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DUPC 8rxWEMlCAlEaORY REQUIRB) INFOMTKHI 
C m E  

~ ~ ~ ~ ~ ( ~ ~ ~ l ~ a w w - v m c m w s r c r  wmzs~o~mre~prrav LTMOWW 
1 RELEA8E POINT (RP) AT @ROUND-LEVEL STACK ID 6 COOE ONLY 

2 RELEASE FROM BLW HVAC ONLY STACK ID, CODE. & STACK HUQHT 
3 RP WRN (2.6 X HB) ABOVE @ROUND AND 8TACK ID, CODE, 6 STffiK HUQHT 

WnN (6 X H8) SIDEWAYS TO NEAREST BLDQ 
4 OTHER 8t- (LOW 1.V) STACK ID. COOE. & S T K K  HUQHf 

O T m R T E Y C 6 F L O W ~ N S  
S R~ WRN (26 X H8) ABOVE GROUND AND 

FORM 

S x  
-ION AIR TOMCS EMISSION DATA SYSTEM REVIEW AND UPDATE REPORT 

ALL 8TACK INFORMATION 

- 

WRN (6 X H8) SIDEWAYS TO N W E S T  BLDQ 
6 OTHER ST&- (OTHER 1.V) ALL STACK INFORMATION 

YEAR STACK DATA 
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- EMISSION AIR TOXI[CS EMBSION DATA SYSTPkl REVlEw AND UPDATE REPORT 
YEAR DEVICE DESCRTPTION AND DEVICE-SACK RELATIONS 

FORM 

D m  



- EMISSION AIR TOMCS EMISSION DATA SYSTEM REVIEW AND UPDATB REPORT FORM 

YEAR PROCESS AND DATA PRO 

f lop FILL OUT ANY SUPPLBAPCTAL PROCESS FORM(S) FOR THIS PROCESS FIRST. THEN FILL OUT 
THlS PAGE, SUBMITTING ONE FOR EACH EMrIllNQ PROCESS IN YOUR FACILITY. 

SECrION 1 

PROCESS DATA 

PROCESSEQulPMEHTDESCRIPtW)N 

STORAGE BUNKERS 

AS APPROPRIATE 

FuELNPEIrnER PROCESS INFO 

1 RELATIVE MONTHLY ACTMTY (96) [ Ic I 

d 

- 

4 - JAN FBB MAR APR MAY JUN JUL AUQ 8EP OCT NOV D#: 

.3 3.1 2.7 3.1 10.2 13.9 15.5 20.3 14.9 4.8 5.6 4.6 

NOTE USE ONE SPACE FOR EACH DECIMAL POINT 

TOTALYEARLY MAXlMUM HOURLY HIS DAYS WKSl 
PROCESS RATE (UNITSNR) PROCESS RATE (u~rrsm~) PROCESS UNITS DAY WEB< YEW 

2.00E-01 
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PROCESS AND DATA 

THIS PAGE, SUBMlTllNG ONE FOR EACH EMlTllNG PROCESS IN YOUR FACILm. 

PROCESS DATA 

P R O C W S M U l P M O N T ~ P l K m  FUEL M W O M E R  PROCESS INFO 

DRYERIMIXER SYSTEM 

USE ONE SPACE FOR EACH DEClMM POINT 

TCWALYEARLY MAXIMUM HOURLY 
PCIOCESS RATE (UNITWR) 

EMISSIONS 
ANNUAL A\FERA(tE 

EQPTCODES. O V a U U  N W  HOURLY MAX EM188K)NS 
m A R Y  c O r n L E F F ( W )  PART (LB8MOUR) a R 1 

ANNUMAVERkGE 

NAAIEr ANTOINE ASSIOUN, EWINEERJNG - SCIENCE, INC. L I A E  5/25/93 
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ACNALELllsSlON8 ANNUAL AVPUaE 
a r l S s l o N s ~  M m  FkCTOR(LBSNNFT) 

174404381 Fh [ 22.2E-02 

FUW HOURLY UAX EM-NS 

kmLlALELll88K)Ns ANNUAL AVERWE 
FMOR (LBSNNCT) 

EQPTCODES* OVERMI. N W  HOURLY UAX BUS8K)NS 
-urn 

Eff?"d& r h  
MWAL mlgsKINS ANNUALAVERAaE 
F- (LWNCT) E M l 8 a o N S o  

T I  D2 gB/ 1 I.*I(-BI2 

EQPTCODELT OVERALL FUW HOURLY MAX EM18810NS 
W-lOlJrn 

[ g 1 3  
MWKmlSSlONS ANNUAL AVERME 

HOURLY MAX &IlssK)NS 

ANNUAL AMRAaE 
EMISSIONS (LBWYR) 

MA#/? ANTOINE ASSIOUN, ENGINEERING - SCIENCE, INC. 



ANNUAL AVeUaE 

EQPTCODES- OVERALL FUW HOURLY YAX EMlSSlmJ8 
geCONDARY WNlROLOR~)  ' PART (L8amoum 

TI 
ANNUAL AVEWE 
EMISSIONS (Lesmp 

WPTCODES' OVERALL ww HOURLY MAX EM188K)NS 

rhgeCOcC r h  rl 
EST KluMEU188K)NS ANNUAL AVDUQE 

EMISSIONS -9 

WPTCODES- OVERALL Fuw HOURLY MAX EUIssmNS Ebi"t8 rh g rl 
EST MXUALEU188K))(8 ANNUAL AVDUQE 

WlssloNS (Issmp 

WPTCODES' OVERAU N W  HOURLY YAX EMlssloN8 

m A L  EMISSIONS ANNUAL AVERAGE 
MEm FACTOR(IBS/UNTT) D-8lof48(LB8py~ 

11.4lEIOO 

HOURLY MAX WISSIONS 

MM2 ANTOINE ASSIOUN, ENGINEERING - SCIENCE. INC. LMTE 5/25/93 
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EMISSIONS 

E S T  EICTUALEWSSK)NS ANNUALAVWAaE 

YETH FAClOR(LBSIUNTC) E M l s s l o N s ~  

r b  F h  1 652E-05 

~ ~ T C O D E ~ '  0VEw.L WW HOURLY MAX EM1881DM 

chrjq===F& g TI 
EST kCTUALEMlSSlWS ANNUAL AVWAaE 

eLllssloNS(LBsm9 

EQPTCODES* OVERALL N W  mKlRLYMAXai1l=oNS rh-cz r h  r l  
EST kCTUALEM188K)NS ANNUAL AVDIkaE 
M E W  FAJCTOR(LBLYUNTC) .EMISSIONS (iSSIYFQ 

/i 6.3lE-05 

EUpTCODE8' OVERALL WW HOURLY MAX BUISSIONS 
SECONDARY CONTROLW(W) 

/ 4 /  
A C T U A S . ~  ANNUAL AWUQE 

M E m  FMOR(LBSIIINIT) EMls8lorJs(ceamp 

/i ( Z.SIE+W 

EQPTCOOES* OVERALL N W  HOURLY MAX EM188Kms 
ggX]NDARY CONTROL EFF (%) 

,,,R L h  i p ,  E .  r l  
ACTUAS. E1118BKHIS ANNUAL AVERAQE 

EM-(Lssmp 

HOURLY MAX EMISSONS 

NAME ANTOINE ASSIOUN, ENGINEERING - SCIENCE, INC. DATE 5/25/93 



WID -1 DIESEL FUEL u 
DATA 

FORM 

PRO 
- 

m m 1 0  EST ACTUKEU18810Nb 

'CONTROL EQPTCODEW OVERML W 
mwmY Io12hrh 

EMISSION 

YEAR 

W~TENTD EST ~ A L ~ ~ ~ ~ K I N S  
METH FACTOR (LBLYUNn) 
n c  I lc 

AIR TOXICS EMISSION DATA SYSTEM REVIEW AND UPDATE REPORT 
PROCE!S AND DATA 

EUCREKTD EST mALEU188K)NS 
MEnr FMTOR(LBSNNCT) 
n c  I c  

'COHeROL EaPTCOOES' OVDRAU FUW 

EYCrrPn10 EST WWAL BYISSlONS 
MEW F ~ R - ~ N I T )  

'CONTROL EOPT COOES* OMRAU W W  
PWUARV 

EMISSIONS 

ANNUAL AVaUQE 
EMlSSlONS (LBWUl 
I 1 

HOURLY MAX BUSSIONS 
(LBamouFp 

I 

ANNUAL AVERAGE 
sMlsaoNS(LssruA3 

I I 

HOURLY MAX W N 8  
(LBSMOUR) 

I 

ANNUAL AVWAOE 
EMlssloNS(LBWUl 

I I 

HOURLY MAX EUUS8K)NS 
(LBamouFp - 
ANNUAL AVERME 
E M t s 8 m N s o  ' 
HOURLY MAX EM188K)NS 
(LBsmoum ' 
ANNUAL AVERWE 
mlsslcms(LB81Yg 

I 1 
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EMISSION AIR TOXICS Eh4ESION DATA SYSTJBl REVIEW AND UPDATB REPORT FORM 

YEAR PROCESS AND DATA PRO 
SIDE B 

EMISSIONS DATA 

WlllENl ID EST Sill& EMISSK)NS ANNUAL AVERAGE 
-(Lssmp 

1 

'CONTROL EQPT WOES' OVERALL FUW 

ANNUAL AVBUaE 
E M ~ N s ( c u w m p  

1 

EIltrrPnID EST ACTUAL EMISSIONS 

'CONTROL EafTCODES' O M A A U  FUW HOURLY MAX Eu18WONS 
(CURUHOUR) 

1 1  
ANNUAL A W E  
EMlSSlONS(LBsIyFp , aUrrPCTID EST kCTUALEMl88K)NS 

*CONTROL MPT CODES' OVERALL FUW 
PRtMAUY SECONDARY CONTROL EFF (U) 

HOURLY UAX Eu18810NS 
(LBSMOUIP 

ANNUAL AVERAGE 

'CONmoL E Q ~ C O D M T  OVERAU RllU 
M A R Y  SECONDARY CONTROL EFF (U) 

HOURLY IUX EMISSIONS 
m u m  

ANNW AVWAaE 

'CONTROL K1PTCODES' OVERAU FUW 
. PWUARY SECONDARY CONTROL EFF (W) 

HOURLY MAX EMlmJONS 
(LesnrouIP 

i 
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COMPANY NAME INDUSTRIAL ASPHALT 

PLEASE COW THIS FORM AS MANY TIMES AS NEC-Y FOR YOUR FACILITY. 
PLEASE READ THE INSTRUCTIONS BEFORE COMPLETING T HIS FORM. 

P U E L & ~ O C g C ~ O N  

UNCONVEMOML FUELS & E E D S l m  

INDICATE WITH A CHECIQURK ANY UNCONVPmONAL FUELS OR FEEDSTOCKS U S Q  IN YOUR FACILITY AT THE D W E  10 
INDICATED ABOVE. DELICRBE BRlWLY THE NATURE OF SUCH NU OR FEEDSTOCK IN THE SPACE PROVIDED. 
ALSO SUMMARIZE THIS FEEDSOCK INMRMATION IN THE DATA FIELD, 'FUEL TYPUOTHER PROCESS INFOe ON CORE FORM PRO. 

MUNlCSPM WASE 

H O S P r r M W r n  

- HAZARDOUS WASTE 

- w m  OIL 

- wmsoLVPCT 

- AGRICULTURAL DEBRIS 

- nRES 

X m E R  (PLEASE SPECIW DIESEL FUEL - 
RE#)RT USE OF AUXlUARY FUEL WITH THESE FEEDSTOCKS IN ACCORDANCE WITH THE STATIONARY COMBUSTION REPORTlNQ 
INSTRUCTIONS FOR THIS FORM, M M B .  

FUEL & FEED!n'ocK ANALYSIS 
COMPLETE THIS PART FOR EACH FUEL AND FEEDSTOCK USED AT THE DEVICE ID INDICATED ABOVE FOR WHICH A FUEL 

ANALYSIS WAS PERFORMED. 

(IN WEKjHT % ): 
SULFUR p n q  

(IN PARTS-PER-MILLION BY WWHT 0 OR (WWG): 

CHRM*IMIQ0.5I PHOSPHORUS: 

1 "."I coPP€R 1 2 5 . 1 1  0 
RAMoNUalDEa 

BWNUlrv4).92 FLUORINE 1-1 EIl 
SELENIUM: a).25= 

EMWINE 1-1 LUD:V<(.~~ ZINC2 

T I  MANGANESE: 1-1 
MERCURY: p5-l 

REPORT Wls810NS IN SECTION 2 OF CORE WRM PRO - - 
NAME. ANTOINE ASSKXIN, ENGINEERING - SCIENCE, INC. C M Z  5/25/93 
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SUPPLEMENTAL PROCESS P- FORM 

INDUSTRIAL ASPHALT 

PLEASE COPY THIS FORM AS AMNY TlMES AS NECESSARY FOR YOUR FACILITY. 
PLEASE READ THE INSTRUCTIONS BVORE C O M M N B  THIS FORM. 

A U  AFFETED F-USE THIS FORM TO REPORT SUBSTANCES LISTED 
IN AFPBNDIX A-11 WHICH ARB USED. PRODUCED, OR CYl'HERWlSB PRBSENT. 

FAcUllES S m  TO SKZION 93303:- USE THlS FORM TO REPORT SUBSTAN 
WHKm ARE BELOW THE APPLICABLE DEGREE OF ACCURACY. 

FMXJlTES SUBJECX TO SBCllON 933fB(C):ALSO USE THlS FORM TO REPORT SUBSTANCES IN APPENDIX A-I 
WHlCH ARE USED, PRoDuCBD' OR  WISE PRESENT. 

FOR EACH LISTED SUBSTANCE R W R T E U  WITH THIS FORM. PLEASE INDICATE PIN) WHmER IT IS USED, PRODUCED OR OTHERWISE 
PRESENT WITHIN YOUR FACILTIY. 

'USED' REFERS TO SUBSTANCES WHICH ARE INQREDIENTS IN ANY ACTMM OR PROCESS AT YOUR FACILITY. 
'PROOUCED' REFERS TO 8UBSTANCES WHICH ARE THE RESULT OF ANY ACTiVlM OR PROCESS TMNG PUCE IN YOUR FACIUTY. 
'OTHERWISE PRES€NTe REFERS TO SUBSTANCES PRESENT IN ANY OTHER WAY IN AN ACTIVITY OR PROCESS. SUCH AS BY-PROWCTS OR 
REACTION INTERMEDIATES WHICH APPEAR TEMPORARlLY DURING PROCESSING. PLEASE SPECIFY THE NATURE OF THE PRESENCE OF THE 
SUBSTANCE. 
LIsTB)slJBSTMlCE o7M3wSE 
aamEmD USlED - mE9Ew @==v 
133221 4 ( y  ) ( ( ) STORAGE BUNKERS AND DRYER. 

( ( ( 
108883 ( 1 ( y )  ( ) DRYER. 

( 1 ( ( 1 
1210 ( 1 ( y )  ( ) DRYER. 

( 1 ( 1 ( 1 
11 65 ( ( y )  ( ) DRYER. 

( ) ( ( 
( ( ( 
( ( ( 1 
( 1 ( ) ( 1 
( ) ( ( 1 
( ( 1 ( 
( ( ( 
( ( ( 1 
( ( ( 
( ( ( 
( ) ( 1 ( 
( 1 ( 1 ( 
( ( ( 1 
( ( ( 1 
( ( ( 
( ( 1 ( 1 

1 
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DOCUMENTATION SUPPORTING EMISSION 
CALCULATIONS 



SANGER ASPHALT PLANT 1 SJVUAPCD-FRESNO 

Control Equipment: Wet Suppression 
Estimation Method: Emission Factor 
Gnll Subst Quantd: Particulate 

Yearly Emis Est Equatn: [(Fl *Da)+(F2*Di)]*(l -CE)*A*Mr 
Hourly Emis Est Equatn: F1 *(I-CE)*A*Mr/24 

- Parameter Symbols/Names Values ---- -------U_ -PI- -------- 
Da = Total Yearly Active Days 
Di = Total Yearly Inactive Days 
A = Number of Acres 
F1 = Storage Bunker Emis. Factor for Active Days 
F2 = Storage Bunker Emis. Factor for lnactive Days 
CE = Control Eff 
Mr = Speciation Factor 

238 dayslyr 
in dayslyr 
0.2 Acres 
6.3 lbdacrdday 
1.7 Ibs/acre/day 
90% 

(see below) Ibs/lb 
-sras==3lp==a1ppp=====a-- PI-=-=- 

Emittent Speciation Emission Annual Avg Hourly Max 
Species Name Factor Factor Emissions Emissions 

and CAS # (Ibstlb) (Ibslacrelyr) (Ibsf ~ r )  (Ibdhr) ----- ---IN- ---- ---- 
Crystalline Silica 1 175 98< 2.31 E-01 3.95E+01 7.91 E+OO 1.21 E-03 
Asbestos 1 33221 4 98< 3.66E-06 6.28E-04 1.26E-04 1.92E-08 



SANGER ASPHALT PLANT I SJVUAPCD-FRESNO 

rvryruryryryryryNryryryryryry r y r y r y r y r y w r y  r y m r y r y r y m w r y  r y m n d r y m r y r y  ryryryryryry- 

Control Equipment: Cyclone + Baghouse 
Estimation Method: Source Test 

Yearly Emis Est Equatn: P* Efi 
Hourly Emis Est Equatn: M*Efi 

u-U IL ~p- =.ems-- -- 
Parameter Symbols/Names Values - --- -------- ------- -- ---- 
P = Sanger Yrly Asphatt Prod. Rate 2.1 0Ei05 tonstyr 
M = Sanger Max Hrly Production Rate 225 tonslhr 
Efi =Pala Actual Tested Emission Factor (see below) lbslton 

a=%P=a=s- ~ 3 1 ~ 1 ~ 1 1 3 1 = -  P- 1131PI-W 

Emittent Emission Annual Avg Hourly Max 
Species Name Factor Emissions Emissions 

and CAS # (Ibdton) (Ibd~r) (Ibslhr) - ------ ----- - -.- -- - - 
Heavy Metals: 

Arsenic 7440382 6.6OE-08 1.39E-02 1.48E-05 
Beryllium 74404 1 7 9% 7 . 5 0 6 4  1.58E-02 1.69E-05 
Cadmium 7440439 98< 1.20E-07 2.52E-02 2.70E-05 
Chromium (total) 7440473 5.20E-07 1.09E-01 1.1 7E-04 
Chromium (hex.) 18540299 8.60E-08 1.81 E-02 1.93E-05 
Copper 7440508 1.10E-06 2.31 E-01 2.47E-04 
Lead 7439921 2.30E-06 4.84E-01 5.1 7E-04 
Manganese7439965 9.20E-07 1.93E-01 2.07E-04 
Mercury 7439976 3.60E-07 7.57E-02 8.1 0E-05 
Nickel 7440020 5.40E-07 1 .14E-01 1.21 E-04 
Selenium 7782492 8.90E-07 1.87E-01 2.00E-04 
Zlnc 7440666 6.70E-06 1.41 E+00 1.51 E-03 
Cadmium (Audit) 7440439 1.90E-07 4.00E-02 4.28E-05 

PAHs: 
Total 1150 
Benzfalanthracene 56553 
Benzo(b1fluranthene 205992 
Benzo[kjfluoranthene 207089 
Benzo[a]pyrene 50328 
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Dibenm[a,h]anth. 53703 99< 9.50E-11 2.00E-05 2.1 4E-08 
Indendl ,2,3,-cd)pyrene 193395 3.00E-10 6.31 € 4 5  6.75E-08 
Naphthalene 91 203 1.1 0E-05 2.31 E+OO 2.47E-03 

Formaldehyde 50000 
Benzene 71 432 

ryryryryryryryryryryryryryryry ryryryryryryry ryryryryryryryry ryryryryryryry ryryryrymmry 

ryaJmryryrymryryryNryryryry ryryryryryryw ryryryryryryryry ryryryryryryry wryryryryryry 

Estimation Method: Emission Factor 
Yearly Emis Est Equatn: P"EFi 
Hourly Emis Est Equam: M'ER 

Emission Factor: EFi = EFv*FIP - UP=- aSa-= =DIIIU- -m p 

Parameter SymboldNames Values - --- --- - - 
F = Yearly Diesel Fuel Burned 340.2 1000 gaUyr 
EFv = Ventura County Emission Factors (see below) bs/1000 gal 
-------------------------------- ---- --- 

Emittent Ventura Co. Emission Annual Avg Hourly Max 
Species Name Emis. Factor Factor Emissions Emissions 

and CAS # (lbd1000 gla) (Ibdton) (Ibd~r) (Ibdhr) -- -- 
Toluene 108883 4.40E-03 7.1 2E-06 1.50E+00 1.60E-03 
Xylenes 121 0 1.60E-03 2.59E-06 5.44E-01 5.82E-04 
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r y  ryryryryryryry ryryryryryryryn, ryryryryryn,ry ryryNryrynJry 

Estimation Method: Fuel Analysis 
Yearly Emis Est Equatn: k* F*C 
Hourly Emis Est Equam: K* Fm C 

Max. Hrly Fuel Usage: Fm = F'MIP 
Emission Factor: Ef = (Yearly EmissionsYP 
P --3L -113mII -I=- =-U 

Parameter SymbolslNarnes Vatues 
UI_---- - 

k = Weight of Diesel Fuel 7.05 IWgal 
F = Yearly Diesel Fuel Burned 340200 gaVyr 
Fm = Max. Hourly Diesel Fuel Burned 363.9782977 gaUhr 
C = Concentration in fuel (see below) % (wt.) 
Ef = (Yearly Emissions)/P = Emission Factor 
--P-=mMIU PPP13PIIPI -.I:==- -- 

Emittent Concentratn Emission Annual Avg Hourly Max 
Species Name in Fuel Factor Emissions Emissions 

and CAS # (Ibslton) (Ibd~r) (Ibslhr) --- ---- - --- - 
Chlorine 7782505 6.00E-04 6.84E-03 1.44E+03 1.54E+00 

ryryryryryryry ryryryryryryryry ryryryryryryry ryryryryryryry 

Estimation Method: Emission Factor + Analysis of Fugitive Dust Sample 
Yearly Emis Est Equatn: P* Ef *Sfi 
Hourly Emis Est Equatn: M* EfnSfi ---- Pnt3eP1-PP P=PP=PI===== --=.= 

Parameter SymboJdNames Values -- - -------- --- --- 
Ef- Particulate Emission Factor* 0.0506 lbslton 
Sfi - Speciation Factor (see below) ppm 
* Sanger particulate compliance test result performed in July, 1987 and EPA AP-42 
App. C2-10, 10186 
-=-.D-=--- =====PWIDII mr-P .I-- 

Emittent Speciation Emission Annual Avg Hourly Max 
Species Name Factor Factor Emissions Emissions 

and CAS # (Ibdlb) (lbs/ton) (Ibsl~r) (Ibslhr) --- -I_---- --I__- I- 

Crystalline Silica 1 175 98< 2.31 E-01 1.17E-02 2.45E+03 2.62E+00 
Asbestos 133221 4 98c 3.66E-06 1.85E-07 3.89E-02 4.17E-05 
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I- ~====P=II= ==-=====-a -1- --I= 
Estimation Method: Emission Factor + Analysis of Fugitive Dust Sample 

Yearly Emis Est Equam: P*Ef*Sf 
Hourly Emis Est Equatn: M * Ef Sf 

-11 31PIIITz319PI -PP -=a=-= - 
Parameter SymbolslNarnes Values ---------- ----_U_- --- - 
Ef- Particulate Emission Factor * 0.0506 Ibs/ton 
Sf = Speciation Factor , (see below) Curillb 

Sanger particulate compliance test result performed in July, 1987 and EPA AP-42 
App. C2-10,10186 

P.L31111UI1=311P*P=PP= ---UI - 
Species Name Factor Factor Emissions Emissions 

and CAS # (Curillb) (Curilton) (Curilyr) (Curi/hr) --- ------ -- 
Radionuclides 1 165 3.1 8E-08 1.61 E-09 3.38E-04 3.62E-07 
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********************a*** * * * * * * a * * * *  * * * * * * * * * * * * *  ********a** *.*******a* 

SUMMARY OF PLANT EMISSIONS: 

Crystalline Silica 
Asbestos 
Arsenic 
Beryllium 
Cadmium 
Chromium (total) 
Chromium (hexavalent) 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Zinc 

PAHs: 
Total 
Benz(a1anthracene 
Benzo[b]fluranthene 
Benzo[k]fluoranthene 
Benzo[a]pyrene 
Dibenzo[a,h]anthracene 
Indeno[l,2,3,-apyrene 
Naphthalene 

Formaldehyde 100 5.05E+01 5.40E-02 
Benzene 10 1.03E+02 1.10E-01 
Toluene 1 00 1.5OE+OO 1.60E-03 
Xylene 100 5.44E-01 5.82E-04 
Chlorine 10 1.44E43 1.54E+00 
Radionuclides 100 3.38E-04 3.62E-07 ......................................................................................................................................... .............................................. ........................................................................................... 
SANGER-SS. WK1 
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REPORT OF AIR POI,LTJTION SOURCE TESTING 
FOR CALIFORNIA AB2588 

AT CALMAT (INDUSTRIAL ASPHALT CORPORATION) 
PALA INDIAN RESERVATION, PALA, CA 

INTRODUCTION 
- On January 23-25, and 28-29, 199 1 Engineering-Science, (ES) Irwindale, CA, 

conducted air pollution source testing on an asphalt batch plant operated by Industrial 
- Asphalt at Pala, California. The source tested was the rotary dryer baghouse exhaust 

stack. The unit is operated under Permit to Operate, No. 000117, granted by the San 

- Diego Air Pollution Control District (SDAPCD). 
Testing was conducted to determine the emission rates of trace metal elements 

(arsenic, beryllium, cadmium, hexavalent and total chromium, copper, mercury, 
- 

manganese, nickel, lead, selenium, and zinc), poly-aromatic hydrocarbons (PAH's), 
formaldehyde (R-CHO), and organic analysis (Benzene). The audit trace element that 

A was assigned for the AB2588 testing was cadmium (Cd). Hexavalent and total 

3 chromium were tested sqmate from the trace element wet impingement system. And 
- 2 as a requirement by the SDAPCD, Continuous Emission Monitoring (CEM) analyzers 

were used to measure the emission rates of nitrogen oxides (NOx), sulfur dioxide 

- (SOZ), and ozone (03) during the PAH kting. 
Due to limited plant process production, the testing for trace elements, 

cadmium, hexavalent/total chromium, and PAH's required three test runs of at least 
three hours in duration. Oxygen and carbon dioxide were measured using Orsat 
Method (1123-24/91) and CEM (1/25 and 28-29/9 1). All emissions testing for the 
f id i ty  were conducted at the baghouse stack outlet. The documentation of the plant 
operating conditions was performed by Dennis Bautista of ES. 

The testing was coordinated by Mr. Dwight Beavers and Paul Mason of 
Industrial Asphalt. The testing was observed by Mr. Bob Yelonoski of SDAPCD. The 
ES testing team was comprised of Messrs. Dennis Bautista (team leader), Dwight J. 
Wieman (continuous emission monitoring), Micheal Edwards, Anthony King, Danny 
Kremer, and Nicky Nielsen 

PROCESS DESCRIPTION 

3 Industrial Asphalt, a division of CALMAT operates a Hot Mix Asphalt Batch 
Plant at the Pala Indian Reservation in Pala, California. 



Aggregate supplied by the CALMAT quarry located adjacent to the plant is 
carried via belt conveyor to the batch plant. To remove moisture, it is heated and dried 
in a diesel oil fired rotary dryer. This hot aggregate is then mixed with hot liquid 

asphalt to form a "batch". This "batch" is either dropped into waiting trucks or stored 
in silos. The plant can produce a maximum of 225 tons per hour, but normal operating 
rates are about 200 tons per hour. Figure 1 is a representation of the facilities process 

diagram- 

TESTING PROGRAM 
The testing was conducted in accordance with San Diego Air Pollution Control 

District (SDAPCD), Environmental Protection Agency (EPA), and California Air 
Resoura Board (CARB) test methods and are described in the following pages. The 
purpose of the testing program was to determine compliance as specified in the 
Wbmh Assembly Bill 2588. 

TEST ~ O D O L O G Y  
ON AND NU- OF T R A W S E  
EPA Method 1 was used to detcnnke the number and location of the traverse 

points. A 24 point traverse sampling was selected, utilizing two ports. 
A cyclonic flow check was conducted at each traverse point. An S-type pitot 

tube amnected to an inclined oil manometer was used for the determination. The pitot 
tube was positioned so the planes of the face openings were perpendicular to the stack 

Ow cross-sectional plane. This was referred to as the 0 reference position, the 
manometer should read zero to indicate no cyclonic flow. If the manometer did not 
read zero the pitot tube is rotated until a zero reading is obtained. The angle of rotation 
was measured to the nearest degree. 

EPA Methad 2 was used to determine the velocity of the stack gas and stack gas 
ternperatme at the time of the testing. An S-type pitot tube connected to an inclined oil 
manometer and a K-type (chomel-alumel) thermocouple connected to a temperature 
read out device were used to traverse the 24 sampling points. The nozzle size required 
to achieve isokinetic sampling rates was calculated fiom these measurements. 





j- S T A C R C U L A R  WEIGHT. 
The carbon dioxide (COy) and oxygen (Ot) concentrations in the stack gas were 

- determined from integrated bag samples collected in Tedlar bags and analyzed by Orsat 

in accordance with EPA Method 3 during January 23 and 24, 1991 testing. In addition 

- to the Orsat Method, continuous emissions analyzers were also used in determining the 
concentrations of C02 and 0 2  during January 25,28 and 29, 199 1 testing. 

d 

The moisture content of the stack gas was determined in conjunction with the 
sampling trains that were used during the AB2588 testing. The moisture was 
determined gravimetrically by the weight gain in each impinger in accordance with 
EPA Method 4. - 

Trace elements that were analyzed included the determinations of As, Be, Cd, 
Cu, Hg, Mn, Ni, Pb, Sc, and 2x1. 

In the ddmmmbm . . of these trace elements, a sampling train configured in 
accordance with CARB Method 436 was used. The sample train was comprised of a 
heated quark nozzldprobe and a heated fiberglass filter connected via Teflon tubing to 
a wet impingement train followed by a vacuum pump and dry gas meter. The filter 
temperame was maintained at 248 +I- 25 9. The wet impingement train .consisted of 
five Greenburg-Smith type impingers connected in series. The first and second 
impingers contained nitric acid (HNe) in a hydrogen peroxide (Hz@) solution. The 
third impingcr was an empty modified Greenberg-Smith. The fourth impinger 
contained an acidified potassium permanganate (KM.04) solution. The fifth impinger 
contained approximately 400 grams of indicating silica gel. This train was operated for 
a period of 3 hours during each run and samples were collected using isokinetic 
sampling techniques. A schematic sampling system is presented in Figure 2. Sampling 
train components were recovered in separate H N q  and KMn04 fractions and were 
analyzed by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). 

- 
m V A L E N T  AND TOTAL C H R O W  

Three samples were collected isokinetically with a sampling train configured in 
accordance with CARB Method 425. The sample train was comprised of a heated 

- quartz nozzldprobe and a heated teflon filter connected via Teflon tubing to a wet 
I 

impingement train followed by a vacuum pump and dry gas meter. The filter 



FIGURE 2 



T temperature was maintained at 248 +I- 25 OF. The wet impingement train consisted of 

four Greenburg-Smith type impingers connected in series. The first and second 

- impingers contained 0.1N of NaOH solution. The third impinger was an empty 

modified Greenberg-Smith. The fourth impinger contained approximately 400 grams 

- of indicating silica gel. This train was operated for a period of 3 hours for each test 
runs. A schematic diagram of the sampling system is presented in Figure 3. After the . 
testing, the samples were analyzed for hexavalent chromium by EPA 7196/IC and for 

- total chromium by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). 

c 
When using CARB Method 436 (Determination of Trace Elements), CARB 

assigns a metal that serves as a quality control check for the trace element sampling 
method. The audit metal that was assigned for the A82588 testing was cadmium. 

The audit samples for determining cadmium was collected isokinetically using 
sampling procedures as specified in CARB 424. The sample train was comprised of a 
heated quartz nozzle/probe and a heated teflon filter connected via Teflon tubing to a 
wet impingement train followed by a vacuum pump and dry gas meter. The filter 
temperame was maintained at 248 +/- 25 9. The wet impingement train consisted of 
four Grcenburg Smith type impingers connected in series. The first and second 
impingers contained 0.1N HNQ solution. The third impinger was an empty modified 
Greenberg-Smith. The fourth impinger contained approximately 400 grams of 
indicating silica gel. This train was operated for a period of 3 hours during each. A 

schematic sampling system is presented in Figure 4. After the testing, the samples 
were analyzed for cadmium by Inductively Coupled Argon Plasma-Mass Spectrometry 
@CAP-MS). 

POLY-AROMATIC HYDROCARBONS 

A modified EPA Reference Method 5 sampling train operated in accordance 
with CAM3 Method 429 was used for the determination of poly-aromatic hydrocarbons 
(PAH' s). 

The train design was based on an EPA validated emission collection system with 

- the addition of an adsorbent cartridge of XAD-2 resin to collect vaporous emissions for 
semi-volatile organics. This train was operated for a period of 3 hours during each run 
and samples were collected using isokinetic sampling techniques. The train recovery - 

j was modified from Method 5 procedures to include sample washes of methanol, 
hexane, and methylene chloride. 



I SAMPLING TRAIN FOR CHROMIUM 

1 

1. TEMPERAM SENSOR 
2. NOZZLE 
3. QUARn PROBE 
4. S - W E  PITOT TUBE 
5. STACK WALL 
6. TEMPUUTURE 
7. INCUNEO MANOMETER 
8.0.1 N OF NaOH 

9. EMPM IMPUWUI 
10. IMPINGER wml SlUCA GEL 
1 1. flLTER HEATER 
12. FtLTER HOUKR 
13. SEALED lEAK FREE PUMP 
14. FILTER FOR PUMP 
15.COARSE- 
16. VACUUM O W E  
17. FINE ADJUSTMENT 

18. DRV GAS METER 
19.ORKK;E. 
20._pJcmED MANO- 
21. FILTER TEMPERATURE 

THERMOCOUPLE 
22. lMPINGER TEMPERATURE 

THERMOCOUPtE 
23. VACUUM UNE 
24. ICE BAM 



A quartz nozzle and sampling probe liner were used. Vapor phase organics 
were collected by the adsorbent trap containing a precleaned cartridge of XAD-2 Resin. 
This glass trap was located in the sample line downstream of a heated filter holder and 
upstream of the first impinger. The module housing the trap was jacketed, with cold 
water cirmlving to maintain an outlet temperature below 60 9. Aluminum foil 
wrapping of the XAD-2 cartridge eliminated any possible sample reactions caused by 
ultraviolet light. A glass Hempal-type condenser was located between the heated 
f ibcqhs filter (maintained at 248 +I- 25 ?F) and the XAP2 cartridge to ensure that 

cool stack g a ~  was entering; the adsorbent trap. The wet impingement train consisted of 
four Grcenburg Smith type impingers connected in series. The first and second 
impineaj were each charged with 100 ml of deionized water, the third impinger was 
empty, and the fourth impinger contained approximately 400 grams of indicating silica 

gel. A schematic sampling system is presented in Figure 5. 
AU solvents used for preparing the sampling train for testing and field sample 

rccovq were stored in glass bottles and of spectrographic grade. All train 
components were free of all potential interfering materials, especially silicone grease. 

The probe, sample line wash, and glass condenser were rinsed with methanol, 
hexane, and methylene chloride during each rinse. All probe, Nter, connecting tubing, 
and impinger washings were collected in precleaned glass containers. The sample train 
was sqwrattd into front and back halves. The resin cartridges were precleaned by the 
Alta Analytid Laboratory Inc. in El Dorado Hills, California two weeks prior to the 
field testing. Field and sample blanks were collected during the testing program. 

Three composite samples from each sampling run were submitted to the 
laboratory for analysis. A composite sample of the "front half" was comprised of the 
n o z z W m  wash, filter wash, and filter. The "back half" composite sample was 
comprised of the filter back half wash, condenser wash, flexible line wash and XAD-2 
cartridge. Another composite consisted of the impinger contents and associated 
washes. The samples were sealed, labelled and shipped with Chain of Custody forms 
to Alta Analytical Laboratory Inc. The PAH's were analyzed by gas chromatography 
mass spec l rom (GCIMS) in accordance with EPA Method 8270. 

The polynuclear-aromatic hydn>carbons (PAH's) included the following 
compounds: 

PAH's 
Naphthalene 
Acenaphthy lene 
Acenaphthene 



WET IMPINGEMENT SAMPLING TRAIN 
FOR PAH 

1. SAMPLE PROBE 
2 FILTER 
3. HEATED BOX 
4. CONDENSER 
5. XAD RESIN CARTRIDGE 
6. RECIRCULATION PUMP 
7. EM W IMPINGER 

8. H20 IMPINOER 
9. H20 IMPINGER 
10. EMPTY IMPlNGER 
1 1.lMPlNGE.R WITH SlUCA GEL 
12 IMPlNGER MERMOMmR 
13. CHECK VALVE 
14. IMPINGER ICE BATH 

FIGURE 5 

15. PUMP FILTER 
16. COARSE ADJUSTMENT VALVE 
17. VACUUM WAGE 
18. FINE ADJUSTMENT 
19. DRY GAS M I X R  
20. INCLINED MANOMETER 
21. ORlFlCE 
22. STACK WALL . 



Fluorene 
Phenathrene 
Anthracene 
Fluoranthane 
Pyrene 
Chry=e 
Benz(a)anthracene 
Benzo@)fluoran thene 
Eam(k)fluoranthene 
Benzo(a)py = 
Be-, h ,i) perylene 
Dibenzo(a, h)anthracene 
Indeno[l,2,3-cd]pyrene 

Thc samples that were submitted to the laboratory included a sample train blank 

which was colIected on site. A sampling train was prepared as if it were to be used on 
the stack, but without being used, the train was washed with the appropriate solvents 
which were colIected in the respective containers. 

Farmaldehyde samples were collected in accordance with CARB Method 430. 
Three runs each 2 hours in duration were conducted at the baghouse stack. 

The sampling train consisted of a Teflon lined probe connected to three midget 
impingem in series. The first two impingers contained 1OmIs of 2,4dinitrophenyl- 
hydrazine (DNPH) and the third impinger was empty. A preweighed selica gel 
cartridge was attached between the third impinger and the pump to prevent moisture 
entering the pump and for use in determining the moisture content of the stack exhaust 
gas. Analysis of the samples were conducted with a high performance liquid 
chromatograph which is a modified CARB 430 method. 

Benzene samples were collected in accordance with CARB Method 410A. 
Thrce integmted sampleswere collected over one hour periods into evacuated (30 "Hg) 
summa amisten. The analysis were performed using a capillary gas chromatograph - (GC) along with a Tekmar model 5010 desorber to concentrate the sample. The 
presence of benzene was detected by a flame ionization detector (FID). 

L 

+ 
Diesel fuel samples were collected in SOOml glass bottles and were analyzed for 

. -. 
1 trace elements, total sulfur, and total chloride. 
1' 



Samples were collected through a stainless steel probe inserted into the stack 
through sample ports provided. Sample gas was passed through a sample conditioning 
and delivery system comprised of an insulated, heated, 0.25" OD Teflon sample Line, 
condawer (for moisture removal), Balston filter (for particulate removal), and a pump, 
all located on the testing platform on the stack. A Teflon tube, 0.375' OD was used to 
deliver sample from the platform down to the testing van where a manifold system was 
used for sample distribution to the continuous anal-. A schematic of the 
continuous emissions sampling and monitoring system is presented in 6. 

The gaseous parameters monitored through the use of the continuous monitors 
were NOx, SOX, CQ, and 02. The instruments were calibrated and operated in 
acumbce with CARB Method 100. There is no established method for doing source 
testing for ozone (03). 

Between each run, the monitoring system was checked for zero and span drift 
by introducing zero and calibration gas. If the analyzer drift was greater than 10% of 
the span value, or if the zero drift was p t e r  than 3% of the chart, the run was 
repeated. At the wnclusion of each test, a sampling bias check was conducted by 
routing the NO% calibration gas through the entire sample delivery system using a three 
way valve installed on the probe. The sample delivery system was I d  checked at the 
beginning and conclusion of each test. 

The analyzers were each calibrated with three concentrations of span gas plus 
zero gas. At least one of the calibration gases for each parameter (i.e. NOx, SOX, 
C@, and 02) was a currently certified EPA Protocol 1 gas. 

for NOx. SOX. Q@&w 
The instruments used for the continuous emissions monitoring for NOx, SOX, 

C@, and 02 were operated in accordance with CARB Method 1-100. 

Nitrogen oxides was monitored using a Monitor Labs, Model 8040 
Chemiluminescent Analyzer. The analyzer was multipoint calibrated before and after 
the test runs. The following criteria was applied to instrument operation: 

Zero drift 
Span drift 
Response time 
Sample residence time 
NOx to NO conversion 

< 2% of full scale 
< 2 % of span value 
< 2 minutes 
< 2 minutes 



FIGURE 6 

CONTlNUOUS EMISSIONS ANALYZER SAMPLING EQUIPMENT 
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efficiency 
Instrument full scale 

> 95% 
0 - 250 ppm 

Sulhrr dioxide was determined using a Western Research Model 721 AD. The 
analyzer was multipoint calibrated before after each test run. The following criteria 

d 

applied to instrument operation: 

Zero drift c 3% of full scale 
Span drift < 2% of span value 
Response time < 2 minutes 
Sample residence time < 2 minutes 
Instrument full scale 0 - 100 ppm 

Omnre was monitored with a Dadbi, Model 1003 instrument. The instrument 
was operated on a 0 to 1 ppm scale. 

Carbon dioxide was measured with an Infrared Industries Model 732 Non- 
D h p d v e  analyzer. Operating conditions were as follows: 

Zero drift 
Span drift 
Response time 
Sample residence time 
Instrument full scale 

c 3% of full scale 
< 2% of span value 
< 2 minutes 
< 2 minutes 
20 % 

Oxygen was continuously mrded using an MSA Model 4000 analyzer 
employing a micro-fuel cell detector. The analyzer was calibrated before and after the 
test runs. The following criteria covered instrument operation: 

Zm drift < 2% of chart 
Span drift < 2% of full scale 
Response time < 60 seconds 
Instrument Full Scale 25 % 
- -- 

QUALITY ASSURANCE 
The Quality Assurance procedures that were employed for this project were 

based on the guidelines published by the EPA in "Quality Assurance Handboob for 
Air Pollution Measurement Systems", Volume In, EPA-60014-7'7-0276. 

G OUALITY ASSURANCE 
Prior to and at the conclusion of field sampling, each meter box dry gas meter 

and orifice was calibrated against a wet test meter.. The results of orifice calibration 
were expressed as the delta H@ at various pressure drops (in inches of water) to 



achieve 0.75 CFM, as specified in EPA publication APTD-0576. The dry gas meter 
accuracy was expressed as gamma (Y) and was determined as the ratio betwem the 
meter box dry gas meter and the wet test meter. 

Exhaust gas, filter, meter and impingm temperatures were monitored using a 
type-K thermocouple connected to an Omega Model 601 digital readout. 

Exhaust gas velocity was determined for establishing isokinetic sampling rates 
and volumetric flow using an S-type pitot tube attached to the probe as specified in 
EPA Method 2. 

At the conclusion of each test run the sampling train was leak checked at a 
vacuum equal to or greater than the highest vacuum observed during the test runs. 
Each sampling train was considered leak free since the leak rate was less than 0.02 
CFM. 

At the beginning of the field testing program, a probe wash and flexible line 
wash ume obtained and identified as field blanks. The probe wash technique, all 
sampling and recovery reagents, sample containers and sample handling used for the 
test runs were identical to those used to obtain the field blanks. 

ORATORY OUAJ .TTY ASSURANCE 
All reagents for charging the sample train and sample recovery were ACS 

reagent grade materials. ES participates in the EPA inter-laboratory quality assurance 

program- 

.ITY ASSURANCE FOR CONTINUOUS EMTSSTONS MONITORS 

The analyzers employed for the continuous monitoring of NO,, S02, 03, Cq;! and 02 
wese CaHomia Air ~esoukes Board and EPA approved instruments. The instruments 
were calibrated at the beginning and conclusion of each day of testing. The zero and 
calibration gases were prepared by Scott Specialty Gases, San Bemardino, California, 
and MG Industries, Garden Grove, California. - 

A specific Chain-of-Custody procedure was used for this project. The elements 
of this plan include: 

o Train component identification 
o Sample identification 
o Sample labels 



o Documen tation 
o Chain of custody forms 
The sequence of activities concerned with sample custody together with 

identification and tracking procedures are described below: 

1. Sample train preparexi by the laboratory including 
filter holdas, impingem, and other sampling 
equipment identified by tags and codes. 

2. Sample train issued to test team and master log 
filled out. Sample I.D. number stickers issued 
according to test identification code. 

3. Train returned to recovery area when a valid 
sample is obtained. Sample train accompanied by 
all field data sheets. 

4 Recovery team moved samples using appropriate 
containers, affixed sample I.D. labels to sample 
containers, to master log, to field data sheet, 
and to train recovery sheet. 

5. All samples returned to ES Pasadena laboratory 

with Chain-of-Custody form. 

6. Samples transferred or shipped to appropriate 
laboratory with Chain-of-Custody form. 

7. Samples examined at each transfer point for 
integrity (broken containers, loss in liquid, or 
seal integrity). 

Upon completing the required analysis, the analyst returned the Chain-of- 
Custody form along with results to ES. All samples were accounted for by the ES 
laboratory supervisor and the project manager. Each laboratory identified samples in 

its own laboratory notebooks by the ES I.D. number as well as any internal 



7 identification. Notebobks are retained by each laboratory according to usual laboratory 
- practices. 

-, 

RESULTS 
The results of the AB2588 testing are presented in Tables 1 through 23. The 

L 

average of all the rotation angles for cyclonic flow check were 4 . 0 ~ .  Additional 
supporting data are found in the appendix. 



Table 1 

Summary of Exhaust Gas Flow Data 
During The Trace Element Testing 

Baghouse Exhaust Stack 
. Pala Asphalt Plant 

Pala, California 

January 23-25,1991 

Results 

Parameter Run 1 Run 2 Run 3 Average 

Date 

Time (hours) 

Stack Temp. (OF) 
Moisture (%) 

oxygen (%I 
Carbon Dioxide (%) 
Molecular Wt. (dry) 
Molecular Wt. (wet) 
Velocity (fps) 
Flow 

ACFM 
DSCFM 



Table 2 

Summary of Exhaust Gas Flow Data 
During The Audit Cadmium Testin 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 2335,1991 
.-.- 

Results 
Run 1 Run 2 Run 3 Average Parameter - 

Date 

- Time (hours) 

+ Stack Temp. (OF) 
Moisture (%) 

oxygen (%I 
Carbon Dioxide (%) 

2 Molecular Wt. (dq) 
d 

Molecular Wt. (wet) 
Velocity (fps) - 
Flow 

ACFM 
- DSCFM 



Table 3 

Summary of Exhaust Gas Flow Data 
During The Hexavalent and Total Chromium Testing 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 25,28 and 29,1991 

Results 

Parameter Run 1 Run 2 * Run 3 Average 

Date 
Time (hours) 

Stack Temp. (OF) 
Moisture (%) 

Oxygen (%) 
Carbon Dioxide (%) 
Molecular Wt. (dry) 
Molecular Wt. (wet) 
Velocity (fps) 
Flow 

ACFM 
DSCFM 



Table 4 

Summay of Exhaust Gas Flow Data 
During The Poly-Aromatic Hydrocarbon Testing 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 25,28 and 29,1991 
- 

Results 
Run 1 Run 2 Run 3 Average Parameter - 

Date 1/25/91 1/28/91 1/29/91 
0947-1335 0900-1215 0740-1055 Time (hours) 

Stack Temp. (OF) 
Moisture (%) 

oxygen (%I 
Carbon Dioxide (%) 
Molecular Wt. (dry) 
Molecular Wt. (wet) 
Velocity (fps) 
Flow 

'-. A m  

DSCFM 



7 Table 5 
J 

Summary of Exhaust Gas Flow Data 
- During The Formaldehyde Testing 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 23 and 24,199 1 
- 

Results 
Parameter Run 1 Run 2 Run 3 Average - 

Date 
- Time (hours) 

Stack Temp. (OF) 
- Moisture (%) 

oxygen (%) 
- Carbon Dioxide (%) 

Molecular Wt. (dry) 
) Molecular Wt. (wet) - 

Velocity ( fps )  
Flow - ACFM 

DSCFM 



Table 6 

Summary of Trace Elements Emissioom Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 
Pala, California 

January 23-25,1991 

Parameter Results 

Run 1 . 2  3 .  Average 

Date 

Time (hours) 

Arsenic 
lblhr 
lblton 

Beryllium 
lb/hr 
lblton 

Cadmium 
lblhr 
lblton 

copper 
lblhr 
lblton 

Manganese 
lblhr 
lblton 

Mercury 
lblhr 
lblton 

Lead 
lblhr 
lb/ton 

Note: " < " SYMBOL IDENTIFIES THE NUMBER AS THE VALUE OF THE 
LABORATORY'S REPORTED MINIMUM DETECTION LEVEL (MDL) 
FOR THE LABORATORY ANALYTICAL METHOD. 

* Average was calculated using 112 MDL for one run. 
** * Average was calculated using 112cMDL for three runs. 



Table 6 (Continued) 

Summary of Trace Elements Emissions Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 
Pala, California 

January- 23-25,1991 

- Parameter 

Run 

Results 

2 3 Average 
- 

Date 112319 1 It2419 1 112419 1 
1/2519 1 

- Time (hours) 0837- 1200 0840-1152 1215-1445 
0736-0813 

Nickel 
/ 

lblhr 8.8~10'; 1.4x10-~ 6.9x10-~ 9.9x10-~ 
lb/ton 4.3~10' 7 .6~10 '~  4 .2~10 '~ 5 .4~10 '~  

Selenium 
lbthr 

- lblton 
Zinc 

lb/hr 
- lb/ton 

Note: " C " SYMBOL IDENTIFIES THE NUMBER AS THE VALUE OF THE 
- LABORATORY'S REPORTED MINIMUM DETECTION LEVEL (MDL) 

FOR THE LABORATORY ANALYTICAL METHOD. 

d 

** Average was calculated using 1/2 MDL for two runs. 



Table 7 

Summary of Audit Cadmium missions Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 23-25,1991 

- Parameter Results 

1 2 3 Average Run 
- 

Date 

- Time (hours) 

-d 

Cadmium 
24x10-; 4.0~1~; 3.8x10-; 3.4~103 
1.2~10' 22x10' 2.3~10' 1.9~10' 



Table 8 

Summary of Hexavalent and Total Chromium Emissions Data 
-- Baghouse Exhaust Stack 

Pala Asphalt Plant 
Pala, California 

January 25,28 and 29,1991 

- Parameter Results 

1 2 3 Average Run 
-- 

Date 
Time (hours) 

.- 
Hexavalent Chromium 

1.7~10': 1.6~10.58 
lb ton lbs/hr 1.2~10' 7.9~10' 

Total Chromium 
1.3xl0$ 6.6~10~; 62x10.; 8.6~10': 
8.9~10- 33x10' 3.3~10- 52x10' 



Table 9 

Summa y of Polynuclear Aromatic Hydrocarbons (PAH) Emissions Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 
- 

January 25,28 and 29,1991 

- Parameter Results 
Run 1 2 3 Average 

- Date 
T i e  (hours) 

Na hthalene 
$/hr 
lb/ton 

Acenaphtylene 
lb/hr 
Ib/ton 

Acenaphthene 
lb/hr 
lb/ton 

lb/ ton 
Phenanthrene 

lb/hr 
lb/ton 

Anthracene 
lb/hr 
lb/ton 

Fluoranthene 
lb/hr 
lb/ton 

Pyrene 
lb/hr 
lb/ton 

Chrysene . 
lb/hr 
lb/ton 

Benz a)Anthracene 
lb I hr 
lb/ton 



Table 9 '(continued) 

Summarry of Polynuclear Aromatic Hydrocarbons (PAH) Emissions Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 25,28 and 29,1991 

Parameter 
Run 

Results 
1 2 3 Average 

Date 112519 1 
Time (hours) 0947- 1335 

Bern@) fluoranthene 
lblhr 8 8.3~10-~~ 
lb/ ton 57x10' 

Benzo(k) fluoranthene 
lblhr 8 5.1x10-10 
lblton 3.5~10- 

Benzo(g , h, i)perylene 
lb/hr 7.4~10'~~ 8 
lblton 5.1~10- 

Dibenz(a, h)anthracene 
lblhr < 4.6~10'~~ 8 
lblton C3.2~10' 

Indeno[ 1,2,3-cdlpyrene 
Ib/hr 4.3~10-~~ 8 
lblton 2.9~10- 

Note: " < " SYMBOL IDENTlFIES THE NUMBER AS THE VALUE OF THE 
LABORATORY'S REPORTED MINIMUM DETECTION LEVEL (MDL) 
FOR THE LABORATORY ANALYTICAL METHOD. 

*** Average was calculated using 112 MDL for three runs. 



Table 10 
7 

Summary of Continuous Emissions Monitoring Data 

-- Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, Caliiornia 
- 

Januaq 25,28 and 29,1991 

- Parameter 

Run 

Results 

1 2 3 Average 

No Test 
No Test 

Date 
Time (hours) 

No Test 
No Test 
No Test 
No Test 

Time (hours) No Test 
No Test 
No Test 

Date 
Time (hours) 

NOx pm 
b /hr  

'" PFr 
Time (hours) 

Date -. 
.-. 1/29/91 1/29/91 1/29/91 

Time (hours) 0730-0830 0845-0945 1004-1100 

.- 
NOx pm 97.6 88.4 86.6 90.9 

Pb/hr 12.1 11.0 10.8 11.3 

'" PgEr 
34.0 283 30.1 30.8 
5.9 4.9 5.2 5.3 

- 
Time (hours) 0740-0830 0900-0945 1004- 1100 

0.327 0.292 0.257 0.292 

-3 
0.042 0.038 0.033 0.038 



Table 11 

Sllmmary of Formaldehyde Emissions Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 
Pala, California 

January 23 and 24,1991 

- Parameter Results 

Run 1 2 3 Average - 
Date 112319 1 112419 1 112419 1 
Time (hours) 1000-1200 0910-1 110 1245- 1445 



Table 12 

Summary of Gaseous Pollutant hissions Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 
Pala, California 

January 23-25,1991 

- Parameter 
Run . 

Results 
1 2 3 Average 

Date 112319 1 112419 1 112519 1 

Benzene 
ppm, (vlv) < 1.0 < 1.0 < 1.0 
lblhr < 2.0~10; 1 <2.0x10: <2.0x105 1 
Iblton <9.8x10 <9.8x10 < 9.8~10 

Note: " < " SYMBOL IDFATEES THE NUMBER AS THE VALUE OF THE 
LABORATORY'S REPORTED MINIMUM DETECTION LEVEL (MDL) 
FOR THE LABORATORY ANALYTICAL METHOD. 

*** Average was calculated using 112 MDL for three runs. 



Table 13 

Summary of Production and Operational Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 23,1991 
- 

Production Results 

- Time Baghouse Material Baghouse Damper Exhaust Fan Fuel Fuel 
Delta P Temp. Inlet Temp Position Ammeter Flow Pressure 

Units ("H20) (OF) (OF> @egJ (Amps) (GPM) (PSIG) 

Start test/Production count. 

1U)[) End test/Production count. 



Table 14 

Summary of Production and Operational Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 24 and 25,1991 

Production Results 

Time Baghouse Material Baghouse Damper Exhaust Fan Fuel Fuel 
Delta P Temp. Inlet Temp Position Ammeter Flow Pressure 

Units ('H20) (9;) (%I Peg.)  (Amp) (GPM) (PSIG) 

January 24,1991 

0838 Start test/Production count. 

1445 End test/Production count. 

January 25,1991 

0736 Start test/Production count. 

0817 End test/Production count. 

Avg. 4.7 298 246 63 85 4.7 27 



Table 15 

Summary of Production and Operational Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 25,1991 
- 

Production Results 

,, Time Baghow Material B a e h o ~  Damper Exhaust Fan Fuel Fuel 
Delta P Temp. Inlet Temp Position Ammeter Flow . Pressure 

Units ("H20) (OF) e;? @eg.) (Amp) (GPM) (PSIG) 

Start test/Production count. 

300 240 60 85 4.2 28 

301 245 62 85 4.4 27 

280 245 63 85 4.9 25 

304 240 63 85 4.5 26 

300 245 63 85 1.5 26 

298 246 62 85 4.4 25 

End testlProduction count. 

297 244 62 85 4.5 26 



. ji -- 
Summary of Production and Operational Data 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

- Pala, California 

January 28,1991 
-"- 

Production Results 

- Time Baghause Material Baghouse Damper Exhaust Fan Fuel Fuel 
Delta P Temp. Inkt Temp Position Ammeter Flow Pressure 

Units (7320) (OF) eF> (D~G) (Amps) (GPM) (PSIG) 

Start test/Production count. 

\ 

.I 1215 End test/Production count. 
..- 

A"& 4.8 292 240 64 85 4.6 25 



.A 

-'r 
Table 17 

f 

Summary of Production and Operational Data 
.-.I 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 29,1991 
-..- 

Produdion Results 

-- T i e  Baghouse Material Baghouse Damper Exhaust Fan Fuel Fuel 
Delta P Temp. Inlet Temp Position Ammeter Flow Pressure 

Units . ("H20) (9r) PF> (DeI3.1 (Amps) (GPM) (PSIG) 

Start test/Produdion count. 

) 1055 End tcst/Production count. 



Table 18 

Summary of Batch Mix 

--. Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 
-- 

January 23,1991 

- Batch Results 

Type Berm Total 
_- Units (tons/day) (tons/da~) 

3/8" rock 80.69 NA 9.68 1.88 92.25 
- 

1/2" rock NA 1,587.1 1 NA ' NA 1,587.11 

-- 3/4" rock NA NA NA NA NA 

Filler NA NA NA NA NA 

-- Oil AR 4000 5.14 94.15 0.52 NA 99.81 

Oil AR 8000 NA NA NA 0.13 0.13 
-- 

Total 85.83 1,681.26 10.20 2.01 1,779.30 



Table 19 

Summary of Batch Mix 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 24,1991 

Batch Results 

2: 318" 'Y" Benn Total 
-- (tonslday) (tons day) (tonslday ) (tons/da~ 

318" rock 117.19 NA NA NA 117.19 
-- 

112" rock NA 1,130.59 NA NA 1,130.59 

3/4" rock NA NA NA NA NA 
-@ 

Filler 0.02 NA NA NA 0.02 

.,,A Oil AR 4000 7.55 67.07 NA NA 74.62 

7 Oil AR 8000 NA NA NA NA NA 
- ,  Total 124.76 1,197.66 NA NA1 1,322.42 



Table 20 

Summary of Batch Mix 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 25,1991 

-- Batch Results 

2: Berm Total 
- (tons/day) (tonslday) 

318" rock 33.18 NA NA NA 33.18 
- 

NA NA NA NA NA 112" rock 

-- 314" rock NA 914.11 NA NA 914.11 

Filler NA NA NA NA NA 

- Oil AR 4000 2.16 NA 49.13 NA 5 1.29 

3 Oil AR 8000 NA NA NA NA NA 
4- Total 35.34 914.11 49.13 NA 998.58 



Table 21 

Summary of Batch Mix 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 28,1991 

- Batch Results 

Type Berm Total 
-. Units (tons/day) (tons/da~) 

3/8" rock 135.47 NA NA NA 135.47 
-4 

1/2" rock NA 1,30738 NA NA 1,307.38 

--- 
3/4" rock NA NA 35.95 NA 35.95 

Filler NA NA NA NA NA 

-- Oil AR 4000 8.78 1.73 1.93 NA 12.44 

- 1 Oil AR 8000 NA 77.24 NA NA 77.24 
-C Total 144.25 1,386.35 37.88 NA 1,568.48 



Table 22 

Summary of Batch Mix 

Baghouse Exhaust Stack 
Pala Asphalt Plant 

Pala, California 

January 29,1991 

- Batch Results 

Type Y" Berm Total 
-..d Units (tons day) (tons/day) (tons/day) 

3 / 8  rock 136.78 NA NA NA 136.78 - 
l /Zn rock NA 686.78 NA NA 686.78 

-- 3/4" rock NA NA NA NA NA 

Filler NA NA NA NA NA 

.- Oil AR 4000 5.94 0.68 NA NA 6.62 

I Oil AR 8000 NA 43.60 NA NA 43.60 - 
Total 142.72 731.06 NA NA 873.78 



Table 23 

of E W  Analysis Data 

owe lbrhnnist Stack = 
PaIa, Canfornia 

J- 23-25,1991. 

Panmeter - Run 

Date 1/23/91 IfU/91 11299 1 

Atscnic 
Bay&&(w/w) 

pqm (w/w) 
Cadmlun 

PPm (Ww) 
Qlrarmurn 

& (w/w) 
PPm (w/w) - 
PPm (w/w) 

Mercury 
plPm (w/w) 

Lead 
K , m  (w/w) 

Ppm (w/w) 
Selerrrm 

PPm (w/w) 
Zinc 
a m  (w/w) 
T Chloride 

% (wt. basis) 
Total Sulfur 

% (wt. his)  0.10 0.09 0.13 0.11 

Nde: "< 'SYMBOLZD~TBf3NUMBmASTHBvALmOFTEtE 
LABORATORY'S REPORTED MIMMUM DFIlECTION LEVEL (MDL) 
FOR TEE LABORATORY ANALYTICAL METROD. 

** Average was calculated using 1/2 MDL for two run. 
-. 

*** Average was calculated using 1/2 MDL for three runs. 



Calmat-Pala on 10/28/91 -- -- P.O.#117 TEST #91301 
SAN DlEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA. 921 23 

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE 

TEST SITE: Calmat-Pala r\ 
Pala Indian Reservation 
Pala, CA 92059 \ \  / ' 

A", 
TEST#: 91301 P.O.# 117 

V TEST DATE: 10/28/91 

Type of plant (Asphalt /Perlite / Combustion) : asphalt 1 
UNIT TESTED: Asphalt plant 

EQUIPMENT: baghouse 

TESTED BY: David Shina, Linda Twaddle, Gary Smith, & Andy Fuchs DATE: 10/28/91 

SITE PERSONNEL: Paul Mason DATE: 10/28/91 
- -- - 

APCD ENGINEER: Earnest Davis DATE: 10/28/91 

LAB ANALYSIS BY: David Shina DATE: 11 /6/91 

REPORT BY: David Shina DATE: 11/6/91 

REVIEWED BY: Linda Twaddle DATE: 

APPROVED BY: DATE: 

ROBERT YELENOSKY, ACTING SENIOR AIR POLLUTION CHEMIST 
This report has been reviewed and found to be representative of the testing that was performed. 

SUMMARY: 

PERFORMANCE 
............................................ ........ i8iic@&gsEa G B B  

TEST 

RULE 54 DUST & FUMES 

SYSTEM DESCRIPTION: 
This asphalt plant combines crushed rock and and sand with asphalt oil in batch loads of varying sizes. The rock and sand are heated 
in a rotary drum to dry them. The exhaust from this dryer is routed through a baghouse and finally to a stack. It is the emissions 
from this stack that are the subject of this report. 
PROCEDURES: 
The procedures and equipment utilized in these tests are based on EPA New Source Performance Standards Method 5. The sampling 
train was modified to utilize a back-end filter and 5th impinger filled with silica gel (fig. I), as outlined by the SDAPCD QA manual. 
CALCULATIONS 
All preliminary assumptions and calculations are based on data obtained from previous tests. All equations are from EPA CFR 40, 
July 1,1990, Parts 53-60, Appendix A, Methods 1-5 inclusive. 
PARTICULATE SAMPLl2VC: 
The test consisted of sampling at 24 traverse points, 12 from each of 2 sample ports (fig.2), collected from 77 inches below the stack 
(fig.3). All field data was transferred to the computer printout. All calculations were done by the computer and the emissions 
were compared to rule 54 of the SDAPCD. 
ANALYSES: 

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

EQUIPMENT: 
All testing and analysis equipment was calibrated according to EPA guidelines. 
A d y s i s :  CoGGectwn: SampGing : Temp. /Press. : 

C02-Anarad AR400 Filter-Gelman i/S Box-Napp Thermocouples-Omega 
02-Teledyne Ryan 320 P4 Holder-Gelman Umbilical cord-Napp Read out-Omega 
Macrobalance-Sargent Welch Beakers-Pyrex ColdNot box-Napp Barometric-calc. by APCD 
Microbalance-Sartorious Impingers-Ace Pitobe tube-Napp US box-Dwyer magnehelic 
ver.4 APCD P/M-ISOS 9/10/91 by DNS Printed: 12/12/91 @ 1 :1 8 PM Page 1 of 3 

. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . 

PERMIT LIMIT 

40 Ibs/hr 

PROD RATE 
tons/hr 
240.50 

ITEM 
UNITS 
VALUE 

MEASURED 

4.03 lbs/hr 

Vm 
ftA3 

51 .I67 

Bws 
% 

31.27 

ts 
OF 

248 

Cs 
gr/dscf 
0.035 

E 
lbs/hr 
4.031 

I 
% 

108 

Qstd 
dscfm 

1.34E+04 



Pbar= 29.46 in Hg 
Pg= -0.38 in H20 

Silica gel(yes1no) yes 
Vpw @ ts= 58.63 in Hg 

Vpw @ ti= 0.0000 in Hg 

STACK PARAMETERS: 
circular (yeslno) yes 

Ds = 3.48 f t 
Length = N/A f t 

AS = 9.51 f tA2  

start leak rate = 0.0 1 0 c f m 

PassIFail PASS 
final leak rate = 0.000 cfm 

PassIFail PASS 
Vm 51.1 67 f tA3 

LAB DATA: 
mn(front) = 0.02492 g 
mn(back) = 0.08385 g 
mn(total)= 0.1 0877 g 

Vlc 461.69 m l  

t i  corr= 0.40 OF 
t2 corr= 0.10 OF 

tm= 88 OF 
ts= 248 O F  
ti = 51 OF 

S T A C K  G A S  M E A S U R E M E N T S :  

tt The stack has 2-5 inch ports, so we had to adapt a impinger train support at the site, because we do not 
have 5"-3" scale down unirail port adapters. Our impinger train support forced me to combine points 12 & 
11 on the east port. We could sample all the points on the south port. 
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Calmat-Pala on 10/28/91 - 
TEMPERATURES: 

01) ts = (C ts(n))ltotal n's 
02) TS = ts+460 
03) tm= ( C {(t 1 (n)+t 2t(n))l2}/total n's 
04) Tm= (tl+t2)12 + 460 
05) ti= (C ti(n))ltotal n's 
06) Tstd 

PRESSURES: 
07) Pbar= {(P @ S.L.)+[ft. above S.L.*(-0.1 in HgIlOOft)]} 
08) Pg= read from pressure sensing device 
09) Ps= Pbar + (Pg113.6) 
10) AH 
11) Pm= Pbar+(AH/13.6) 
1 2 )  Pstd 

UOLUME: 
13) Vm= Vm(end)-Vm(begin) 
14) Y 
15) Vm'= Vm*Y 
16) Vpw @ ti = from appendix 
17) corr Vwm = {[(Vm"Vpw@imp/Ps)*Pm*Tstd]/(Tm*Pstd)} 
18) Vm std = {[Vrn"(Tstd/Tm)'(Pm/Pstd)]-corr Vwrn} 
19) Vlc= (C Volume of irnpingers) 
20) a 
21 R 
22) MwH20 
23) Vw std = {[(Vlc*a*R~Tstd)/(Pstd*MwH20)}+corr Vwm} 

CALCULATIONS: 
MOISTURE- 
24) B w s ( ~ )  =(VW std)l(\lw std+Vm std)100 31.27 % 
25) Vpw @ ts = from appendix 58.63 in Hg 
26) Bws(2) =[(Vpw @ ts)lPs]*100 199.20 % 
27) Bws = lower value of equation 24 or 26 

MOLECULAR WEIGHT- 
28) 0/a 
29) 0/m 
3 0) %N2+inerts+%CO 
31) Md=[O.440(%CO2)]+[O.32O'(%02)]+[0.28O(0/oN2+ine~s+o/oCO)] 
32) Ms=Md*(l -Bws)+~  8.0e(Bws) 
FLOW- 
3 3) AP 
34) Q 
35) vs= ~~.~~*C~*{[(TS*AP)/(PS*MS)]~.~} 
3 6) A~=3.14*[(Ds)~2/4] 
3 7) Qs = (vs)*As*60 
38) Qstd =17.64*Qs*(l -Bws)*Ps/Ts 

EMISSIONS- 
FRONT HALF 

39) mn (front) 
40) Cs (front) =15.43*mn(front)lVm std 
41 E (front) = (0.00857)*(Qstd)*Cs (front) 

BACK HALF 
42) mn (back) 
43) Cs (back) =15.43'mn(back)/Vm std 
44) E (back) = (0.00857)*(Qstd)*Cs (back) 

TOTAL 
4 5 mn (total) = mn(front)+mn(back) 
46) Cs (total) =15.43'mn(total)lVm std 
47) E (total) = (0.00857)*(Qstd)*Cs (total) 

-- P.O.#117 TEST #91301 

51.1 67 ftA3 
0.9782 
50.052 f tA3 
0.0000 
0.0000 f tA3 
47.894 f tA3 
461.69 m l 

0.002201 Ib /m l  
21.85 Hg-ftA3/OR-lb-mo 
18.00 glg-mo 

21.791 8 ftA3 

0.445 in H20 
0.846 

46.71 9 ftls 
9.51 f tA2 

2.66E+04 acfm 
1.34E+04 dscfm 

0.02492 g 
0.008 grainsldscf 

0.92 Ibs/hr 

0.08385 g 
0.027 grainsldscf 

3.1 1 Ibslhr  

0.1 0877 g 
0.035 grainsldscf 

4.03 Ibs lhr  

I SOKINETICS: 
48) An=3. 14'[(Dn)A2/4] 0.0755 inA2 
49) I=.09450(Ts'Vrn std)lPs'vsAn0(1 -Bws) 107.88 %= 108 % 
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Calmat-Pala on 10/28/91 P.O.#117 TEST #91301 
SAN DlEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE D R I V ~ ,  SAN DIEGO, CA. 92123 

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE 

TEST SITE: Calmat-Pala 
Pala Indian Reservation 
Pala, CA 92059 

TEST#: 91301 P.O.# 117 TEST DATE: 10/28/91 

Type of plant (Asphalt /Perlite / Combustion) : 1 asphalt ( 
UNIT TESTED: Asphalt plant 

EQUIPMENT: baghouse 

TESTED BY: David Shina, Linda Twaddle, Gary Smith, & Andy Fuchs DATE: 10/28/91 

SEE PERSONNEL: Paul Mason DATE: 10/28/91 

APCD ENGINEER: Earnest Davis DATE: 10/28/91 

TEST 
RULE 54 DUST & FUMES 

SYSTEM DESCRETION: 
This asphalt plant combines crushed rock and and sand with asphalt oil in batch loads of varying sizes. The rock and sand are heated 
in a rotary drum to dry them. The exhaust from this dryer is routed through a baghouse and finally to a stack. It is the emissions 
from this stack that are the subject of this report. 
PROCEDURES: 
The procedures and equipment utilized in these tests are based on EPA New Source Performance Standards Method 5. The sampling 
train was modified to utilize a back-end filter and 5th impinger filled with silica gel (fig. I), as outlined by the SDAPCD QA manual. 
C A U = U I I O N S  
All preliminary assumptions and calculations are based on data obtained from previous tests. All equations are from EPA CFR 40, 
July 1,1990, Parts 53-60, Appendix A, Methods 1-5 inclusive. 
PARTICULATE SAMPLING: 
The test consisted of sampling at 24 traverse points, 12 from each of 2 sample ports (fig.2), collected from 77 inches below the stack 
(fig.3). All field data was transferred to the computer printout. All calculations were done by the computer and the emissions 
were compared to rule 54 of the SDAPCD. 
ANALYSES: 

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

EQUIPMEW 
All testing and analysis equipment was calibrated according to EPA guidelines. 
Analysis: C o k t w n :  Sampling: Temp. /Press. : 

CO2-Anarad AR400 Filter-Gelman US Box-Napp Thermocouples-Omega 
02-Teledyne Ryan 320 P4 Holder-Gelman Umbilical cord-Napp Read out-Omega 
Macrobalance-Sargent Welch Beakers-Pyrex ColdNot box-Napp Barometric-calc. by APCD 
Microbalance-Sartorious Impingers-Ace Pitobe tube-Napp US box-Dwyer magnehelic 
ver.4 APCD P/M-ISOS 9/10/91 by DNS Printed: 11/21/91 @ 8:33 AM Page 1 of 3 

SUMMARY: 

PERMIT LIMIT 

40 lbs/hr 

ITEM 
UNIT5 
VALUE 

MEASURED PERFORMANCE 
. ................................ . . . . . . , . . . . . , . .,., :.:.:.:.:.:.:.:.:.:.:.:.:.:.>:::.::::::~:::::::::::::::::::~>~:~: 

4.03 lbs/hr ~g#&g$~'r,~zgg$~i~;g;~~~~;;~ ... ..,.. , 
....... ....... ... . .. . .. . .. ...,.,.. 'e:::?:::: 

Vm 
ftA3 

51 .I67 

ts 
OF 

248 

PROD RATE 
tons/hr 
240.50 

Bws 
% 

31.27 

Cs 
gr/dscf 

0.035 

E 
lbs/hr 
4.031 

I 
% 

108 

Qstd 
dscfm 

1.34E+04 



Calmat-Pala on 10/28/91 . , P.O.#117 TEST #91301 
Trav. Pt [ Vm (ftA3) ] 

- 
AP I AH 

0= 60.0 min 
tn = 24 points 
0 = 2.5 min 

PRESSURES: 
Pbar= 29.46 in Hg 

Pg= -0.38 in H20 
Silica gel(yestno) yes 

Vpw @ ts= 58.63 in Hg 
Vpw @ ti= 0.0000 in Hg 

STACK PARAMETERS: 
1 circular (yestno) yes 

Ds = 3.48 f t 
Length = N/A f t 

AS = 9.51 f tA2 

Cp= 0.846 

VOLUME: 
start leak rate = 0.0 1 0 cf m 

PassIFail PASS 
final leak rate = 0.000 cfm 

PassIFail PASS 
Vm 51.1 67 f tA3 

LAB DATA: 
mn(front) = 0.02492 g 
mn(back) = 0.08385 g 
mn(total)= 0.1 0877 g 

Vlc 461.69 m l  

AH@= 2.7254 
Y =  0.9782 

BOX ID = D-337 

TEMPERATURES: 
t i  corr= 0.40 OF 

-- 

S T A C K  G A S  M E A S U R E M E N T S :  

tt The stack has 2-5 inch ports, so we had to adapt a impinger train support at the site, because we do not 
have 5"-3 scale down unirail port adapters. Our impinger train support forced me to combine points 12 & 
11 on the east port. We could sample all the points on the south port. 
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Calmat-Pala on 10/28/91 
TEMPERATURES: 

..-- 

01) ts = (C, ts(n))/total n's 
02) TS = ts+460 
03) tm= ( 2 {(t 1 (n)+t 2t(n))l2}ltotal n's 
04) Tm= (tl+t2)/2 + 460 
05) ti= (C, ti(n))ltotal n's 
06) Tstd 

PRESSURES: 
0 7 Pbar- {(P @ S.L.)+[fl. above S.L.*(-0.1 in HgIlOOft)]} 
08) Pg= read from pressure sensing device 
09) Ps= Pbar + (Pg113.6) 
10) AH 
11) Pm= Pbar+(AH/13.6) 
1 2) Pstd 

UOLUME: 
13) Vm= Vm(end)-Vm(begin) 
14) Y 
15) Vm'= Vm*Y 
1 6) Vpw @ ti = from appendix 
17) corr Vwrn = {[(Vm'*Vpw@irnp/Ps)*Pm*Tstd]/(Trn*Pstd)) 
1 8) Vm std = {[Vm'*(Tstd/Trn)*(Pm/Pstd)]-corr Vwm) 
19) Vlc= (Z Volume of impingers) 
20) a 
21) R 
22) MwH20 
23) Vw std = {[(VIc*~*R*Tstd)/(Pstd*MwH20))+corr Vwm) 

CALCULATIONS: 
MOISTURE- 
24) Bws(1) =(VW std)l(Vw std+Vm std)100 31.27 % 
25) Vpw @ ts = from appendix 58.63 in Hg 
26) Bws(2) =[(Vpw @ ts)/Ps]*100 199.20 % 
27) Bws = lower value of equation 24 or 26 

MOLECULAR WEIGHT- 
28) ?'a 
29) ?" 
3 0 %N2+inerts+%CO 
31 Md=[O.440(%CO2)]+[0.32O*(?'o02)]+[O.28O(0/oN2+ine~s+0/oCO)] 
32) Ms=Mde(l -Bws)+~ ~ . ~ * ( B w s )  

FLOW- 
33) AP 
34) cp 
35) vs= 85.49*Cp*{[(Ts*AP)l(Ps*M~)]~.5} 
36) A~=3.14*[(Ds)~2/4] 
37) QS = (vs)*As*60 
38) Qstd =17.64*Qs*(l -Bws)'Ps/Ts 

EMISSIONS- 
FRONTHALF 

39) mn (front) 
40) Cs (front) =15.43*mn(front)/Vm std 0.0080 

41) E (front) = (0.00857)*(Qstd)'Cs (front) 
BACK HALF 

42) mn (back) 
43 Cs(back)=l5.43'mn(back)/Vm=(12I%CO2)+Cs(back) 0.0270 
44) E (back) = (0.00857)*(Qstd)'Cs (back) 

TOTAL 
mn (total) = mn(front)+mn(back) 

45) Cs(total)=l5.43*rnn(total)lVrn=(l PIXCOZ)*Cs(total) 0.0350 6, 
E (total) = (0.00857). (Qstd)*Cs (total) 47) 

I SOK I NET1 CS: 
48) An=3. 14*[(Dn)A214] 
49) I=.09450(Ts'Vm std)/Ps9vsAn0(l -Bws) 107.88 %= 

.- 
P.O.#117 TEST #91301 

51.167 f tA3 
0.9782 
50.052 ftA3 
0.0000 
0.0000 f tA3 
47.894 f tA3 
461.69 rnl 

0.002201 Ib /m l  
21.85 Hg-ftA3/OR-lb-rno 
18.00 g/g-rno 

21.791 8 f tA3 

0.445 in H20 
0.846 

46.71 9 f t l ~  
9.51 f tA2 

2.66E+04 acfm 
1.34E+04 dscfrn 

0.02492 g 
0.008 grainsldscf 

0.92 Ibs lhr  

0.08385 g 
0.027 grainsldscf 

3.11 Ibslhr  

0.10877 g 
0.035 grainsldscf 

4.03 Ibslhr  
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APPENDM 



SAN DlEGO AIR POLLUTION CONTROL DISTRICT, 91 50 CHESAPEAKE DRIVE, SAN DIEGO, CA 921 23 

LABORATORY ANALYSIS OF PARTICULATE TEST 

TEST SITE: Calmat-Pala 
Pala Indian Reservation 
Pala, CA 92059 

TEST # 91 301.0 P.O.# 1 1 7 TEST DATE: 10 /28 /91  

LAB ANALYSIS BY: David N. Shina dw I DATE: 1 1  16/91 

LAB REPORT BY: David N. Shina DATE: 1 1 / 6 / 9 1  

REVIEWED BY: Linda Twaddle DATE: 

y 
FINAL WEIGHT INITIAL WEIGHT NET WEIGHT 

~$~.s;~.::r+.:::.:~.::$: - 552.38 g - - : s s k  # 1 807.96 g .ias$@mm!d ....... ................ .................... (........ .........A.L.. ........ .. 9 

SILICA GEL CONTAINER: 

i.aJumm 
ST0 = Net Wgt(so1v) / Tot. Vol(s01v. used) 

tot. Rinses= 30.00 m l  
:.:.:.:.:.:t.:.:jj::+,~,:.:.:~..:::~:.>.:.:.::: 

 TO^. vol= ~ ~ ~ ~ ~ ; X ) #  m l ................................ 

BKRID= 91127 

In i t ia l= 200.00 m l  
tot. Rinses= 30.00 m l 

........... ......:: +. :::.:.:I":.:.i7+.:.:.:::.:.::: 
~ ~ t .  vol= ~ i ~ . & $ ~ ~ ~ j  m I 

....................... h...... 

h7EIB1T.S: 
f inal= 29.9974g 

I BKR ID = 

In i t ia l= m l 

I tot. Rinses= m l 
Tot. Val= m l 
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CALMAT-Pala on 10128191 - & & w l r m  
WEIGHT (uncorrected) : ACETONE 

BKRID= 91114 

final= 29.1280 g 
initial= 29.1235 g Wgt. Ac= 0.0045 g 

vczu'm: 
Initial= 120.00 ml 

tot. rinses= 30.00 rnl 

Sep funnel= 0.00 ml Tot. Vol= 150.00 m 

WEIGHT mCM S a m :  
Total Vol Acetone STD = 0.000848 g 

WEIGHT (corrected) : 

P.O.#117 TEST#91301 - m a w  
E I W  (uncorrected) : ACETONE 

BKRID= 91103 

final= 29.2957 g 
initial= 29.2921 g Wgt. Ac.= 0.0036 g 

vc2uw: 
Initial= 150.00 ml 

tot. Rinses= 30.00 ml 

Sep. funnel= 0.00 ml Tot. Vol= 180.00 m l 

WEIGm' FRaY SOLrn:  
Total Vol Acetone STD = 0.001017 g 

EIGHT (corrected) : 

BKR ID= 

final= 9 
initial= 9 Wgt. Org= 0.0000 g 

mm: 
tot. Rinses= ml Tot. Val= 0.00 m 

WEIGHT m S a m :  
Total Vol Organic STD = N/A  g 

WEIGHT (corrected) : . 

BKR ID= 
final= 9 

initial= 9 ~ g t .  Org= 0.0000 g 

W ! :  
tot. Rinses= ml Tot. Vol= 0.00 ml  

WEIGHT m s a w :  
Total Vol ' Organic STD = NIA  g 

EIGm' (corrected) : 

PARTICULATE COLLECTED (front half): 

W g t  corrected + Wgt filter. mn ( f r o n t ) ; ~ l g  

PARTICULATE COLLECTED (back half): 

EWgt corrected + Wgt filter; mn ( b a c L ) = F I g  
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Note: 2.1.3 
Pitot tube should be 

SAN DIEW COUNTY AIR POLLUTION CONTROL DISTRICT 

FIGURE I 
CONDENSERSYSTEM Back end 

filter 
above o r  even, not 
below. s i l i ca  

Nozzle and Frob 

Type S Pitot T 

ygY 

Umbilical 
Cord 

Inteq ated 
Bag Sample Vacuum Guage 
for Cot, 0 2  

Main 
Valve 

Dxy Gas Meter V a c w  Pump 

LEGEND 

No. 1 Mod- 100 MLDeionized Water 

No. 2 Std - 100 MLDeionized Water 

No. 3 Mod- Dry 
No. 4 Mod- Dry 

Mod - Modified Type Greenburg-Smith 
Std - Standard Type 

FIELD DATA ABBREVIATIONS 

T, =StackTem eratuxe 
AP = Pitot Tube k ersure Dif fexential; in Hz0 
V; = %ckvelodtgf ps 
AH =Oxifice Metu eswe D m ~ i n  Hz0 
t 1 = MeterInlet h p e r a t u e i  
t 2 =Meter Outlet Tem erature, Of 
R = ~ m p  ~ a c u u n ,  in H g  
t i = Impingex Temperatm 

Pbar = Bammetnc Pressure 

FIGURE \ : PARTICULATE MATTER SAMKJNG TRAIN 
I-"c"cC- 



SAN D1.-J COUNTY AIRPOLLUTION CONTRL J ISTRICT 

CALMAT- PALA 

TRAVERSE POINTS ' 

south 

east  

POINT DISTANCE (inches) 

1) 2.1 
2) 6.7 
3) 11.8 
4) 17.7 
5) 25.0 
6) 35.6 
7) 64.4 
8) 75.0 
9) 82.3 

10) 88.2 
1 1 )  93.3 
12) 97.9 

FIGURE 



TOP VIEW OF STACK 

Sampling Ports 

<-, SIDE VIEW OF STACK 

air flow 
disturbance 



Bws(~)  70 
Bws(2) 70 
Bws % 

fractional stack gas moisture-equ 1 ((Vw std)/(Vw std+Vm std))100 
fractional stack gas moisture-equ 2 ((Vpw @ ts)/Ps)100 
water v a ~ o r  in the gas stream lower of Bws(1) and Bws(2) 

a (density) Ib/ml 
Ds in or ft 

density of water at STP 
stack diameter 

0.002201 (see CRC) 
measure at site 

AH in H 2 0  average differential pressure avg of the readings from the pressure 
across the orifice meter measuring device 

AH8 none orifice pressure differential at STP see EPA Method 5 Appendix 

dry stack gas molecular wgt 

particulate in impingers 
particulate in nozzle & probe 
total particulate collected 
wet stack gas molecular wgt 
mo. wgt of carbon dioxide 
mo. wgt of nitrogen 
mo. wgt of oxygen 
mo. wet of water 

0.44(%C02)+0.320(%02)+0.280 
(%N2+inerts+CO) 

measurement from lab analysis 
measurement from lab analysis 
measurement from lab analysis 
Md(1-Bws)+lS.O(Bws) 
44 (see periodic table) 
28 (see periodic table) 
32 (see periodic table) 
18 (see periodic table) 

0 2  70 percent oxygen read from measuring device 

NOMENCLATURE (cont .) 
1 
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- NOMENCLATURE (concl.) - 
sumbot units explanation 

QS acfm 
Qstd dscfm 

flow rate vs*Ao*60 
dry volumetric stack gas flow rate, 17.64*Qs(l-Bws)*(Ps/Ts) 

corrected to STP 

Vm ftA3 
Vm' ftA3 
Vm std ftA3 

Vpw@ts inHg 
Vpw@ti in Hg 
VS ft/sec 
Vw std ftA3 

water collected from impingers 
and the silica gel (if applicable) 

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

meter,corrected to S T  
vapor pressure of water at ts 
vapor pressure of water at ti 
stack gas velocity 
Vol. of water vapor in gas sample, 

corrected to STP 

from lab analysis 

read from dry gas meter 
Vm*Y 
((Vm'*Tstd)Pm)/((Pstd*Tm)-corr Vm) 

see CRC water vapor press. tables 
see CRC water vapor press. tables 
s5.49*Cp((Ts*AP)/(P~*Ms))~O.5 
(Vlc*a'RTstd)/(Pstd*MW I-120)+corr Vwm 

Conuersion 
(multiply by the number) 

0.002669 in Hg-ftA3/"R-ml 
0.00857 Ib/gr-min/hr 
0.04707 ftA3/ml 
15.43 
85.49 

gr/g 
(ft/scc)-(lb-in Hg/lb- 
mo-OR-in H20))".5 

(divide by the number) 
144 inA2/ftA2 
13.6 in H20/in Hg 

(add to the number) 
460 "R/"F 

Factors 

conversion to get in Hg-ftA3/R 
conv from gr/min to Ib/hr 
conversion from ml to ftA3 
conversion from g to gr 
conversion factor to get 

velocity in ft/sec 

conversion from inA2 to ftA2 
conversion from in H20 to in Hg 

conversion from F to R 

see CRC 
see Lange's Handbook of Chemistry 
sce Lange's Handbook of Chemistry 
see Lange's Handbook of Chemistry 
see CRC 

see CRC 
see CRC 

see CRC 
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Engineer: Earnest Davis 
Test: Particulate Matter 
P.O. no.: 0017 
Test Start Time: 7:45 

Mechanical Engineering 
Source Test Report 

Permit Renewal Test 

Test Date: 10/28/91 
Source: Industrial Asphalt 
Highway 76 Pala CA 92059 
Test Stop Time: 8:15 

Equipment Description: Hot-mix Asphalt Batch Plant 

I Asphalt Production Data 

Bin # 

AGI 
AG2 
AG3 
AG4 
AG5 
ACI 
AC2 - 
Total 

MATERIAL NAME 
Sand & Rock Dust 
3/8" Rock 
1 / 211 Rock 
3/4" Rock 
Filler 
Asphalt Oil AR4000 
Asvhalt Oil ARB000 

TONS 63 8.33 
267.73 
214.95 
58.01 
0.00 
0.00 
62520 
0.00 - 
63060.69 

11, Asvhalt Composition for 1 Ton Batch 

Bin # 
AG1 
AG2 
AG3 
AG4 
AC5 
ACI 
AC2 - 
Total 

Material 
Sand & Dust 
3/8" Rock 
1/2" Rock 
3/4" Rock 
Filler 
Alt Oil AR4000 
Alt Oil AR8000 

3 /8" 
1146 1b.s 
714 
0.00 
0.00 
20.00 
120.00 
0.00 - 
2000 lbs 

3/4" 
778 1b.s 
474 
380 
247 
19 
102 
0.00 - 
2000 Ibs 

TONS @ 8.59 
320.48 
255.50 
68.93 
0.00 
0.00 
75168 
0.00 - 
75812.91 

Prod. Rate TPH 
121.73 
93.58 
25.20 
0.00 
0.00 
29187 
0.00 - 
29427.51 

Berm 1/2" Sheet 
1138 1b.s 908 1b.s 1816 1b.s 
710 756 

209 

20 19 20 
108 164 

132 - - 0.00 - 0 Ibs 
2000 Ibs 2000 lbs 2000 Ibs 



I11 Summa? of Data 

Average production Rate : 240.50 TPH (excluding asphalt oil) 

Material Temperature OF: 309 f 7* 

Baghouse Pressure "H20: 4.8 + 0.1 

Exhaust Ammeter Amps : 75 f 0 

Fuel type: diesel 

Fuel rate: 4.1 GPM 

Burner Position (range): 80% to 85%' 

Visible emissions (% opacity): 
Baghouse exhaust stack : 0% 
Rotary aft dryer seal : 0%" 
Rotary forward dryer seal : 10% ( generated intermittently) 
Truck drop area : 20% f 10 per drop ; blue smoke; less than 30 seconds 
duration per drop 
Underground asphalt tank vent: 0% ( no asphalt unloading was 
witnessed). 

*13uring a 2 minute period of time proceeding an aggregate feed rate readjustment (slowing the 
throughput), the material temperature reached 327OF as the burner compensated with a 
corresponding minimum burner position of 29%. 
W 

A gap existed between the burner assembly and the dryer drum ranging from 1 "at the top to 
5" at the bottom (of the burner assembly/dryer drum interface). The flame of the burner was 
clearly visible. 



RAW DATA SHEETS 













METHOD 5 EQUIPMENT CHECKLIST 

MISCELLANEOUS 
Camera & film 
Ice chest 
Ice 
3 Tedlar bags 
Duct tape 

TOOL BOX 
Assorted monkey wrenches 
Assorted open-end wrenches 
Assorted screwdrivers 
3' pipe wrench 
Port (wire) brush 
Tape measure 

SAFETY 
First aid box 
Hard hat 
Ear plugs 

-- - 

Safety shoes 
Safety cones 

LAB/F IELD EQUIPMENT 
Acetone 
Foil 
Parafilm 
Distilled water 

--- 

Kimwipes 
Vac. grease 
100 ml graduated 
Sample collection 
Nozzle brush 
Probe brush 

cylinder 
bottles 

CALCULATION EQUIPMENT 
Source Test brief case 

Calibration notebook 
Stopwatch 
Nomograph 
Calculator 
Assorted pens 
Tape measure 
White out (2 bottles) 
Labels 
Scissors 
Teflon tape 
L/S Box fuses 

SRMPLING EQUIPMENT (maih) 
L/S Box 

Pitot tube leak test equipment 
- 

Thermocouple read-out 
Electrical cords (50' & 100') 
Umbilical cord 

ColdIHot box 
Impingers (Impingers 1-4) 
Imp-imp connections 
Imp-probe connections 
S ~ a r e  set of both sets of connections 
lOOml of water in 1st 2 impingers 
Impinger clips 
Silica gel impinger with vac. adaptel 
Filter & Filter holder 
Snare filter & filter holder 
Heating coil 

Probe 
Spare probe 
Nozzle box (selection of nozzles & nuts) 

SAMPLING EQUIPMENT (reserde) 
LIS Box 

Pitot tube leak test equipment 
Umbilical cord 

-- 

Cold/Hot box 
Impingers (Impingers 1-4) 
Imp-imp connections 
Imp-probe connections 
lOOml of water in 1st 2 impingers 
Impinger clips 
Silica gel impinger with vac. adapter 

- - 

Filter & Filter holder 
Heating coil 

STACK EQUIPMENT 
Unirail 

Portfnipple adapters 
2 C -clamps 
2 unirails with rollers - .  

Chains 
2 nylon straps 

Ropc (25' and 50') 
Pail 
Gloves (leather) 
Gloves (heat resistant) 
Rags and diapers 







Y E  METER CHECK _ :,:,:,:,:.:,:,:.:,:,:,:,:.,,:,..,,,<. :,:;,:,:,:,:,: .:.:,:, :,:,:,:,: ,:;, :,:,:.:.:,:z,: .>%. :.:,:.:,:,>:.:.:,:.:.:,:.:.:.;.:.:.:,:,:.:.:.~.:,~:.:.:.:.:.:.:.: .+.. :.:.:.:.::.~:.:.:.:.:.>>:.:.:.:.?:.:.:.:~.:.:.:.?:.:<.!.:~:~:.:.:~:.:.:~:~:.:~:.~:.:~:~:~:.:~:.:.>:.:.:~:~:~~ . ....,., . . . . ....,.2....................,. . , . . . . . . . . . . . . . ; . .:.:,> :.: ,:.> :,:.: .?,. :.:.:.:.:.:.:.:<.:.:.:.>:.:.:.:.;<.:.:.:.:.s.>:.:<;:.: ...,....... :... , ... . . .. .. . ... . . . . . . 

sm: 1 T E s n r : l \  pea#: )I D a t e :  

bar= 24,4, 
" 

Hg L/S Box= 9.37 ma= 2' ~ 9 %  TI con=  OF 

Y= ;47 'dl 0.97rY= ,"r4%9 1.03*Y= /,&)75 T2corr= OF 

Yc=(5 min/Vm) * (i(O.03 1 9 T ~ n ) / P b ] ~ 0 . 5 )  run L/S box at AH@ for 5 minutes 
- 

PRE-TEST 5 MINUTE Y CHECK 
tavg 

Urn 1 11s 

0.97*Y < YC < 1.03*Y = 1 9 89 < 4 $!-7'm / . @ 7 ~ ~ ~ ~ F A l L  - 
SIGNATURE: DATE: 101 2.3 TIME: 18 .'a 
, , * w , : 2 2 : 2 ;  :::::::; *;=:: hl/ hl/w.,:*,: :;w,: 

I" 

*wwc: *xw3*: wx:::;smx5 :~<~:Mx<:M:sm~:x~i:j::::::::::wx%:~.::::wm:~~:~::::"":j:i::::~~::~::~~=:~~3~:W:* 

POST-TEST 5 MINUTE Y CHECK 
tavg 

tm= Vm- 

7tbs ' f i A 3  )*{[(.03 19* Yc=(5 min/ 
Urn Tm Pbar 

n 



TEST #: 

SITE 

-- 
Nomograph Calculations 

&dhk& % DATE: kk 1 d 
P.O. # l ( J  

Pm, absolute 

Ps, absolute 

Tm, absolute 

dH@ across meter 

O/O moisture 

correction factor 

Ts, absolute 

aP stack 

ideal nozzle diam 

nozzle used r ' 3 \ ~  
test differential pressure 

Figure 5-8 





??SITE NAME?? on ??TEST D c ? ?  P.O.#????? TEST #????? 

SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 91 50 CHESAPEAKE  DRIVE^ SAN DIEGO, CA. 92123 

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE 

TEST SITE: Calmat Pala 

TEST #: 91301 P.O.# 117 TEST DATE: 10/28/91 

Type of plant (Asphalt /Perlite / Combustion) : asphalt 1 
UNIT TESTED: Asphalt 

EQUIPMENT: baghouse 

TESTED BY: D. Shiia et a1 DATE: 10/28/91 

SITE PERSONNEL: P. Mason DATE: 10/28/91 

APCD ENGINEER: E. Davis DATE: 10/28/91 

LAB ANALYSIS BY: D. Shina DATE: 11/6/91 

REPORT BY: D. Shina DATE: 11/6/91 

REVIEWED BY: L. Twaddle DATE: 

APPROVED BY: DATE: 

ROBERT YELENOSKY, SENIOR AIR POLLUTION CHEMIST 
This report has been reviewed and found to be representative of the testing that was performed. 

PERFORMANCE 

PASSED 

SUMMARY: 

SYSTEM DESCRWfTOl& 
This asphalt plant combines crushed rock and and sand with asphalt oil in batch loads of varying sizes. The rock and sand are heated 
in a rotary drum to dry them. The exhaust from this dryer is routed through a baghouse and finally to a stack. It is the emissions 
from this stack that are the subject of this report. 
PROCEDURES: 
The procedures and equipment utilized in these tests are based on EPA New Source Performance Standards Method 5. The sampling 
train was modified to utilize a back-end filter and 5th impinger filled with silica gel (fig. I), as outlined by the SDAPCD QA manual. 
CALCULATIONS 
All preliminary assumptions and calculations are based on data obtained from previous tests. All equations are from EPA CFR 40, 
July 1,1990, Parts 53-60, Appendix A, Methods 1-5 inclusive. 
PARTICULATE SAMPLING: 
The test consisted of sampling at 32 traverse points, 4 from each of 8 sample ports (fig.2)) collected from 18 inches below the stack 
(fig.3). All field data was transferred to the computer printout. All calculations were done by the computer and the emissions 
were compared to rule 54 of the SDAPCD. 
ANALYSES: 

Gas: An integrated bag sample was collected during the test and analyzed at the APCD lab. 
/-'a rtiC ula te: All procedures follow EPA guidelines, except where noted in the SDAPCD QA manual. 

EQUIPMENT: 
All testing and analysis equipment was calibrated according to EPA guidelines. 
Analysis: Collection: Sampling: Temp./Press.: 

CO2-Anarad AR400 Filter-Gelman US Box-Napp Thermocouples-Omega 
OPTeledyne Ryan 320 P4 Holder-Gelman Umbilical cord-Napp Read out-Omega 
Macrobalance-Sargent Welch Beakers-Pyrex ColdIHot box-Napp Barometric-calc. by APCD 
Microbalance-Sartorious Impingers-Ace Pitobe tube-Napp US box-Dwyer magnehelic 
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M- 
(4.03 lbs/hr 1 

TEST 

RULE 54 DUST & FUMES 

PERMIT LIMIT 

40 lbs/hr 





??SITE NAME?? on ??TEST D L ? ?  
TEMPERATURES: 

01 ts = (C, ts(n))/total n's 
02) TS = ts+460 
0 3) tm= ( C {(t 1 (n)+t 2t(n))/2)ltotal n's 
04) Tm= (t l  +t2)/2 + 460 
05) ti= (I: ti(n))/total n's 
06) Tstd 

PRESSURES: 
07) Pbar= {(P @ S.L.)+[ft. above S.L.*(-0.1 in HgIlOOft)]) 
08) Pg= read from pressure sensing device 
09) Ps- Pbar + (Pgl13.6) 
10) AH 
11) Prn= Pbar+(AH/13.6) 
12) Pstd 

UOLUME: 
13) Vrn= Vm(end)-Vm(begin) 
14) Y 
15) Vm'r Vm*Y 
16) Vpw @ ti = from appendix 
17) corr Vwrn = {[(Vm"Vpw@implPs)*Pm*Tstd]/(Tm*Pstd)} 
18) Vm std = {[Vrn"(TstdlTm)*(Pm/Pstd)]-corr Vwm} 

Vlc- (C Volume of irnpingers) 19) a 
20) 
21) R 
22) MwH20 
23) VW std = {[(Vlc*a*R*Tstd)l(Pstd*MwH20)}+corr V W ~ )  

CALCULATIONS: 
MOISTURE- 
24) Bws(1) =(Vw std)l(Vw std+Vm std)100 
25) Vpw @ ts = from appendix 
26) Bws(2) =[(VPW @ ts)IPs]*100 
27) Bws = lower value of equation 24 or 26 

MOLECULAR WEIGHT- 
28) O/aM 
29) YdXXZ 
30) %N2+inerts+%CO 
31 Md=[0.440(%C02)]+[0.320*(0/o02)]+[0.280(%N2+inerts+0/~CO)~ 
32) Ms=Md*(l -Bws)+l 8.0e(Bws) 

FLOW- 
33) AP 

_ P.O.#????? TEST #????? 

34 j 9, 
35) vs= 85.49*Cp*{[(Ts*AP)I(Ps*M~)]".5} 
36) As=3.14*[(D~)~2/4] 
3 7 QS = (vs)*As*~O 
38) Qstd = I  7.64*Qs*(1 -Bws)*Ps/Ts 1.34E+04 dscfm 
EMISSIONS- 

FRONT HALF 
39) mn (front) 0.02492 g 

40) Cs (front) =15.43*mn(front)/Vm std 0.0080 0.008 grainsldscf 

41 E (front) = (0.00857)*(Qstd)*Cs (front) 0.92 Ibslhr 

BACK HALF 
42) mn (back) 
43) Cs (back) =15.43'mn(back)lVm std 0.0270 
44) E (back) = (0.00857)*(Qstd)'Cs (back) 

TOTAL 
45) rnn (total) = mn(front)+mn(back) 
46) Cs (total) =15.43*mn(total)lVm std 

0 
0.0350 0 

47) E (total) = (0.00857)*(Qstd)*Cs (total) 

ISOKINETICS: 
48) An-3.1 4*[(Dn)"2/4] 0.0755 inA2 

49) I=.09450(Ts'Vm std)lPs*vsAn0(1-Bws) 107.83 %= G 108 % 
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?? SITE NAME?? on ??TEST DATk  

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

LABORATORY ANALYSIS OF PARTICULATE TEST 

TEST SITE: Calmat Pala 

TEST # 91 301.0 P.O.# 1 1 7 TEST DATE: 10/28/91 

LAB ANALY SlS BY: D. Shina DATE: 11  16/91 

LAB REPORT BY: D. Shina DATE: 1 1 /6 /91  

REVIEWED BY: L. Twaddle DATE: 1 1/20/91 

FINAL WEIGHT 

SILICA GEL CONTAINER: 

INITIAL WEIGHT 
552.38 g 

540.67 g 
458.16 g 
447.45 g 

NET WEIGHT 

LzLumUs 
ST0 = Net Wgt(so1v) / Tot. Vol(so1v. used) 
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G A N I C ;  
mm: 

BKR ID = 

Ini t ia l= m l 

tot. Rinses= m l 
Tot. Val= m l 

WEIBPTS: 

final= 9 
in i t ia l= 

:>:>,:::j::$j::::c::,:i::::.:.:::>:$>:i>:jj 
9 

net = ~ t : ~ ~ , j i @ ~ ~ ~ M # )  ..................... ............... g 3:.. 

mm: 
BKRID= 91101 

200.00 m l  Init ial= 
tot. Rinses= 30.00 m l 

rnIBPTS: 
final= 29.1612 g 

init ial= 29.1599 g 
.- 

net = . ; ~ ~ ~ $ o ; ; ~ ~ ~ :  .:::>.:.:,:.:.:.:v: :.:., ........................ .: ..................... 

IlLfWfk 
mm: 

BKRID= 91127 
Init ial= 200.00 m l 

tot. Rinses= 30.00 m l 
................. ..... ,.,%. / ..................... ..l....... @$.!$,gm.?a: m 1 

................. ; ..... m..:: .:; :. ................ 

WIGHTS: 
final= 29.9974 g 

in i t ia l= 29.9968 g 
:$::z.:~:$.:,~:7:v.~$:*,.:.:.:.:<.:.:.:.:$ 

net= gzs$z,&-$ g ..Q .............................. .................... 




