidelines, except where noted in the SDAPCD QA manual 

rxmrma- 
All testing and analysis&wipment was calibrated according to EPA guidelines. . .  
Andy&: CoUeGtWn: Snmpling: ?emp./Pres+. : 

C02-Anarad AR400 Fiher-Gelman LIS Box-Napp Thermocouples-Omega 
02-Teledyne Ryan 320 P4 HolderCelman Umbilical mrdHapp Read out-Omega 
Macrobalance-Sargenl Welch Beakers-Pyrex ColdMot box.Napp Barometriccalc. by APCD 
Microbalance-Sattorious Impingers-Ace Pitobe tube-Napp US box-Dwyer magnehelic 
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Vm (fl"3) ~ A P  (in H20) 
Average: 54.511 I 2.700 

I M I SCELLANEOUS: 

AH (in H M )  I 1 1 ("F) I I 2 ("F) I 1s (OF) I ti ("F) Ivs  (ftlsec) 
2.565 I 79.58 I 111.17 I 187 I 50  I 107.58 

N O Z Z L E  6 PROBE: I M E T E R  BOH PARAMETERS:  
AH@- 2.7254 

Y =  0.9782 
BOX ID = D337 

TEMPERATURES:  

0- 70.5 min Dn- 0.175 in 
tn = 24 points An- 0.0241 inA2 
0 1  2.9 min C p =  0.850 

PRESSURES: UOLUME:  
Pbaro 29.95 in Hg Stan leak rate ~l 0.000 clrn 

Pg= -2.60 in H20 Pass/Fail PASS 
vpw @ I S  17.82 in Hg final leak ram I 0.000 Cfm 

Silica (yeslno) no PasslFail PASS 
Vpw @ ti- 0.3626 in Hg Vm 54.511 ftA3 

STACK PARRMETERS:  LAB DATA: 
circulaf (yeslno) yes" rnn(lron1) I 0.00844 g 

Width = 3.000.3 167 f t rnn(back) = 0.00382 g 
Length = NIA f t rnn(total)= 0.0123 g 

AS = 7.46 1tA2 Vlc 275.81 rnl 
. 

11 corr- 0.40 OF 
12 torr= 0.10 "F 

lm= 96  O F  

ts=  1 8 7 O F  
ti - 5 0  OF 

STACK GAS MEASUREMENTS: 
Co2 = 3.53 % 
0 2 =  15.03 % 
co- 0.00 % 
N2 = 81.44 % 
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I. 

Industrial Asphalt-Mission VLJY on 7/23/91 
TEMPERATURES: 

~ 

01) 

0 3 )  tm- ( ((1 l(n)+t 2t(n))/2)itotal n's 
04) Tm- (tt+t2)12 + 460 
05) ti= (1 ti(n))/total n's 
06) Tstd 

PRESSURES: 
07) 
08) 
09) 
10) 
11) 
12) 

UOLUME:  
Vm- Vm(end)-Vm(begin) 
Y 

13) 
14) 
15) Vm'= Vm'Y 
16) Vpw @ ti - from appendix 
17) coir Vwm = {[(Vm"Vpw@imp/Ps)'Pm'Tstd]/(Tm'Pstd)) 

Vm std P ([Vm"(Tstd/Tm)'(Pm/Pstd)]-corr Vwm) 
Vlc= (E Volume of impingers) 

18) 
19) 
20) a 

1s - (E ts(n))/total n's 
02) TS - ls+460 

Pbar- {(P @ S.L.)+[A. above S.L'(-0.1 in Ha/lOOft)]) 
Pg= read from pressure sensing device 
Ps- Pbar + (Pg/l3.6) 
AH 
Pm- Pbar+(AH/l3.6) 
Psld 

23) Vw std = ([(Vlc'J'R'Tsld)/(Pstd*MwH2O))+corr Vwm) 
CALCULATIONS: 

MOISTURJS 
24) Bws(1) =(Vw std)/(Vw std+Vm std)lOO 21.29 % 

26) 

MOLECULAR WEIGHT- 
28) VLP 
29) sbcce 

25) Vpw @ 1s - from appendix 17.82 in 
Bw~(2)  =[(VpW @ tS)/PSy1OO 59.88 % 
Bws - lower value of equation 24 or 26 27) 

3 o j  %NZ+Inerts+%CO 
Md-I0.440f%C02~1+10.320'~~~02)]+(0.280(%N2+inerts+S6C0)] 

33) AP 
34) cp 

VS= 85.49'Cp'([(Ts'AP)/(Ps'Ms)]~.5) 
A s d .  1 4'1 (Ds)"2/4] 

35)  
36) 
37) - (W)'AS'60 
38) Qstd =I 7.64'QS'(l -Bws)'Ps/Ts 

EbUSSIONS 

P.0.#30431 TEST U91204.1 

187 'F 
647 OR 

96 O F  

556 'R 
5 0  "F 

528 "R 

29.95 in Hg 
-2.60 inH20 
29.76 in Hg 

2.56 in H20 
30.14 in Hg 
29.92 in Hg 

54.511 ft"3 
0.9782 
53.323 It"3 
0.3626 in Ho 
0.6219 It"3- 
50.420 l lA3 
275.61 m l  

0.002201 l b l m l  
21 .85 Hg-1IA3/"R 
18.00 glg-mo 

13.6402 I t "3  

21.29 % 

15.03 % 
3.53 % 

81.44 % 
29.17 g/g'rnole 
26.79 g/g'mole 

2.700 in H20 
0.850 

107.581 ft/s 
7.46 ft"2 

4.82€+04 acfm . 
3.07E+04 dscfm 

-ib-mo 

FRONTHALF 
mn (front) 0.00844 g 
Cs (front) -1 5.43'mn(lronl)/Vm 81d 0.002 gr/dscl- 0.00 grainsldscf 

mn (back) 
Cs (back) -15.43'mn(back)/Vm 61d 0.0012 gr/d6cf- 0.00 grainsldscf 
E (back) = (0.00857p(QsdpCs (back) 

39) 
40) 

42) 

41) E (front) - (O.O0857)'(Qsd)%s (front) 0.63 lbs lhr  
BACK HALF 

0.00382 g 

0.31 lbs lhr  
43) 
44) 

TOTAL 
45) mn (total) - mn(front)+mn(back) 0.01226 g 
46) Cs (total) -1 5.43'rnn(lotal)/Vm std 0.0038 gr/dscf= 
47) E (total) P (O.O0857)'(Qsd)'Cs (total) 0.99 lbslhr 

0.00 grains/dscf 

I SOK I NET1 CS: 
A n d .  14'[ (Dn)"2/4] 0.0241 inA2 
I=.09450(Ts'Vm sld)/Pf'v8An0(1-Bw8) 103.94 %= 104 % 

48) 
49) 
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Industrial Asphalt-Mission Vall, on 7/23/91 P.0.#30431 TEST#91204.1 

SAN DIEQO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO. CA 92123 

LABORATORY ANALYSIS OF PARTICULATE TEST 

TEST SITE: Industrial Asphalt-Mission Valley 
8150 Friars Road 
San Dlego. CA 82108 

BKRID- 81002 
Ini t ia l -  200.00 m l  

tot. Rinses= 40.00 rn I 

P.O.# 30431 TEST DATE 7 /23 /91  

DATE: 7 /29 /91  

LAB REWRT BY Davld Shlna DATE 7 /31 /91  
DATE 9 /10 /91  

TEST# 91204 

LAB ANALYSIS BY: Davld Shlna 

REVIEWED BY Gary Smith - 
INITIAL WEIGHT NET WEIGHT FINAL WEIGHT 

BKR ID - 
Initial. rnl 

tot. Rinses- m l  

# l  812.39 g 
# 2  558.58 g 
# 3  454.39 g 
#'4 457.30 g , 

SILICA GEL CONTAINER: 

# 5  g 

555.81 g 
541.31 9 
453.60 9 
457.13 g 

icnxms: 
BKRID= 91013 
lnit ial- 200.00 m l  

final;. 29.1564 g 
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Industrial Asphalt-Mission Val1 on 7/23/91 P.0130431 TEST#81204.1 

l l immmw ma-  
RCETDNE WIGWT (uncorrected): RtETONE 

m--luum 
mm (uncorrected): 

BKRID- 91015 
Iinal- 30.4872 g 

initial= 30.4795 g wgt. AC= 0.0077 g 
L,mmE: 

BKRID- 91000 
flnal- 30.5736 g 

initial- 30.5708 g Wgt. Ac.= 0.0028 g 

MLm: 
Initial= 250.00 ml 

lot. rinses. 30.00 ml 
Sep funnelP ml Tot. V D k  280.00 ml  

mm FR(M saw:  
Total VOI Acelono sm = 0.002191 0 Total VOl * AcBtona STD = 0.004148 g 

WEIW (corrected): 

Inltlal- 500.00 mi 
tot. Rlnses- 30.00 ml 
Sep.  funnel- ml Tot. Vol= 530.00 ml 

mrm m S Q L m :  

BKR ID- 
final- B 

initial- g Wgt. Org= 0.0000 g 
m: 
tot. Rinses. ml  lot. Vok 0.00 m 
WEIGm rn mm: 

WEXGm (corrected): 
Total VoI * Organic SlU = N I A  g 
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8KR ID- 
final= 9 

initial= g Wgt. Orgr 0.0000 g 
MLu?Es: 
lot. Rinses- ml Tot. V o k  0.00 ml  

WEIBIT FRCM SoLW: 

NEIGYC (corrected) : 
Total Vol * Organic STD = NIA g 
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Note: 2.1 .3 
Pitot tube should be 

SAN DIEGO COUNTY AIR POLLUTION CONTROL DISTRICT 

FIGURE 1 
CONDENSER SYSTEM Back end 

filter 
above or even, not 
below. 

Unbilicrl 

Integ ated 
BagSample 
for COZ, 02 

Vacuum Pump 

FIELD DATA ABBREVXLUL o s  
PI I Point Nunbcx 

No. 1 Mod- 100 MLDeimired Water TI =StsckPm exrtuxe 
Ap =pitot Tubeg,e,rruaDiffetantial; in HzO NO. 2 Std - 100 MLDeimired Water VI =StackVelocit.fifpr 
AHIOtificcMetct u s u x e b o  4 ,inHz0 
t =MaterInlet Tempurtun, 
t 2 =Meter Outlet Tern 41atrrra. OF 
~h = ~ p . n p  ~ac - ,  in f ig  
t i = Impingw Ternperat- 

NO. 3 Mod- D v  
No. 4 Mad- D y  

h d  - Modified Type Greenburg-Smith Std- StandsrdTyp " rbar il Bammetnc h 9 S W  

FIGURE 1 I PARTICULATE U T T E R  SAMPUNG TRAIN 



C!STA?:CE 
PGI::T < I N T O  STXK 

-. 

0.8 i n  
2 . 5  

1 

3 4.5 
4 6 . 7  
5 9.5 
6 13.5 

21.5 
a 28 .5  
9 31.3 

10 33.5 
3 5 . 5  

I ^  L L  1 7 . 2  

'i 

- 

.. 
a ,  - -  
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Figure3 

r 1- Floor of Platform 

-+ TOP VIEW OF STACK 

Sampling Ports 

SIDE VIEW OF STACK 

D Last 
air flow 
disturbance 

Rgure3 



fractional stack gas moistureequ 1 
fractional stack vas rnoistureau 2 

((Vw std)/(Vw std+Vm std))100 
((VDW Q ts)/Ps)lW 

a (density) lb/ml density of water at STP 0.w2201 (see CRC) 
DS in or H stack diameter measure at  site 
Dn In nozzle diameter avg of at  least three measurements 

" S < , *  I , , ., , ,* 

AH in HZO average WeRntial pressure avg of the readings from the pressure 
BUOS the orifice meta  measurine device 

none ordice prewmz differenhal at STP see €PA M e k d  5 Appendix 

Md 

mn(back) 
mn(front) 
mn(t0tal) 
MS 

Mw Co2 
MW N 2  
Mw 0 2  

g/g-mole 

6 particulate in impingers 
g .  
6 
g/g-mole 
g/mole 
g/mole mo. wgt of nit-qen 
e/mole mo. wnt of oxveen 

dry stack gas molecular wgt 

particulate in nuzzle k probe 

wet stack gas mdecular wgt 
mo. wgt of carbon dioxide 

tot4 particulate cougted 

0.44(%COZ)+Q32O(W02)+0.280 

measurement from lab analysis 
measurement from lab analysb 
maurement from lab analysis 
Md(l-Bwshl8.0@ws) 
44 (see periodic table) 
28 (see paiodic table) 
32 (see &odic table) 

(%M+inertShcO) 

"~ - ,., 
MWH2O g/mole mo. wgt of water 18 (see &odic table) 

0 
0 2  'I. percentaxygen w d  from measuring dence 

NOMENCLATRE (cont.) 
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Qs a d m  flow rate vs*AoW 
Qstd dscfm dry volumetric stack gas flow rate, 17.61*QE(l-Bws)*(Ps/Ts) 

m d t o S T P  .............. 

. .  
i 
I 
! 

! 

I 

! 

V l C  ml 

Vm w3 
Vm' f r 3  
Vm std ft"3 

vpma inHg 
VpWQti inHg 
vs ft/sac 
Vw std f r 3  

water collectd from impingen 
and the silica gel (SappHcable) 

sample gas volume, uncorrected 
sample gas volume, corrected VmY 
volume of gas sample by the dry gas 

meter,correaed to 5Tp 
vaporpresureofwateratb 
vapor pressure of water at  d 
stack gas velocity 85.4PCp((Ts*bS)/(Ps.M~))~05 
Vol. of water vapor in gas sample, 

fmm lab analpis 

read from dry gas meter 

((Vm'Tski)Pm) /((PstdTm)-corr Vm) 

see CRC water vapor pres. tables 
see CRC water vapor press. tables 

WiITTTstd)/(I'stdWW H2O)xorrVwm 
correctgj io S I -  

Conversion Factors 
(multiply by the number) 

0.002669 in Hg-ftA3/W-ml conversion to get in Hg-HA3/R 
0.00857 Ib/gr-min/hr conv from gr/min to Ib/hr 
0.04707 fr3/ml  convenion from ml to ft"3 
15.43 gr/g converion fmm g to gr 
85.49 (h/sec)db-in H g / l b  convwion factor to get 

mQR-in EDINn5 velodty in h/Su 
(divide by the number) 

144 i n A 2 / f P 2  conversion fmm inA2 to H"2 
13.6 in m/in Hg 

(add to the number) 
460 W ' F  conversion from F to R 

conversion from in HM to in Hg 

see CRC 
see Lange's Handbook of Chemistry 
see Lange's Handbook of Chemistry 
we Lange's Handbook of Chemistry 
SeeCRC ' 

ver. 3 by DNS on 9/10/91 Page '2 of 2 

. . .  . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  ..... . . . . . .  . . . .  ......... ... -T. - 
, . , . ,  - :..,,. ::._._ .. .. y . . . . . . . . . . . .  _:.: ... ..:,.. _.,.: . . . . .  . .  . , .  , .  . .  



a 
. . . . . . . .  .. souf?c€ .Tnzr..R&e.rr ......... ........... 

. . . . . .  ........ . rem!r_./eRJEzuL~-.~~ ...... ....... 

. . .  . . . . . . . .  .............. . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  -~ - - . . . M € G H A ; ~ ~ ~ ~ L  ~ V G D J E Z ~ I  NG 

- ..... ...... ,... ............ ........ ._ - 

. .  

7Z%r D ~ ~ . I ~ . ~ ~ y . . . ~ . , . ~ ~ 9 . ~ J .  . ~ ................. BJCLUCEC :. .JDw~&-~-,-.. 

....... -L ..... A-PCD ....... L b f l @ - S h ~ / ~ . $ , c - . )  . . . . .  ............. .......... 

. .  ....... TCT ! ~ r n e r ~ c u ~ / t ~ e . ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........... 

. . .  .............. sou&E: / NYUJ- &&+~r. .) . / N c . ., ... B L n .  EQ.ML .ceb I SW b . / G . o .  I .ofr 

. . . . . . . . . . . . . . . . .  . . . . .  ..... . .  . .  . .  

................ fkW lr..fb . O P W k ~ , ’ . . . . .  Q30..4.3.1...l h b F M I ) ( .  Mfh’’T-ES.W..i%tAJr ;- 

.. €QUI ~ r n ~ . n ~ 5 c R I P  ~ ~ ~ . .  ( . . . A ? ; p M 6 r ; T . . . ~ n . _ e ~ . .  ,. ~ f o - ~ 1 ) ( . . . ( ~ 3 ~ ~ . . r o ~ ~ / ~ . ~ ) :  .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  . .  . .  - 

. 

- . . . . . . . . . . . . . . . . . . . . . .  ........................... -. . . .  ...... ... .- . . . . .  

. . . .  P/o ~ N J P ~ . ~ O N . , s  : ............ P/O. kTfi*F72 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

o&ic7E.I/AnONi! . . ,- . . . . . . . . . . . .  - . . . . . . . .  .... 

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

. . .  . . . . . .  * .... ~ E ? Z f r Z ? G O h l & c L -  ..... s7Za..SW%5?6m .... D I S n r ! C r  M C e  . . . . . . . . . .  .... 

. . . . . . . . . . . .  ............... . . . . .  j.trFF ORDON- .... 2..  .F??em#U . . . . . . .  . . . .  

. . . . . . .  . . . . . .  . . .  . . .  J I M  cn,+pm/t-u ,. OP.EZCRX- 

.- ... . . . . . . . . . . . . . . . . . . . .  ............... 

. . . . .  



-- . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . - ........ 

........... ....... ............................... .......... 

. . . . . . . . . .  X TH-rwmrwG nuuy u e ~ e  H e  m . r J U r t y v ~ - s ~ ~  

. . . . . . . . .  

. . .  . . . . . . . . . .  .... . . . . .  .- .... - , 



7 - 2 3 9  I 

.............. ........ . . . . . .  ............................... ~ .... . . . . . . . . . .  

. .  

- _. ...... . . . . . . . . . . . . . . . . . . . . . . . .  

..... ._. . . . . . .  -. - .  . 

. .  

. . . . . . .  ... - ............ 



j -23 -91  

E 
--__ - ............ ............. -. - ....... ... ._ . .......... ~ 

. . . . . . . . . . . . . . . . . . . . . . . .  _ _  .. 

....... ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... . . . . . . .  . . . . . . . . . . . . . .  .- ............ 

- ... _. ......... ._ ........ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... -___ . ... . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . .  

_ ..... -. -. . . . . . . . . . . . . . . . . . . . .  ~ . - 

... . . . . . . . . . . . . . .  . .- ...................... . 

................... ....... .......... ... ....... _ ... . . . . . .  ..... ....... 

. . . . .  . . . .  . . .  -. .. 

............. . .  

. . . . . .  ........ .... 




