2002 Periodic Emissions Inventory
for
Carbon Monoxide

for the

Maricopa County, Arizona, Nonattainment Area

June 2004



This emissions inventory has been prepared by:

Bob Downing
Dena Konopka
Matt Poppen
Eric Raisanen

Maricopa County Environmental Services Department

1001 N. Central Ave. Suite 250
Phoenix, AZ 85004

Ruey-in Chiou

Steve Ochs

Roger Roy

Maricopa Association of Governments
302 N. 1st Ave. Suite 300

Phoenix, AZ 85003

with additional contributions and/or review by:

Randy Sedlacek

Peter Hyde

Arizona Department of Environmental Quality
1101 W. Washington St.

Phoenix, AZ 85007

Bob Farrell

Pima County Air Quality Control District
P.O. Box 987

Florence, AZ 85232

Alison K. Pollock

Cuong Tran

Christian Lindjhem

ENVIRON International Corp.
101 Rowland Way

Novato, CA 94945

2002 Ozone Periodic Emission Inventory i

Maricopa County, AZ



Table of Contents

L. INEFOAUCTION ..ottt bttt bbb bbbt e e 1
1.1 OVBIVIBW. ..ottt bbbt bbb bbbttt bbbttt e ettt 1
1.2 Agencies responsible for the emissions INVENTOIY..........ccoeiieiiiiiiienine e 1
G T = 40T = IR0 o L= SRS SSSSRSO 2
1.4 GEOGIAPNIC SCOPE. ... eitieiie ettt ettt sttt b e bt et e bt e beenbe st e sbeeneereas 2
1.5 Overview of local demographic and land-use data.............cccceecveverieeiieeie e 3

1.5.1 DemographiC Jata........ccoooueiiiiiiiiiiieiesiie ettt 3
1.5.2 LaNG-USE TALA......ccviieiiiieiieieiesie ettt bbbt 3
1.6 EMISSIONS OVErview DY SOUICE CALEQOIY .......oiiiiieiiiiie ettt 4
1.6.1 POINT SOUICES ....ouviiitiitiitietieiie ettt ettt bbbttt ne bbb b 4
1.6.2  ATEE SOUICES ......eeeuteeteeaiteeatee et e it e ettt e esb e e bt e s be e e bt e esb e e beesbe e e beesaneabeeabeeeneennneanns 5
1.6.3 NONroad MODIIE SOUICES .......ccouiiiiiiisiiiie it 5
1.6.4 ONroad MODIIE SOUICES .....ccviiuieiieie ettt sttt 6
1.6.5 Summary of emissions by SOUICe CategOrY.......cccoveveiierieerieiie e 6
1.7 RETEIBINCES. ...ttt sttt ettt et e bt e ke et eese e sbeebeeneesbeebeeneenreas 8

2. POINT SOUICES ...ttt sttt b et ettt e s e b et e s e s bt e b e e s b e ebeenbeenbeebeenbeaneenne e 9
2.1 INtrodUCTION BN SCOPE ... ueeiiiteeitieie ettt ettt b ettt sae e st et e be e be e b e eneesbeeneennes 9
2.2 ldentification 0f CO POINT SOUICES........ccuiiierieeieiiesir e see e seeste e sa e e sreeneeeneennes 10
2.3 Procedures for estimating emissions from point SOUICES ..........ccocvrverreereeiienienseeniesieens 14

2.3.1 Example 1: Ocotillo POWEr PIant..........cccocoiiieiiiie e 15
2.3.2 Example 2: Imsamet Of AlZONa ........ccoviiiiiiiiiieiieee e s 15
2.4 EmMISSION redUCTION CIEAITS. ....cviiviiiiiiieieie sttt bbb 18
2.5 CO point source emiSSiONS DY PrOCESS TYPE ...ccveeiverieiieiiieiesiie e see e 19
2.6 Summary Of POINt SOUICE BMISSIONS ....cuveiieiieiieesieeiesee e e e e e e e s e e e e e sreeneeeneesres 23
2.7 Quality assurance / quality CONtrol ProCEAUIES..........ccveviiieiieie e 23
2.7.1 Emission survey preparation and data collection............cccooceveniienininicicien, 23
2.7.2  SUDMISSION PrOCESSING....cviivveiteeiteeieiee st ete st e steeste e e teeste e saeeste e e e sraesreeaesneennas 24
2.7.3 Analysis of annual point source emissions data for this inventory....................... 25
2.8 RETEIBNCES. ... ettt bbb 25

3. AATB SOUICES ...ttt ettt ettt ettt b ettt e ke e ae e e b e e e he e e b e e shn e et e e e me e e b e e nmneeneeanneenree e 27
3.1 Scope and MethodolOgY ........ccuciieiiiie i 27
3.2 FUEI COMBUSTION. .. .ccuiiiiieiteie ettt sttt e st sreeeeeneesteeneeeneenreas 28

3.2.1 INdustrial NAtUFAl GaS........ccveiueiieiieie e 28
3.2.2 INAUSEFIAT TUBT Oll....eeeeiceeeeee e 30
3.2.3 Commercial/institutional natural gas...........ccceevviiiiiiiiiciccece e 31
3.2.4 Commercial/institutional fuel Ol ...........ccooveiiiiiie e 33
3.2.5 Residential Natural gas.........cccccveiiiiiiiciecc s 34
3.2.6 Residential wood COMBDUSTION ........cceiiiiiiiiiieic e 35
3.2.7 Residential fUel Ol ..........ccooviiriiee e 37
3.2.8 Summary of all area-source fuel COMBUSTION .........ccovvvieiiiiniiec e 37
3.3 INAUSEIIAI PrOCESSES. . .ecuviieieiieeieciee sttt ettt ettt e e e s e ste et e e e e be e be e e e sreesreeneas 38
3.3.1 Chemical ManufaCTUIING ........cccveiiriiieiese e 38

2002 Carbon Monoxide Periodic Emission Inventory i Maricopa County, AZ



3.3.2 CommErcial COOKING ......oiiiiiiiiiie e e 39

3.3.3 State-permitted portable SOUICES........ccvevveiiiiieie e 41
3.3.4 Industrial processes not elsewhere classified (NEC).........ccccovovivviiniinneniinnnene. 42
3.3.5 Summary of all area-source industrial ProCESSES..........cvererierivereerieseerieeiesieeees 42

3.4 Waste treatment and diSPOSaAl ..........coveiiiiiiieiiie e 43
3.4.1 ON-SIte INCINEIATION....c.viiiieiteiie ittt 43
342 OPEN DUIMING .ottt b et e esne e e 43
343 LANATIIIS . s 46
3.4.4 Summary of all area-source waste treatment and disposal .............cccoceverirrnenne. 47

3.5  MIiSCellanNEOUS @rea SOUICES. .......c.uiueiieieierie sttt sttt b nre s 47
3.5.1 Other COMDUSTION........coiiiiiie et 47
3.5.1.1 Wildfires and brush fires .........ccocvieeieiinie e, 47

3.5.1.2 SHIUCLUIE FIMES...ceiiiiieiectie et 49

3.5.1.3 VENICIE FITES ..t 50

3.5.1.4 ENQINE TESTING ..evveiieieitie sttt sttt nne e 51

3.5.2 Health SErviCes: CremMatOries .........courierieiiriiisieee et 51
3.5.3 ACCIAENTAl FEIEASES......ceiiieiieecieee e e 52
3.5.4 Summary of all miscellaneous area SOUICES .........ccccvevereereeiesieese e e e enee e 52

3.6 Summary Of area SOUICE EIMISSIONS. ........cieirieeieriesiiesiesreesteestessee e e seesseesseesaeeseesreessesneens 53
3.7 Quality assurance / quality CONtrol ProCEAUIES..........civeiveiiieiierie e e e 53
3.8 RETEIENCES. ... ettt bbbt et e b eneenreas 55
4. NONTFoad MODIIE SOUICES........oouiiiiiieii e e 57
2t R 01 (T (1 A o] OSSP TTRPRTURPPRUPTRN 57
4.2 Agricultural @QUIPIMENT..........coiiiiiiieceecr et e e sneeneenres 59
4.3 Airport ground SUPPOIt EQUIPIMENT .......oiiiiiiiieiieiie et 60
4.4  Commercial EQUIPMENT......ccieiieie ettt ra et e e ae e s reenaeaneenneas 61
4.5 Construction and mining eQUIPIMENT..........c.ccoiiieie i 62
4.6 INAUSEIIAl EQUIPMENT ....iiiiiiiie bbbttt e e 62
4.7 Lawn and garden €QUIPMENT.........ccviiieieeiie i esie st e ste e s e e sreeste e e sraere s e e sreensesnaesres 63
4.8  LOQQING EQUIPIMENT.....cuiiiiiiiiiteitiite ettt s bbbt e bt bt e e ne e 64
4.9 PIEASUIE Craft ......oiuiiiiiiieiieiee ettt eas 64
4.10 Railway maintenance EQUIPIMENT..........cuiiiiiieierie e 65
4.11 Recreational EQUIPMENT .........coviiiiieie et re e reeneesneesre s 66
O A N | (o3 - Y 1 SRS TSTPRSRTR 66
4.13 LOCOIMOLIVES ....veuviieieeiieiiesieie et sttt se ettt sttt b e s e st et e b e st et e st e e beaneene e e e neenbe e 70
4.14 Summary of all nonroad mobile SOUICe EBMISSIONS ...........cccveirieriierereeee s 71
4.15 Quality aSSUraNCe PrOCEAUIES ........cveireeiieeie e steeieete e s e esteseeste e s e s e e sraessessaesreeeeannesreeneas 71
4168 RETEIBINCES. .. ecveeieeeie ettt sttt te et e et e st e e s e e st e steeseeabe e teaneesre e teereeaseeteeneenres 71
5. ONroad MODIIE SOUICES .......coiuiiieiieie ettt e e esreenaeeneenneas 73
T80 A 1 10T L3 [ o PSPPSR 73
5.2 VMT eStimation ProCEAUIE.........cceeiueiieieeie ettt st ste e ste e ste e ste e sreesresneesreenee s 73
5.3 Speed estimation PrOCEAUIE...........eiiiieieieieee ettt 76
5.4 MONthlY VMT FaCHOFS....c..iiiiiiieiece sttt re e enre e 77
5.5 Emission factor estimation ProCEAUIE .........cccoiiiiiiiieieiee et 78
5.5.1 EmIission factor MOUEL ..........cooiiiiiiieieie e 78

2002 Carbon Monoxide Periodic Emission Inventory i Maricopa County, AZ



5.5.2 Development of Model INPULS........cooiiiiiiiiiieice e s 79

5.5.3 MOUEI QUIPULS ..ottt e e ns 83
5.5.4 Summary of emiSSION TACLOIS........ccveiiiiiiieie e 83
5.5.5 EMISSION ESIMALES......ccuveiiriiesieeieeiesee st et et e e see e seeee e sreeste e e sreesseenaesneenns 84
5.6 Summary of CO emissions from onroad mobile SOUrCes..........cccccevvviiiiiiiiiieiie e, 101
5.7 QUAIILY ASSUIANCE PIOCESS ... .eveereerreirreteeseesreesseseesseesseaseesseesseaseesseessesseesseessessssesssesnes 105
5.7.1 VIMT ESHMALES....cciuiieitiiiie ettt st et e e ae e be e anae e naeeanes 105
5.7.2 EMIsSion faCtor @StIMALES ........cccvveieiieiieie e et ae e 105
5.7.3 Quality review of 2002 periodic CO emissions INVENLOrY...........cccceevveviveerueennn. 105
5.8 RETEIBNCES. .....ii ittt e e e reanes 106

2002 Carbon Monoxide Periodic Emission Inventory iii Maricopa County, AZ



Table 1.2-1.
Table 1.5-1.
Table 1.5-2.
Table 1.6-1.
Table 1.6-2.
Table 1.6-3.

Table 1.6-4.

Table 1.6-5.

Table 1.6-6.

Table 2.2-1.

Table 2.2-2.
Table 2.3-1.
Table 2.4-1.
Table 2.5-1.
Table 2.6-1.

Table 3.1-1.
Table 3.2-1.
Table 3.2-2.

Table 3.2-3.

Table 3.2-4.

Table 3.2-5.

Table 3.2-6.

Table 3.2-7.

Table 3.2-8.

List of Tables

Chapter authors and QA/QC CONLACES. .......c.eieerierieiie e 1
Demographic profile of Maricopa County and the CO nonattainment area............. 3
Land-use categories used to apportion EMISSIONS. .........ccveveervereeieeseeseeieseeseaeens 4
Summary of annual and season-day point source emissions, by source category.... 4

Summary of annual and season-day area source emissions, by source category. .... 5
Summary of annual and season-day CO emissions from nonroad mobile

SOUICES. ..ttt est et e ettt e e e s e e e ekt et e e st e e e me e e n e e R et e e e e mn e e n e ann e e n e e e e e nne e s 6
Annual and season-day emissions from onroad mobile sources in Maricopa

LG 11 o1 32T OP R PPPPPR 6
Summary of annual CO emissions (tons/yr) in the CO nonattainment area, by
source category, 1990—2002. .........cooiiiiiieiiiie e 8
Summary of CO season-day emissions (Ibs/day) in the CO nonattainment area,

by source category, 1990—2002..........cceoeiiereeieiie e 8
Number of stationary point sources by location and permitting authority............. 10
Name and location of all POINE SOUICES. ........ccccviieieeiicie e 10
Annual and CO season-day point source emissions, by facility. ..........cc.cccceeene. 16
CO emission reduCtion CreditS. ... ...ooveieieiiiiseeie e 18
Annual and CO season-day point source emissions, by process type. ........c......... 19
Summary of annual and season-day point source emissions, by source

(07 1(=T0 0] TP PP PP RPPPR 23
List Of area SOUICE CAtEQOIIES. ....uveveereeiieeieeie e ste e see e te et re et e e 27
Natural gas sales data from Maricopa County natural gas suppliers. .................... 28
Emission factors and annual emissions from area-source industrial natural gas
combustion, by COMDUSEION TYPE. .....ccveiiiiiiii e 29
Annual and season-day emissions from area-source industrial natural gas

(070] 101 o0 L1 £ o] SRRSO 29
Emission factors and annual emissions from area-source industrial fuel oil
combustion, by COMBDUSEION TYPE. .....ccveiiiiiiieiie e 31
Annual and season-day emissions from area-source industrial fuel oil

(070] 101 o011 £ o] ST SRTRTOR 31
Emission factors and annual emissions from area-source

commercial/institutional natural gas combustion, by combustion type................. 32

Annual and season-day emissions from area-source commercial/institutional
natural gas COMDBUSTION. ..........ouiiiiiiie e
Emission factors and annual emissions from area-source
commercial/institutional fuel oil combustion, by combustion type..........c.ccc........ 34

Table 3.2-9. Annual and season-day emissions from area-source commercial/institutional

fuel Ofl COMBUSTION. ..o e 34
Table 3.2-10. Annual and season-day emissions from residential natural gas combustion. ........ 35
Table 3.2-11. Annual and season-day emissions from residential wood combustion.................. 37
Table 3.2-12. Annual and season-day emissions from residential fuel oil combustion. .............. 37
Table 3.2-13. Summary of annual and season-day area source fuel combustion......................... 37
Table 3.3-1. NAICS codes and descriptions for chemical manufacturing. ...........cccccocevervnnne. 38
Table 3.3-2. Annual and season-day emissions from area-source chemical manufacturing...... 39
Table 3.3-3. Maricopa County restaurants, DY tyPe. ..o 40
2002 Carbon Monoxide Periodic Emission Inventory  iv Maricopa County, AZ



Table 3.3-4. Annual emissions from commercial cooking, by equipment type........ccccccoeueevee. 40
Table 3.3-5. Season-day emissions from commercial cooking, by equipment type. ................. 40
Table 3.3-6. Annual and season-day emissions from commercial cooking. .........cc.ccceeerrvenenne 40
Table 3.3-7. Emissions from ADEQ-permitted portable sources, by permit type. .................... 42
Table 3.3-8. Annual and season-day emissions from other industrial processes. ..................... 42
Table 3.3-9. Summary of annual and season-day area source industrial processes. ................. 42
Table 3.4-1. Annual and season-day emissions from on-site incineration...............cccccceeevveennenn 43
Table 3.4-2. 2002 Maricopa County burn permit activity data. ..........ccccceverivereeiesieneeresnn 44
Table 3.4-3. Emission and fuel loading factors for open burning. ..........ccocceveveeieniniicnennene 44
Table 3.4-4. Annual emissions from open burning (tONS/Yr). .....c.cccvvveiiveie i 45
Table 3.4-5. Surrogate land-use classes, ratios and annual emissions from open burning in

TNE CO NAA . . e bbbttt ettt ettt be st 45
Table 3.4-6. Season-day emissions (lbs/day) from open burning. ..........ccocceevvvieiieiiniienenene, 46
Table 3.4-7. Annual and season-day emissions from landfills............ccccccoovviiviiiiiiii e, 46
Table 3.4-8. Summary of annual and season-day emissions from waste treatment and

AISPOSAL. ...t nraenn 47
Table 3.5-1. Emission and fuel loading factors for wildfires and brush fires. ............cccocveiin 47
Table 3.5-2. Annual emissions from wildfires and brush fires (toNS/yr).......ccccccevvevvcicivennenne 48
Table 3.5-3. Season-day emissions from wildfires and brush fires (Ibs/day)...........ccccocervnnrnne. 48
Table 3.5-4. Estimated material burned, emission and fuel loading factors for structure fires.. 49
Table 3.5-5. Annual and season-day emissions from structure fires...........cccccovenvniininiieenennn 50
Table 3.5-6. Estimated material burned, emission and fuel loading factors for vehicle fires. ... 50
Table 3.5-7. Annual and season-day emissions from vehicle fires. .........ccccooeviinniiniiienenn 51
Table 3.5-8. Annual and season-day emissions from engine testing. ........c.ccccevcvevevieivereennnn, 51
Table 3.5-9. Annual and season-day emissions from Crematories. ........cccccvevvrveerieeneeniesiensieenne 52
Table 3.5-10. Annual and season-day emissions from accidental releases. ............ccccocevververnnnne. 52
Table 3.5-11. Summary of annual and season-day emissions from all miscellaneous area

SOUICES. ..ttt ettt e it e ettt e ettt e ek e e et e e ab et e e a ket e e a b e e e Rt e e e R bt e e eRb e e e bb e e e b e e e e nnr e e nnne e e nnneas 52
Table 3.6-1. Summary of annual and season-day area source emissions, by source category... 53
Table 4.1-1. Default weekday and weekend day activity allocation fractions. ..............cc.ccee.ee. 59
Table 4.2-1. Annual emissions from agricultural equipment in Maricopa County.................... 59
Table 4.2-2. Annual emissions from agricultural equipment in the CO nonattainment area. .... 60

Table 4.2-3.

Table 4.2-4.
Table 4.3-1.
Table 4.3-2.
Table 4.4-1.
Table 4.4-2.
Table 4.5-1.
Table 4.5-2.
Table 4.6-1.
Table 4.6-2.
Table 4.7-1.
Table 4.7-2.
Table 4.8-1.
Table 4.8-2.
Table 4.9-1.

Total seasonal and season-day emissions from agricultural equipment in

MaArTCOPA COUNLY ...ttt bbbttt bbbt 60
Season-day emissions from agricultural equipment in CO nonattainment area. ... 60
Annual emissions from airport ground sSUpport eqUIPMENt..........ccccvrererereriniens 61
CO season-day emissions from airport ground support equipment. ..........c.ccco..... 61
Annual emissions from commercial EqUIPMENT..........cccviiiiiiinieieee s 61
CO season-day emissions from commercial equipment. ..........cccceevveveeierieeieenns 62
Annual emissions from construction and mining equIPMENt..........ccccceeerererennens 62
CO season-day emissions from construction and mining equipment. ................... 62
Annual emissions from industrial eqUIPMENT. ..ot 63
CO season-day emissions from industrial equipment. .........cccccovevieiiieiecicieenn, 63
Annual emissions from lawn and garden eqUIPMENT. .........cooviiiereieniienieiens 63
CO season-day emissions from lawn and garden equipment............ccccoccevveieennens 64
Annual emissions from 10gging eQUIPMENT. ......cc.eoiriiiieninireee e 64
CO season-day emissions from logging equipment...........cccevevvevieevecciesecseenns 64
Annual emissions from pleasure craft eqUIPMENT. ..........ccooiviiieicieiencreeeees 65

2002 Carbon Monoxide Periodic Emission Inventory v

Maricopa County, AZ



Table 4.9-2. CO season-day emissions from pleasure craft equipment. ............ccoccevvviiiiennnnne 65

Table 4.10-1. Annual emissions from railway maintenance equipment. ...........ccccoccevvverveieeseeenn. 65
Table 4.10-2. CO season-day emissions from railway maintenance equipment............cccoceeevenne. 66
Table 4.11-1. Annual emissions from recreational eqUIPMENt..........c.ccceviveveiierieene e 66
Table 4.11-2. CO season-day emissions from recreational equipment. .........ccccoeveeveinieeniennnne 66
Table 4.12-1. NEI default emission factors, by aircraft type. .......ccccccevvevieievieieee e 67
Table 4.12-2. 2002 airport activity data and emission calculation methods. ............cccccevveiieenen. 68
Table 4.12-3. Emission factors, and annual and CO season-day emissions, by airport and

AUITCTATT TYPB. ottt 69
Table 4.13-1. Fuel use, emission factors, and annual emissions from locomotives in

MaArICOPA COUNLY....ccueiiiiiiieiie sttt ettt sbe et et b e e e e 70
Table 4.13-2. Annual CO nonattainment area emissions from [0COMOLIVeS. ...........c.ccocvvrveriennn, 70
Table 4.13-3. CO season-day emissions from l0COMOLIVES. .........ccccceeierieriniieiesie e 71
Table 4.14-1. Summary of annual and season-day CO emissions from nonroad mobile

SOUICES. .ttt ettt ettt ekt a bbb e 4 st e e e st e e e e e e e e e e e e e e e e 71
Table 5.2-1. 2002 HPMS VMT by area type and facility type for the CO nonattainment area

(annual average daily traffic). .........ccoooeiiiiiiiei 74
Table 5.2-2. 2002 HPMS VMT by area type and facility type for Maricopa County (annual

average daily traffiC) .......ocooeiii s 75
Table 5.3-1. Average daily speeds (mph) for the 2002 periodic emissions inventory............... 76
Table 5.4-1. Average daily VMT adjustment factors by month.........ccccccooiiiniiiiiinnicic 77
Table 5.4-2. Average daily VMT during 2002 carbon monoxide season for the CO

nonattainment area (November 2002—January 2003). ........cccoeverierierieniiesiennennens 78
Table 5.4-3. Average daily VMT during 2002 carbon monoxide season for Maricopa

County (November 2002—January 2003). ........cccerierierieeiieeieseesieesie e see e 78
Table 5.5-1. Daily CO emissions in the CO nonattainment area, by vehicle class, facility

type and area type (peak CO Season day). .....ccccevvereeiveresiieieese et 85
Table 5.5-2. Daily CO emissions in Maricopa County, by vehicle class, facility type and

area type (peak CO SEASON dAY). ....cceeiviiieiiieie e s erie s e ste e sre e nneas 89
Table 5.5-3. Daily CO emissions in the CO nonattainment area, by vehicle class, facility

type and area type (annual average daily traffic)...........cccoevviiiiiii i 93
Table 5.5-4. Daily CO emissions in Maricopa County, by vehicle class, facility type and

area type (annual average daily traffic)..........ccccccoovviiiiii i, 97
Table 5.6-1. Daily CO emissions (kg/day) in the CO nonattainment area from onroad

mobile sources by vehicle class, area type and facility type (winter day). .......... 101
Table 5.6-2. Daily CO emissions (kg day) in Maricopa County from onroad mobile sources

by vehicle class, area type and facility type (winter day). .......cccccceevvveevverennnnnn. 102

Table 5.6-3. Daily CO emissions (kg/day) in the CO nonattainment area from onroad
mobile sources by vehicle class, area type and facility type (annual average

BAY ) ettt bbbt 103
Table 5.7-1. Comparison of CO emissions from onroad mobile sources and vehicle miles
traveled (VMT) in the CO nonattainment area, 1990-2002. ...........cccccvevvrreennenn. 105

2002 Carbon Monoxide Periodic Emission Inventory  vi Maricopa County, AZ



List of Figures

Figure 1.4-1. Map of Maricopa County and the CO, ozone, and PM;, nonattainment areas. ...... 2
Figure 1.6-1. Annual emissions in the CO nonattainment area, by source category (tons/yr). .... 7
Figure 1.6-2. Season-day emissions in the CO nonattainment area, by source category

(0557 1Y) TSRS 7
Figure 2.7-1. Data flow for annual point source emission inventory reporting...........cccoceeeeueens 24

Appendices
Appendix 2.1 Instructions for Reporting 2002 Annual Air Pollution Emissions
Appendix 3.1 2002 Fire Department Survey Results

Appendix 5.1 Traffic Information

Appendix 5.2 MOBILE®6.2 Inputs, Outputs, and Spreadsheet

Appendix 5.3 Vehicle Registration Data

Appendix 5.4 Minimum and Maximum Temperature Calculations

Appendix 5.5 VMT Reasonableness Calculations

Appendix 5.6 FORTRAN Source Code for Emission Factor Weighting Program
Appendix 5.7 Monthly Gasoline Data

2002 Carbon Monoxide Periodic Emission Inventory  vii Maricopa County, AZ



2002 Carbon Monoxide Periodic Emission Inventory  viii Maricopa County, AZ



1. Introduction

1.1 Overview

This 2002 periodic carbon monoxide (CO) emissions inventory was developed to meet require-
ments set forth in Title | of the Clean Air Act Amendments of 1990 (CAAA). The CAAA
require development of a baseline emission inventory and periodic revisions for areas that fail to
meet the National Ambient Air Quality Standards (NAAQS). A portion of Maricopa County is
classified as serious nonattainment for carbon monoxide.

This inventory includes emission estimates for carbon monoxide (CO) from point, area, nonroad
mobile, and onroad mobile sources. Note that totals shown in all tables may not equal the sum of
individual values due to independent rounding.

1.2 Agencies responsible for the emissions inventory

Maricopa County Environmental Services Department (MCESD) has primary responsibility for
preparing and submitting the 2002 Periodic Ozone Emissions Inventory for Maricopa County.
Stationary point, area, and nonroad mobile source emission estimates for aircraft and loco-
motives were prepared by MCESD. The remaining nonroad mobile emission estimates were
developed by ENVIRON International Corporation (Environ et al., 2003), with additional work
conducted by MCESD to develop estimates for the nonattainment area and a typical season day.
The Maricopa Association of Governments (MAG) prepared the onroad mobile emissions
estimates. Quality assurance and quality control (QA/QC) activities are described in each
chapter. The persons responsible for inventory preparation and QA/QC activities for each
chapter are listed in Table 1.2-1.

Table 1.2-1. Chapter authors and QA/QC contacts.

Chapter Author(s) QA/QC contact persons
Point Sources Bob Downing Matt Poppen, Eric Raisanen and Dena
MCESD (602) 506-6790 Konopka
MCESD (602) 506-6790
Area Sources Matt Poppen, Eric Raisanenand  Bob Downing
Dena Konopka MCESD (602) 506-6790
MCESD (602) 506-6790 Ruey-in Chiou and Scott DiBiase

MAG (602) 254-6300

Nonroad Mobile Sources  Matt Poppen and Eric Raisanen Bob Downing and Dena Konopka
MCESD (602) 506-6790 MCESD (602) 506-6790
Ruey-in Chiou and Scott DiBiase
MAG (602) 254-6300

Onroad Mobile Sources Roger Roy Ruey-in Chiou
MAG (602) 254-6300 MAG (602) 254-6300
Bob Downing and Dena Konopka
MCESD (602) 506-6790
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1.3 Temporal scope

Annual and CO season-day emissions were estimated for the year 2002, for Maricopa County
and the Maricopa County CO nonattainment area (NAA). The three-month peak CO season for
Maricopa County is defined as November through January. The CO season is based on CO
exceedances from 1988 through 1991 and is consistent with the CO season in the 1990 base year
inventory.

1.4 Geographic scope

This inventory includes emission estimates for Maricopa County and for the Maricopa County
CO nonattainment area. Maricopa County encompasses approximately 9,223 square miles of
land area, while the Maricopa County CO nonattainment area is approximately 1,946 square
miles or approximately 21 percent of the Maricopa County land area. A map of Maricopa
County and the CO nonattainment area is provided in Figure 1.4-1.

Figure 1.4-1. Map of Maricopa County and the CO, ozone, and PMyo nonattainment areas.
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1.5 Overview of local demographic and land-use data

Many of the emissions estimates generated in this report were calculated using demographic and
land-use data provided by the Maricopa Association of Governments (MAG). These data were
used to apportion and/or scale Maricopa County emissions estimates to the nonattainment area
and vice versa. (For example, county-level emissions from residential natural gas usage in
Maricopa County was apportioned to the nonattainment area using the ratio of occupied house-
holds in each area). Detailed explanations of how emission estimates were apportioned or scaled
are presented in each of the following chapters, along with the data sources used.

1.5.1 Demographic data

The demographic data provided by MAG included population, housing and employment data for
calendar year 2002, for Maricopa County and the nonattainment area. Table 1.5-1 provides an
overview of the demographic data used in this report.

Table 1.5-1. Demographic profile of Maricopa County and the CO nonattainment area.

Maricopa Within Percent within
Demographic variable County CO NAA CO NAA
Total resident population 3,296,250 3,232,387 98.06%
Total non-resident population 253,443 249,420 98.41%
Total population: 3,549,693 3,481,807 98.09%
Occupied resident housing units 1,215,173 1,192,680 98.15%
Total non-resident households 146,664 144,419 98.47%
Total occupied households: 1,361,837 1,337,099 98.18%
Retail employment 438,674 431,973 98.47%
Office employment 392,383 390,375 99.49%
Industrial employment 383,938 376,610 98.09%
Public employment 221,676 213,061 96.11%
Other employment 232,614 227,953 98.00%
Total employment: 1,669,285 1,639,972 98.24%

1.5.2 Land-use data

The most recent land-use data available from MAG was for the year 2000. The 2000 land-use
data was assumed to be representative of 2002. Table 1.5-2 presents a summary of the land-use
categories and acreage used to develop emission estimates for this inventory.
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Table 1.5-2. Land-use categories used to apportion emissions.

Acreage in Acreage Percent

Maricopa within CO within CO
Description County NAA NAA
Active open space (e.g., parks) 127,792 90,038 70.46%
Passive open space (e.g., mountain preserves) 2,057,048 40,846 1.99%
General open space (not elsewhere classified) 849 782 92.16%
Golf courses 22,922 22,231 96.98%
Water 110,940 38,057 34.30%
Agriculture 415,473 185,029 44.53%
Vacant (e.g., developable land) 2,653,351 414,465 15.62%

1.6 Emissions overview by source category
1.6.1 Point sources

The point source category includes those stationary sources that emit a significant amount of

pollution into the air such as power plants and large industrial facilities. As Maricopa County

has an established annual reporting program for sources with air quality permits, the thresholds

for defining a point source are lower than the minimums required by the US EPA. For the

purposes of this inventory, a point source is a stationary operation within Maricopa County or

within 25 miles of the CO nonattainment area, which in 2002 emitted:

e 25 English (short) tons or more of carbon monoxide (CO); or

e 10 tons or more of volatile organic compounds (VOC), oxides of nitrogen (NOy), or sulfur
oxides (SOy); or

e 5tons or more of particulate matter less than 10 microns (PMso) or ammonia compounds
(NHy).

Table 1.6-1 summarizes annual and season-day emissions of the chief point source categories.
A detailed breakdown of emissions calculations for all point sources is contained in Chapter 2.

Table 1.6-1. Summary of annual and season-day point source emissions, by source category.

Maricopa County CO nonattainment area
Annual Season-day Annual Season-day

emissions emissions emissions emissions

Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Electricity generation 1,058.24 3,484.0 894.61 2,598.0
Commercial/institutional fuel combustion 45.63 329.7 45.63 329.9
Industrial fuel combustion 426.42 2,618.6 401.93 2,472.6
Industrial processes 82.08 565.5 82.07 565.5
Manufacturing processes 146.12 959.9 135.99 882.0
Waste disposal 64.39 343.8 56.41 299.9
All point sources: 1,822.88 8,301.5 1,616.64 7,147.9

2002 Carbon Monoxide Periodic Emission Inventory 4 Maricopa County, AZ



1.6.2 Area sources

Avrea sources are facilities or activities whose individual emissions do not qualify them as point
sources. Area sources represent numerous facilities or activities that individually release small
amounts of a given pollutant, but collectively they can release significant amounts of a pollutant.
Stationary sources with annual emissions lower than the point source thresholds described in
Section 1.6.1 were included in the area source inventory. Examples of area source categories
include residential wood burning, commercial cooking, waste incineration, and wildfires.

Table 1.6-2 summarizes annual and season-day emissions of the chief area source categories, for
both Maricopa County and the CO nonattainment area. A detailed breakdown of emissions
calculations for each area source category is contained in Chapter 3.

Table 1.6-2. Summary of annual and season-day area source emissions, by source category.

Maricopa County CO nonattainment area
Annual Season-day Annual Season-day
emissions emissions emissions emissions
Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Fuel combustion 4,817.71 66,584.1 4,730.96 65,380.8
Industrial processes 412.98 2,398.4 407.74 2,369.6
Waste treatment/disposal 616.30 3,794.2 159.71 723.5
Miscellaneous area sources 2,976.99 2,537.6 243.43 1,472.8
All area sources: 8,823.98 75,314.2 5,541.86 69,946.8

1.6.3 Nonroad mobile sources

Nonroad mobile sources include off-highway vehicles and engines that move or are moved
within a 12-month period. Table 1.6-3 summarizes annual and season-day emissions from
nonroad mobile sources, for both Maricopa County and the CO nonattainment area. A detailed
breakdown of emissions calculations for each source category is contained in Chapter 4.
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Table 1.6-3. Summary of annual and season-day CO emissions from nonroad mobile sources.

Maricopa County CO nonattainment area

Annual Season-day Annual Season-day

emissions emissions emissions emissions

Equipment category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Agricultural 632.96 861.9 281.86 383.8
Airport ground support equipment 3,471.09 19,071.9 3,384.31 18,595.1
Commercial 45,797.55 244,320.3 44,922.82 239,653.8
Construction & mining 15,584.58 70,666.5 15,286.91 69,316.8
Industrial 15,135.47 89,552.2 14,846.38 87,841.8
Lawn & garden 77,273.13 111,110.3 75,866.76 109,088.1
Logging 136.54 744.7 133.93 730.5
Pleasure craft 1,423.91 4,272.3 488.40 1,465.4
Railway maintenance 61.28 371.7 60.11 364.6
Recreational 9,788.20 32,092.5 987.63 3,238.1
Aircraft 10,097.03 55,478.2 9,888.43 54,332.0
Locomotives 344.35 1,886.8 160.78 881.0
All nonroad mobile sources: 179,746.09 630,429.3 166,308.32 585,891.0

1.6.4 Onroad mobile sources

Emission from onroad mobile sources were calculated for the CO nonattainment area located
primarily within Maricopa County as well as for Maricopa County as a whole. A detailed break-
down of emissions calculations by vehicle class and roadway type is contained in Chapter 5.

Tables 1.6-4 summarizes annual and season-day emissions from onroad mobile sources for both
Maricopa County and the CO nonattainment area.

Table 1.6-4. Annual and season-day emissions from onroad mobile sources in Maricopa County.

Annual emissions Season-day
Geographic area (tons/yr) emissions (Ibs/day)
Maricopa County 352,821 1,925,867
CO NAA 322,867 1,763,151

1.6.5 Summary of emissions by source category

Figures 1.6—1 and 1.6-2 provide a graphical overview of the relative contributions of the major
source categories (point, area, nonroad, and onroad) to CO emissions in the nonattainment area,
on an annual and season-day basis, respectively.
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Figure 1.6-1. Annual emissions in the CO nonattainment area, by source category (tons/yr).

Area:
Points: 25419
: 1%
1,616.6 (1%)
(< 1%)

Nonroad:
166,308.3
(34%)
Onroad:
322,867.0
(65%)

Figure 1.6-2. Season-day emissions in the CO nonattainment area, by source category (Ibs/day).
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Tables 1.6-5 and 1.6-6 provides a comparison between this inventory and earlier periodic CO
emissions inventories for the CO nonattainment area. Note that figures may not be directly
comparable as calculation methods, emission factors, and source category definitions (e.g., point
Vs. area sources) may have changed over time.

Table 1.6-5. Summary of annual CO emissions (tons/yr) in the CO nonattainment area, by source category,
1990-2002.

Inventory year
Source category 1990 1993 1996 1999 2002
Points 1,299 874 665 1,753 1,617
Area 13,338 14,231 3,730 5,840 5,542
Nonroad mobile 167,303 166,335 184,220 195,042 166,308
Onroad mobile* n/a n/a n/a n/a 322,867
Total 181,940 181,440 188,615 202,635 173,467 **

* Prior-year inventories did not include annual totals of onroad mobile emissions.
** Total does not include onroad mobile sources, to allow more direct comparison to prior-year inventories.

Table 1.6-6. Summary of CO season-day emissions (Ibs/day) in the CO nonattainment area, by source
category, 1990-2002.

Inventory year
Source category 1990 1993 1996 1999 2002
Points 17,400 14,800 12,600 18,180 7,148
Area 175,400 186,600 42,000 48,120 69,947
Nonroad mobile 476,000 460,000 904,000 1,147,900 585,891
Onroad mobile 1,615410 1,220,223 1,120,508 1,080,829 1,763,151
Total 2,284,210 1,881,623 2,079,108 2,295,029 2,426,137

1.7 References

ENVIRON et al., 2003. Maricopa County 2002 Comprehensive Emission Inventory for the Cap
and Trade Oversight Committee, Final Rep. prepared for Arizona Dept. of Environmental
Quality, October 9, 2003.
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2. Point Sources

2.1 Introduction and scope

This carbon monoxide (CO) inventory is one of a number of emission inventory reports being
prepared to meet US EPA reporting requirements. In addition to preparing periodic emissions
inventories for the CO nonattainment area (NAA) as a commitment under the current CO State
Implementation Plan (SIP), the federal Consolidated Emission Reporting Rule (CERR) requires
that state and local agencies prepare emissions estimates on a county basis, and submit data
electronically to the US EPA for inclusion in the National Emission Inventory (NEI) for 2002.
This CO inventory is being developed concurrently with similar inventories for ozone precursors
(VOC, NOy and CO), and PM (including PM1o, PM;5, NOy, SOy, and NH3), as part of Maricopa
County's requirements under the respective SIPs.

In order to provide consistency among all these inventories, it was decided to standardize the
definition of a “point source”. While the US EPA has defined minimum point source reporting
thresholds for various pollutants, EPA guidance also notes that:

... We encourage organizations to provide facility-specific emis-

sions data for all point sources, regardless of size, where they are
already included in the S/L/T [state/local/tribal] emission inven-

tory. (US EPA, 2003)

As Maricopa County has an established annual reporting program for sources with air quality
permits, the thresholds for defining a point source are lower than the minimums required by
EPA. For the purposes of this inventory, a point source is a stationary operation within Maricopa
County or within 25 miles of the CO nonattainment area, which in 2002 emitted:
e 25 English (short) tons or more of carbon monoxide (CO); or
e 10 tons or more of volatile organic compounds (VOC), oxides of nitrogen (NOy), or
sulfur oxides (SOy); or
e 5 tons or more of particulate matter less than 10 microns (PMyp) or ammonia compounds
(NH,).

While the above approach results in some anomalies (e.g., a facility treated as a point source may
have very low, or no, emissions of a certain pollutant), a uniform definition of “point source”
ensures that all data sets, which are prepared for a variety of purposes, will be comparable.

This point source inventory includes actual CO emissions for the year 2002 and a typical day
during the CO season (defined as November through January). A description and map of the
nonattainment area are provided in Chapter 1. Questions concerning point source emissions may
be directed to Bob Downing of MCESD at (602) 506-6790.

Several tables have been constructed to provide the point source emissions and category totals.
Table 2.2-1 summarizes all point sources by location and permitting authority. Table 2.2-2
provides an alphabetical list of all point sources and their location, while Table 2.3-1 shows the
2002 annual and average CO season-day emissions broken out by facility. Table 2.5-1 lists the
2002 annual and CO season-day emissions broken out by individual process types, and Table
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2.6—1 summarizes point source CO emissions by source category. Note that totals shown in all
tables may not equal the sum of individual values due to independent rounding.

2.2 Identification of CO point sources

Maricopa County Environmental Services Department (MCESD) identified point sources within
Maricopa County through its permit system database and the 2002 annual emissions reports
submitted to the department. In addition, the permit system was reviewed to locate new facilities
that were not included in the previous emission inventory, and to identify sources that have
ceased operations since the 1999 periodic inventory was compiled.

A total of 172 point sources were identified using the emission thresholds described in Section
2.1. Of the 172 stationary point sources, 111 MCSED-permitted sources reported some level of
CO emissions — 97 within the CO nonattainment area, and 14 outside the CO NAA. There are 2
additional point sources (Hexcel Corp. and SRP Desert Basin Generating Station) within the 25-
mile boundary around the CO nonattainment area, with permits issued by the Pinal County Air
Quality Control District (PCAQCD). While the Arizona Department of Environmental Quality
(ADEQ) retains permitting authority for a limited number of industrial source categories in
Maricopa County, no ADEQ-permitted facilities are considered point sources, and are addressed
instead as area sources.

Table 2.2-1.  Number of stationary point sources by location and permitting authority.
Total no. of  Facilities reporting

Location facilities CO emissions
Within the CO nonattainment area:

— Maricopa County-permitted sites 153 97
Outside the CO nonattainment area:

— Maricopa County-permitted sites 17 14

— Pinal County-permitted sites 2 2
Total outside NAA: 19 16
Grand total: 172 113

Table 2.2-2 contains an alphabetical list of all point sources, including a unique business identi-
fication number, NAICS industry classification code, business name (including any changes
from the 1999 periodic inventory), and physical address.

Table 2.2-2. Name and location of all point sources.

Within the CO nonattainment area:

ID# NAICS Business name Address City ZIP

1074 22132 23rd Ave. Wastewater Treatment Plant 2470 S. 22nd Ave. Phoenix 85009
(formerly City of Phoenix 23rd Ave. WWTP)

1075 22132 91st Ave. Wastewater Treatment Plant 5615 S. 91st Ave. Tolleson 85353
245 337122 A.F. Lorts Company Inc. 8120 W. Harrison St. Tolleson 85353
1952 811121 Adesa Phoenix LLC 400 N. Beck Ave. Chandler 85226
1239 332321 AG Products 2525 W. Broadway Rd..  Phoenix 85041
35541 33121 Allied Tube & Conduit Corp. 2525 N. 27th Ave. Phoenix 85009
199 327332 Ameron Intl. Water Transmission Group 2325 S. Tth St. Phoenix 85034

(formerly Ameron Pipe)
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Table 2.2-2. Name and location of point sources (continued).

ID# NAICS Business name Address City ZIP
292 325412 Anabolic Laboratories Inc. 429 S. Siesta Ln. Tempe 85281
(formerly Health Factors International Inc.)
3313 221112 APS West Phoenix Power Plant 4606 W. Hadley St. Phoenix 85043
3938 332812 Arizona Galvanizing Inc. 15775 Elwood St. Goodyear 85338
4364 61131 Arizona State University 1551 S. Rural Rd. Tempe 85287
36485 54185 Billboard Poster Company Inc. 3940 W. Montecito Ave. Phoenix 85019
43124 313230 Bonded Logic Inc. 411 E. Ray Rd. Chandler 85225
3441 42471 BP West Coast Products LLC 5333 W. Van Buren St.  Phoenix 85043
458 32191 Bryant Industries Inc. 788 W. Illini St. Phoenix 85041
217 327123 Building Products Co. 4850 W. Buckeye Rd Phoenix 85043
3442 493190 Caljet (formerly Caljet/Williams) 125 N. 53rd Ave. Phoenix 85043
60598 337211 Case Furniture & Design LLC 4645 W. Polk St. Phoenix 85043
1317 321991 Cavco Industries LLC (35th Ave.) 2602 S. 35th Ave. Phoenix 85009
1318 321991 Cavco Industries LLC (Litchfield Rd.) 1366 S. Litchfield Rd. Goodyear 85338
1316 321991 Cavco Industries LLC (Durango Plant) 2502 W. Durango St. Phoenix 85009
4145 61111 Cave Creek School District 33606 N. 60th St. Cave Creek 85331
1267 32732 Cemex Mesa Plants #61 & #71 1901 N. Alma School Rd. Mesa 85201
1266 212321 Cemex USA (Phoenix) 11701 W. Indian School  Phoenix 85063
1268 212321 Cemex USA (Sun City) 24004 N. 107th Ave. Sun City 85373
1310 32311 Century Graphics LLC 2960 Grand Ave. Phoenix 85017
1426 32311 Cesar Color Inc. 3433 E. Wood St. Phoenix 85040
4401 32732 Chandler Ready Mix Inc. 6500 N. 115th Ave. Glendale 85323
51073 52312 Charles Schwab & Co. Inc. 2121 S. Price Rd. Chandler 85248
3297 42471 Chevron USA Inc. 5110 W. Madison St. Phoenix 85043
3976 33711 Cholla Custom Cabinets Inc. 1727 E. Deer Valley Dr.  Phoenix 85024
4083 32191 Chris Fischer Productions Inc. 4741 W. Polk St. Phoenix 85043
399 32739 Coreslab Structures (Ariz) Inc. 5026 S. 43rd Ave. Phoenix 85041
1198 32311 Courier Graphics Corp. 2621 S. 37th St. Phoenix 85034
4368 32191 Craftsmen in Wood Mfg. 5441 W. Hadley St. Phoenix 85043
4023 321918 Creative Shutters Inc. 2009 W. Ironwood Dr. Phoenix 85021
3744 325991 Desert Sun Fiberglass 21412 N. 14th Ave. Phoenix 85027
130 331512 Dolphin Inc. 740 S. 59th Ave. Phoenix 85043
508 337122 Eagle Industries LLC (formerly Samuel 601 S. 65th Ave. Phoenix 85043
Lawrence Furniture Co.)
45493 811121 Earnhardt Ford 7300 W. Orchid Ln. Chandler 85226
3305 311812 Earthgrains Baking Companies Inc. 738 W. Van Buren St. Phoenix 85007
26 423810 Empire Machinery Co. 1725 S. Country Club Dr. Mesa 85210
1505 32191 Executive Door 3939 W. Clarendon Ave. Phoenix 85019
544 321991 Fleetwood Homes of Arizona Inc. #21 6112 N. 56th Ave. Glendale 85311
27728 334413 FlipChip International LLC (formerly Flip 3701 E. University Dr. Phoenix 85034
Chip Technologies)
41751 326121 GCR Truck Tire Center 2815 N. 32nd Ave. Phoenix 85009
4050 311812 General Mills (formerly Pillsbury Bakeries & 1120 W. Fairmont Dr. Tempe 85282
Food Service)
4173 562212 Glendale Municipal Sanitary Landfill 11480 W. Glendale Ave. Glendale 85301
781 62211 Good Samaritan Regional Medical Ctr. 1111 E. McDowell Rd. Phoenix 85006
1418 326299 Goodrich Aircraft Interior Products (formerly 3414 S. 5th St. Phoenix 85040
BF Goodrich Aircraft Evacuation Sys.)
36772 212321 GTI Capital Holdings LLC 3636 S. 43rd Ave. Phoenix 85009
699 212321 Hanson Aggregates of Arizona (Phoenix) 4002 S. 51st Ave. Phoenix 85043
31565 32614 Henry Products Inc. 302 S. 23rd Ave. Phoenix 85009
529 32614 Highland Products Inc. 43 N. 48th Ave. Phoenix 85043
4543 32311 Hogue Printing Inc. 159 W. 1st Ave. Mesa 85210
3536 311812 Holsum Bakery Inc. 2322 W. Lincoln St. Phoenix 85009
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Table 2.2-2. Name and location of point sources (continued).

ID# NAICS Business name Address City ZIP
3802 311812 Holsum Bakery Tempe 710 W. Geneva Dr. Tempe 85252
1059 336412 Honeywell Engines Systems & Service 1944 E. Sky Harbor Cir.  Phoenix 85034
(formerly Honeywell Aerospace Services)
355 336412 Honeywell International Inc. 111 S. 34th St. Phoenix 85034
354 331314 Imsamet of Arizona 3829 S. Estrella Pkwy. Goodyear 85338
777 32614 Insulfoam 3401 W. Cocopah St. Phoenix 85009
3966 334413 Intel Corp. Ocotillo Campus (Fab 12 & 22) 4500 S. Dobson Rd. Chandler 85248
(formerly Intel Corp. Ocotillo Campus Fab 12)
983 334419 Isola Laminate Systems Corp. 165 S. Price Rd. Chandler 85224
3317 221112 Kyrene Generating Station (formerly SRP 7005 S. Kyrene Rd. Tempe 85283
Kyrene Steam Plant)
341 325991 L & M Laminates & Marble 813 E. University Dr. Phoenix 85034

4182 337122 Legends Furniture Inc. 5555 N. 51st Ave. Glendale 85301

857 334412 Litton Electro-Optical Systems 1215 S. 52nd St. Tempe 85281

3300 92811 Luke Air Force Base 14002 W. Marauder St.  Glendale 85309

744 3325 M. E. Global Inc. 5857 S. Kyrene Rd. Tempe 85283
(formerly M. E. West Castings Inc.)

1248 325991 Maax Spas 25605 S. Arizona Ave. Chandler 85248
31261 21231 Madison Granite Supplies 30600 N. 23rd Ave. Phoenix 85027

4111 337121 Magic Woods Inc. 4210 N. 39th Ave. Phoenix 85019

205 322232 Mail-Well Envelope 221 N. 48th Ave. Phoenix 85043
353 326199 Marlam Industries Inc. 834 E. Hammond Ln. Phoenix 85034
61268 327390 Master Block Inc. 12620 W. Butler Dr. El Mirage 85335
62 33711 Mastercraft Cabinets Inc. 305 S. Brooks Mesa 85202

3326 352991 Mesa Fully Formed Inc. 1111 S. Sirrine St. Mesa 85210

1414 212321 Mesa Materials Inc. (Mesa) 3410 N. Higley Rd. Mesa 85205

1415 212321 Mesa Materials Inc. (Phoenix) 7845 W. Broadway Rd.  Phoenix 85043
29474 423930 Metal Management Arizona Inc. 3640 S. 35th Ave. Phoenix 85009

1203 334413 Microchip Technology Inc. (Chandler) 2355 W. Chandler Blvd.  Chandler 85224

1875 334413 Microchip Technology Inc. (Tempe) 1200 S. 52nd St. Tempe 85281

226 32739 Monier Lifetile LLC 1832 S. 51st Ave. Phoenix 85043
882 311942 Morton Salt Glendale Facility 13000 W. Glendale Ave. Glendale 85307
881 334413 Motorola Inc. 1300 N. Alma School Rd. Chandler 85224
223 333112 MTD Southwest Inc. 550 N. 54th St. Chandler 85226
693 333415 Munters Corp. 802 S. 59th Ave. Phoenix 85043
34197 327420 National Gypsum Co. 1414 E. Hadley St. Phoenix 85034
948 32614 Nesco Manufacturing Inc. 1510 W. Drake Dr. Tempe 85283
1309 337122 New Directions Inc. 2940 W. Willetta St. Phoenix 85009
1331 337122 Oak Canyon Manufacturing Inc. 3021 N. 29th Dr. Phoenix 85017

(formerly Aspen 1)

3953 33711 Oakcraft Inc. 7733 W. Olive Ave. Peoria 85345
27925 337122 Oasis Bedroom Co. 2022 N. 22nd Ave. Phoenix 85009
52382 221112 Ocotillo Power Plant 1500 E. University Dr. Tempe 85281
3982 32311 O'Neil Printing Inc. 366 N. 2nd Ave. Phoenix 85003
3970 337122 Pacific Designs 2425 W. Sherman St. Phoenix 85043
1344 321991 Palm Harbor Homes Inc. 309 S. Perry Ln. Tempe 85281
733 811412 Pan-Glo West 2401 W. Sherman St. Phoenix 85009
419 336412 Parker Hannifin GTFSD 7777 N. Glen Harbor Bd. Glendale 85307
1341 33992 Penn Racquet Sports Inc. 306 S. 45th Ave. Phoenix 85043
1014 327121 Phoenix Brick Yard 1814 S. 7th Ave. Phoenix 85007
562 51111 Phoenix Newspapers Inc. 22600 N. 19th Ave. Phoenix 85027
148 331528 Presto Casting Co. 5440 W. Missouri Ave.  Glendale 85301
60889 326212 Purcell’s Western States Tire 420 S. 35th Ave. Phoenix 85009

1030 32311 Quebecor World Phoenix Division 1850 E. Watkins St. Phoenix 85034
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Table 2.2-2. Name and location of point sources (continued).

ID# NAICS Business name Address City ZIP
537 327999 Red Mountain Mining Inc. 4250 N. Bush Hwy. Mesa 85215
1503 321991 Redman Homes Inc. 400 E. Ray Rd. Chandler 85225
303 332431 Rexam Beverage Can Company 211 N. 51st Ave. Phoenix 85043
4318 32732 River Ranch Plant 5159 N. El Mirage Rd. Litchfield Pk 85340
759 32613 Rogers Corp. Advanced Circuit Materials 100 S. Roosevelt Ave. Chandler 85226
1437 334412 Sanmina Phoenix Division (formerly 5020 S. 36th St. Phoenix 85040
Hadco Phoenix Inc./Sanmina Phx. Div.)
3315 221112 Santan Generating Station 1005 S. Val Vista Rd. Gilbert 85296
(formerly Santan Generating Plant)
266 332312 Schuff Steel Co. 420 S. 19th Ave. Phoenix 85009
42636 62211 Scottsdale Health Care Hospital 7400 E. Osborn Rd. Scottsdale 85251
4175 493190 SFPP LP 49 N. 53rd Ave. Phoenix 85043
70634 42471 Shell Oil Phoenix Terminal 5325 W. Van Buren St. Phoenix 85043
(formerly Texaco Phoenix Terminal)
27933 562212 Skunk Creek Landfill 3165 W. Happy Valley Rd Phoenix 85027
4471 332311 Skyline Steel Inc. 631 W. Commerce Ave.  Gilbert 85233
31627 115111 South Mountain Gin 6411 S. 51st Ave. Laveen 85339
3316 221112 SRP Agua Fria 7302 W. Northern Ave.  Glendale 85303
4131 334413 ST Microelectronics 1000 E. Bell Rd. Phoenix 85022
1444 327123 Staco Architectural Roof Tile 3530 E. Elwood St. Phoenix 85040
582 337122 Stone Creek Inc. 4221 E. Raymond St. Phoenix 85040
281 212321 Sun State Rock & Materials 11500 W. Beardsley Rd.  Sun City 85373
101 31161 Sunland Beef Co. 651 S. 91st Ave. Tolleson 85353
52471 325188 Superior Lime & Chemical 320 S. 27th Ave. Phoenix 85009
3978 337122 Team Two Design Assoc Inc. 310 S. 43rd Ave. Phoenix 85009
249 336411 The Boeing Company 5000 E. McDowell Rd. Mesa 85215
937 336211 The Heil Company 1500 S. 7th St. Phoenix 85034
232 72111 The Phoenician Resort 6000 E. Camelback Rd.  Scottsdale 85251
1102 325412 The Procter & Gamble Mfg Co. 2050 S. 35th Ave. Phoenix 85009
552 337122 Thornwood Furniture Mfg. 5125 E. Madison St. Phoenix 85034
363 337122 Thunderbird Furniture 7501 E. Redfield Rd. Scottsdale 85260
56 32739 TPAC Division of Kiewit Western Co. 3052 S. 19th Ave. Phoenix 85009
1210 337122 Trendwood Inc. (15th Ave.) 2402 S. 15th Ave. Phoenix 85007
1211 337122 Trendwood Inc. (University Dr.) 261 E. University Dr. Phoenix 85004
819 336399 TRW Vehicle Safety Systems Inc. 11202 E. Germann Rd.  Queen Creek 85242
169 811111 U Haul Intl. Technical Center 11298 S. Priest Dr. Tempe 85284
1228 325991 Ultra Installations Inc. 245 S. Mulberry Mesa 85202
234 311514 United Dairymen of Arizona 2008 S. Hardy Dr. Tempe 85282
260 212321 United Metro Plant #11 3640 S. 19th Ave. Phoenix 85009
213 212321 United Metro Plant #12 11920 W. Glendale Ave. Glendale 85307
403 331316 VAW of America 249 S. 51st Ave. Phoenix 85043
2 32412 Vulcan Materials Co. (EI Mirage) 14521 N. 115th Ave. El Mirage 85335
90 32732 Vulcan Materials Co. (Phoenix) 4830 S. 43rd Ave. Phoenix 85041
174 325998 W. R. Meadows of Arizona Inc. 2636 S. Sarival Ave. Goodyear 85338
141 424910 Western Organics Inc. 2807 S. 27th Ave. Phoenix 85009
4384 321918 Western Shutter LLC 4038 E. Madison St. Phoenix 85034
2703 42471 Western States Petroleum 450 S. 15th Ave. Phoenix 85007
20706 32614 Wincup Holdings Inc. 7980 W. Buckeye Rd. Phoenix 85043
1382 33711 Woodcase Fine Cabinetry Inc. 3255 W. Osborn Rd. Phoenix 85017
(formerly McCarthy Cabinet Co.)
72 337122 Woodstuff Manufacturing Inc. 1635 S. 43rd Ave. Phoenix 85009
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Table 2.2-2. Name and location of point sources (continued).

The following point sources are outside the CO nonattainment area:

ID# NAICS Business name Address City ZIP
31606 115111 Acme Gin Co. Inc. 7401 S. Wilson Rd. Buckeye 85326
1874 212321 Alleco Stone LLC 10401 S. Miller Rd. Buckeye 85326
31643 562212 Allied Waste Industries Inc. 24427 S. Hwy 85 Buckeye 85326
31637 115111 Anderson Clayton Corp. Valencia Gin 25500 W. Southern Ave. Buckeye 85326
1218 562212 Butterfield Station 40404 S. 99th Ave. Mobile 85239
1389 541380 DaimlerChrysler AZ Proving Grounds 33040 N. 203rd Ave. Wittmann 85361
43063 221112 Duke Energy Arlington Valley LLC 39027 W. Elliot Rd. Arlington 85322
1488 115111 Farmers Gin Inc. 8400 S. Turner St. Buckeye 85326
10211 Hexcel Corp. t 1214 W. Gila Bend Hwy. Casa Grande 85222
725 212321 Kilauea Crushers Inc. Hwy 74 Wickenburg 85358
1879 562212 Northwest Regional Landfill 19401 W. Deer Valley Rd Surprise 85374
98 221113 Palo Verde Nuclear Generating Station 5801 S. Wintersburg Rd. Tonopah 85354
428 115111 Paloma Gin Properties LLC 1-8 GilaBend 85337
289 115111 Phoenix Agro Invest Inc. 51040 W. Valley Rd. Aguila 85320
42956 221112 Pinnacle West Energy Corp. 11600 S. 363rd Ave. Arlington 85322
44182 332312 Quincy Joist Company 22253 W. Southern Ave. Buckeye 85326
246 321991 Schult Homes 231 N. Apache Rd. Buckeye 85326
10469 221112 SRP Desert Basin Generating Station t 1872 N. Burris Rd. Casa Grande 85222
398 212321 Wickenburg Facility 44605 Grand Ave. Wickenburg 85390

t Source is located in Pinal County.

2.3 Procedures for estimating emissions from point sources

Both annual and average season-day CO emissions were estimated from annual source emission
reports, MCESD investigation reports, permit files and logs, or telephone contacts with sources.
For most of the sources, material balance methods were used for determining emissions.
Emissions were estimated using the emission factors from AP—-42, source tests, engineering
calculations, or manufacturers' specifications.

MCESD distributes annual emissions survey forms to nearly all facilities for which MCESD has
issued an operating permit. Facilities are required to report detailed information on stacks,
control devices, operating schedules, and process-level information concerning their annual
activities. (See Appendix 2.1 for a copy of the instructions to complete the emissions inventory.)
These instructions include examples and explanations on how to complete the annual emissions
reporting forms that facilities must submit to MCESD. Activity data reported for the December—
February winter season is presumed to be representative of the November—January CO season.

After a facility has submitted an annual emissions report to MCESD, emissions inventory staff
check all reports for missing and questionable data, and check the accuracy and reasonableness
of all emissions calculations with AP-42, the Factor Information and REtrieval (FIRE) software,
and other EPA documentation. Control efficiencies are determined by source tests when avail-
able, or by AP-42 factors, engineering calculations, or manufacturers' specifications. MCESD
has conducted annual emissions surveys for permitted facilities since 1988, and the department's
database system, EMS, contains numerous automated quality assurance/quality control checks
for data input and processing.
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2.3.1 Example 1: Ocotillo Power Plant

General Facility Information: Arizona Public Service (APS) operates a peaking electric
generating plant with two steam units (gas/oil-fired boilers) and two natural-gas turbines. APS
provided its total annual fuel consumption for each unit, as well as daily and seasonal operating
activity. Total annual emissions from boilers and turbines are summed to obtain the facility's
total annual CO emissions. The Ocotillo power plant provided the following information. The
following data were used to calculate emissions from boilers and turbines:

Annual fuel CO emission CO emissions
SCC Source type consumption factor (Ibslyr)
10100604 Natural gas boilers  3,406.56 MMCF 24 Ib/ MMCF 81,757.0
20100201 Natural gas turbines  673.59 MMCF  83.64 Ib/ MMCF 56,339.0

Calculation of annual CO emissions:
Annual emissions (lbs) = Annual fuel consumption x emission factor

CO emissions from natural-gas boilers = 3,406.56 MMCF x 24 Ib CO/MMCF
= 81,757 Ibs COlyr

CO emissions from natural-gas turbines =673.59 MMCF x 83.64 Ib CO/MMCF
= 56,339 Ibs CO/yr

Total CO emissions = 81,757 Ibs + 56,339 Ibs
= 138,096 lbs/yr
= 69.05 tons COl/yr

Calculation of CO season-day emissions:

APS provided seasonal operating data for each boiler and turbine. The activity reported for the
December—February time period ranged from 14 to 37 percent among all natural-gas fired
equipment. The average season-day emissions were calculated individually, as illustrated in the
following example for Steam Unit No. 1 burning natural gas:

CO season-day emissions = annual emissions x seasonal activity factor + (days/week x weeks/season)

= 50,986 Ib CO x 19% + (7 days/wk x 13 wks/season)
=106.5 Ibs CO/season day

The daily calculations for each boiler and turbine were then summed to derive total CO season-
day emissions.

2.3.2 Example 2: Imsamet of Arizona

General Facility Information: This secondary foundry facility has two electric arc furnaces
(EAFs) and two heat treat furnaces. Carbon monoxide emissions of 21.5 Ibs/hr of operation
were calculated from stack tests conducted on the electric arc furnaces in 1999. Seasonal activity
levels for each process are also reported annually.

Calculation of annual CO emissions:

Annual emissions (Ibs) = Total hours of operation x emission factor
=7,503 hrs/yr x 21.5 Ib CO/hr
= 161,315 lbs CO/yr = 80.66 tons CO/yr
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Calculation of CO season-day emissions:

CO season-day emissions = Annual emissions x seasonal activity factor + (days/week x weeks/season)

= 161,315 lbs/yr
=460.9 lIbs CO/day

X 26%

+ (7 days/wk x 13 wks/season)

Table 2.3-1 provides a list of annual and season-day CO emissions from those point sources that
reported CO emissions, broken out by location (inside or outside the CO nonattainment area).

Table 2.3-1.

Annual and CO season-day point source emissions, by facility.

Facilities within the CO nonattainment area:

Annual CO Season-day CO

ID # Business name City emissions (tons/yr) emissions (Ibs/day)
1074 23rd Ave. Wastewater Treatment Plant Phoenix 50.91 258.7
1075 91st Ave. Wastewater Treatment Plant Tolleson 4.03 43.0
245 AF Lorts Company Inc. Tolleson 0.01 0.1
1952 Adesa Phoenix LLC Chandler 0.01 0.0
35541 Allied Tube & Conduit Corp. Phoenix 0.33 1.9
199 Ameron Intl. Water Transmission Group Phoenix 0.53 11.0
292 Anabolic Laboratories Inc. Tempe 0.12 0.9
3313 APS West Phoenix Power Plant Phoenix 116.58 429.6
3938 Arizona Galvanizing Inc. Goodyear 2.98 17.8
4364 Arizona State University Tempe 15.14 138.7
43124 Bonded Logic Inc. Chandler 0.16 1.3
217 Building Products Co. Phoenix 16.73 92.3
3442 Caljet Phoenix 4.30 23.6
4145 Cave Creek School District Cave Creek 3.21 24.8
1267 Cemex Mesa Plants #61 & #71 Mesa 2.14 104
1310 Century Graphics LLC Phoenix 0.04 0.3
1426 Cesar Color Inc. Phoenix 0.41 3.1
51073 Charles Schwab & Co. Inc. Chandler 0.92 5.0
3976 Cholla Custom Cabinets Inc. Phoenix 0.01 0.1
1198 Courier Graphics Corp. Phoenix 0.20 14
4368 Craftsmen in Wood Mfg. Phoenix 0.06 0.5
130 Dolphin Inc. Phoenix 1.71 12.1
508 Eagle Industries LLC Phoenix 0.02 0.2
3305 Earthgrains Baking Companies Inc. Phoenix 1.53 9.8
26 Empire Machinery Co. Mesa 21.16 110.6
27728 FlipChip International LLC Phoenix 0.28 15
4050 General Mills Tempe 0.67 4.1
4173 Glendale Municipal Sanitary Landfill Glendale 1.67 12.9
781 Good Samaritan Regional Medical Ctr. Phoenix 8.24 315
1418 Goodrich Aircraft Interior Products Phoenix 1.51 154
31565 Henry Products Inc. Phoenix 0.49 3.0
529 Highland Products Inc. Phoenix 1.15 9.2
3536 Holsum Bakery Inc. Phoenix 2.77 21.3
3802 Holsum Bakery Tempe Tempe 0.89 7.1
1059 Honeywell Engines Systems & Service Phoenix 1.99 18.2
355 Honeywell International Inc. Phoenix 20.13 110.6
354 Imsamet of Arizona Goodyear 80.66 460.9
777 Insulfoam Phoenix 0.94 6.0
3966 Intel Corp. Ocotillo Campus (Fab 12 & 22) Chandler 14.69 118.9
983 Isola Laminate Systems Corp. Chandler 9.14 58.6
3317 Kyrene Generating Station Tempe 39.17 18.7
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Table 2.3-1. Annual and CO season-day point source emissions, by facility (continued).

Annual CO Season-day CO

ID # Business name City emissions (tons/yr) emissions (Ibs/day)
3300 Luke Air Force Base Glendale 10.75 86.0
744 M. E. Global Inc. Tempe 56.22 427.1
31261 Madison Granite Supplies Phoenix 14.59 112.3
205 Mail-Well Envelope Phoenix 0.71 3.6
353 Marlam Industries Inc. Phoenix 0.02 0.2
61268 Master Block Inc. El Mirage 0.22 1.4
62 Mastercraft Cabinets Inc. Mesa 0.13 1.6
1414 Mesa Materials Inc. (Mesa) Mesa 16.28 75.1
1415 Mesa Materials Inc. (Phoenix) Phoenix 11.22 51.8
29474 Metal Management Arizona Inc. Phoenix 0.16 1.0
1203 Microchip Technology Inc. Chandler 1.94 10.9
1875 Microchip Technology Inc. Tempe 3.60 20.6
226 Monier Lifetile LLC Phoenix 0.79 5.0
882 Morton Salt Glendale Facility Glendale 3.82 29.4
881 Motorola Inc. Chandler 1.85 24.4
223 MTD Southwest Inc. Chandler 46.12 355.7
693 Munters Corp. Phoenix 0.15 1.1
34197 National Gypsum Co. Phoenix 16.15 103.9
3953 Oakcraft Inc. Peoria 0.07 0.5
52382 Ocotillo Power Plant Tempe 69.05 343.9
733 Pan-Glo West Phoenix 0.63 4.8
1341 Penn Racquet Sports Inc. Phoenix 3.88 30.6
1014 Phoenix Brick Yard Phoenix 34.27 188.3
562 Phoenix Newspapers Inc. Phoenix 0.27 3.9
148 Presto Casting Co. Glendale 0.95 7.3
60889 Purcell's Western States Tire Phoenix 0.15 1.2
1030 Quebecor World Phoenix Division Phoenix 39.99 328.1
537 Red Mountain Mining Inc. Mesa 1.43 11.0
303 Rexam Beverage Can Company Phoenix 4.29 23.6
759 Rogers Corp. Advanced Circuit Materials Chandler 35.74 194.3
1437 Sanmina Phoenix Division Phoenix 1.53 9.8
3315 Santan Generating Station Gilbert 339.66 1,042.9
266 Schuff Steel Co. Phoenix 0.74 4.7
42636 Scottsdale Health Care Hospital Scottsdale 1.38 10.5
4175 SFPP LP Phoenix 8.96 49.2
70634 Shell Oil Phoenix Terminal Phoenix 0.28 1.6
27933 Skunk Creek Landfill Phoenix 0.59 3.2
31627 South Mountain Gin Laveen 0.12 1.6
3316 SRP Agua Fria Glendale 330.15 762.9
4131 ST Microelectronics Phoenix 4.46 245
1444 Staco Architectural Roof Tile Phoenix 0.05 0.5
281 Sun State Rock & Materials Sun City 0.73 4.7
101 Sunland Beef Co. Tolleson 10.21 60.1
249 The Boeing Company Mesa 1.50 115
232 The Phoenician Resort Scottsdale 9.98 52.8
1102 The Procter & Gamble Mfg Co. Phoenix 0.70 54
56 TPAC Division of Kiewit Western Co. Phoenix 0.80 6.2
819 TRW Vehicle Safety Systems Inc. QueenCreek 3.18 20.0
234 United Dairymen of Arizona Tempe 27.51 157.1
260 United Metro Plant #11 Phoenix 16.52 65.0
213 United Metro Plant #12 Glendale 30.45 171.9
403 VAW of America Inc. Phoenix 10.65 68.3
2 Vulcan Materials Co. (EI Mirage) El Mirage 2.03 10.4
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Table 2.3-1. Annual and CO season-day point source emissions, by facility (continued).

Annual CO Season-day CO

ID # Business name City emissions (tons/yr) emissions (Ibs/day)
174 W. R. Meadows of AZ Inc. Goodyear 0.16 2.0
20706 Wincup Holdings Inc. Phoenix 11.19 56.6
72 Woodstuff Manufacturing Inc. Phoenix 0.07 0.5
CO nonattainment area totals: 1,616.64 7,147.9

Facilities outside the CO nonattainment area:

31606 Acme Gin Co. Inc. Buckeye 0.02 0.3
1874 Alleco Stone LLC Buckeye 3.89 24.9
31643 Allied Waste Industries Inc. Buckeye 0.90 5.8
31637 Anderson Clayton Corp. Valencia Gin Buckeye 0.07 0.3
1218 Butterfield Station Mobile 8.25 45.6
1389 DaimlerChrysler AZ Proving Grounds Wittmann 0.06 0.3
43063 Duke Energy Arlington Valley LLC Arlington 23.74 148.9
1488 Farmers Gin Inc. Buckeye 0.13 2.0
10211 Hexcel Corp. Casa Grande 10.13 77.9
1879 Northwest Regional Landfill Surprise 1.42 9.1
98 Palo Verde Nuclear Generating Station Tonopah 16.13 88.6
428 Paloma Gin Properties LLC Gila Bend 0.07 1.0
289 Phoenix Agro Invest Inc. Aguila 0.01 0.3
42956 Pinnacle West Energy Corp. Arlington 89.70 461.3
10469 SRP Desert Basin Generating Station Casa Grande 50.20 275.8
398 Wickenburg Facility Wickenburg 1.56 12.0
Total, outside the NAA: 206.27 1,154.1
Grand total: 1,822.90 8,301.9

2.4 Emission reduction credits

A major source or major modification planned in a nonattainment area must obtain emissions
reductions as a condition for approval. These emissions reductions, generally obtained from
existing sources located in the vicinity of a proposed source, must offset the emissions increase
from the new source or modification. The obvious purpose of acquiring offsetting emissions
decreases is to allow an area to move towards attainment of the national ambient air quality
standards while still allowing some industrial growth.

Table 2.4-1 provides a list of emission reduction credits for carbon monoxide. Two facilities
shut down their equipment prior to 2002 and requested that their emissions continue to be listed
in the emission inventory for possible future use as emission reduction credits. A third facility
shut down operations in 2002 and received a credit generation certificate for their emissions from
the Arizona Emissions Bank. In order for these emission reductions to be available in the future
for offsetting, they must be: 1) explicitly included and quantified as growth in projection year
inventories required in rate of progress plans or attainment demonstrations that were based on
1990 actual inventories, and 2) meet the requirements outlined in MCESD Rule 240 (Permit
Requirements for New Major Sources and Major Modification to Existing Major Sources).

Table 2.4-1. CO emission reduction credits.

Facility CO emission reduction credits (tons)
Anderson Clayton Oilseed Plant 2.28

Motorola (Mesa) 17

The Scottsdale Princess Cogeneration Partnership 12.95

Total 32.23
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2.5  CO point source emissions by process type

Table 2.5-1 lists annual and CO season-day emissions from the 113 point sources that reported

CO emissions.

Table 2.5-1. Annual and CO season-day point source emissions, by process type.

CATEGORY Annual CO Season-day CO
emissions emissions
ID # Business hame (tons/yr) (Ibs/day)
ELECTRICITY GENERATION:
Fuel Combustion: Fuel Oil:
3313 APS West Phoenix Power Plant 0.00 0.0
43063 Duke Energy Arlington Valley LLC 1 0.11 35
3317 Kyrene Generating Station 0.00 0.0
98 Palo Verde Nuclear Generating Station 0.00 0.0
3316 SRP Agua Fria 0.01 0.1
Total Fuel Combustion: Fuel Oil 0.13 3.5
Fuel Combustion: Natural Gas
3313 APS West Phoenix Power Plant 116.58 429.6
43063 Duke Energy Arlington Valley LLC 23.63 145.4
3317 Kyrene Generating Station 39.17 18.7
52382 Ocotillo Power Plant 69.05 343.9
42956 Pinnacle West Energy Corp. T 89.70 461.3
3315 Santan Generating Plant 339.66 1,042.9
3316 SRP Agua Fria 330.13 762.8
10469 SRP Desert Basin Generating Station 1 50.20 275.8
Total Fuel Combustion: Natural Gas 1,058.12 3,480.5
TOTAL ELECTRICITY GENERATION: 1,058.25 3,484.0
COMMERCIAL/INSTITUTIONAL FUEL COMBUSTION:
Fuel Oil:
1074 23rd Ave. Wastewater Treatment Plant 0.03 0.0
1075 91st Ave. Wastewater Treatment Plant 0.45 13.1
4364 Arizona State University 0.02 0.0
4145 Cave Creek School District 0.05 0.5
51073 Charles Schwab & Co. Inc. 0.92 5.0
781 Good Samaritan Regional Medical Ctr. 4.96 135
3300 Luke Air Force Base 0.71 5.5
42636 Scottsdale Health Care Hospital 0.44 3.9
Total Commercial/Institutional Fuel Oil: 7.58 41.6
Natural Gas:
1074 23rd Ave. Wastewater Treatment Plant 0.76 7.3
4364 Arizona State University 15.12 138.7
4145 Cave Creek School District 3.16 24.3
781 Good Samaritan Regional Medical Ctr. 3.28 18.0
3300 Luke Air Force Base 4.20 36.9
42636 Scottsdale Health Care Hospital 0.94 6.6
232 The Phoenician Resort 9.98 52.8
Total Commercial/lnstitutional Natural Gas: 37.44 284.7
Other Fuels:
3300 Luke Air Force Base 0.61 3.6
TOTAL COMMERCIAL/
INSTITUTIONAL FUEL COMBUSTION: 45.63 329.9

T Source is outside the CO nonattainment area.
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Table 2.5-1. Annual and CO season-day point source emissions, by process type (continued).

CATEGORY Annual CO Season-day CO
emissions emissions
ID# Business name (tons/yr) (Ibs/day)
INDUSTRIAL FUEL COMBUSTION:
Industrial Fuel Oil:
1874  Alleco Stone LLC t 3.89 24.9
199 Ameron Intl. Water Transmission Group 0.18 7.1
3938 Arizona Galvanizing Inc. 0.66 5.1
1218 Butterfield Station t 0.26 1.7
1267 Cemex Mesa Plants #61 & #71 2.14 10.4
26  Empire Machinery Co. 2.25 121
1418 Goodrich Aircraft Interior Products 0.02 0.4
3966 Intel Corp.-Ocotillo Campus (Fab 12 & 22) 1.16 44.6
31261 Madison Granite Supplies 14.59 112.3
1414 Mesa Materials Inc. (Mesa) 16.28 75.1
1415 Mesa Materials Inc. (Phoenix) 11.22 51.8
29474 Metal Management Arizona Inc. 0.16 1.0
1203 Microchip Technology Inc. (Chandler) 0.01 0.3
1875 Microchip Technology Inc. (Tempe) 0.02 0.9
882 Morton Salt Glendale Facility 2.37 18.3
881 Motorola Inc. 0.44 17.1
34197 National Gypsum Co. 0.06 0.8
1879 Northwest Regional Landfill 1.42 9.1
98 Palo Verde Nuclear Generating Station 14.27 78.4
537 Red Mountain Mining Inc. 1.43 11.0
266  Schuff Steel Co. 0.74 4.7
281 Sun State Rock & Materials 0.73 4.7
260 United Metro Plant #11 0.16 21
213 United Metro Plant #12 0.19 1.2
2 Vulcan Materials Co. (El Mirage) 1.98 10.2
398 Wickenburg Facility t 1.56 12.0
Total Industrial Fuel Qil: 78.22 517.2
Industrial Fuel Combustion: Natural Gas
245 AF Lorts Company Inc. 0.01 0.1
1952  Adesa Phoenix LLC 0.01 0.0
35541  Allied Tube & Conduit Corp. 0.33 1.9
199 Ameron Intl. Water Transmission Group 0.35 3.9
292 Anabolic Laboratories 0.12 0.9
3938 Arizona Galvanizing Inc. 2.32 12.7
43124 Bonded Logic Inc. 0.16 13
217 Building Products Co. 16.73 92.3
1310 Century Graphics LLC 0.04 0.3
1426 Cesar Color Inc. 0.41 3.1
1198 Courier Graphics Corp. 0.20 14
4368 Craftsmen in Wood Mfg. 0.06 0.5
130 Dolphin Inc. 1.71 12.1
508 Eagle Industries LLC 0.02 0.2
3305 Earthgrains Baking Companies Inc. 1.53 9.8
26  Empire Machinery Co. 18.91 98.5
27728 FlipChip International LLC 0.28 1.5
4050 General Mills 0.67 4.1

T Source is outside the CO nonattainment area.
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Table 2.5-1. Annual and CO season-day point source emissions, by process type (continued).

CATEGORY Annual CO Season-day CO
emissions emissions
ID# Business name (tons/yr) (Ibs/day)
INDUSTRIAL FUEL COMBUSTION: Natural Gas (cont'd.)

1418 Goodrich Aircraft Interior Products 0.38 7.0
31565 Henry Products Inc. 0.49 3.0
529 Highland Products Inc. 1.15 9.2
3536 Holsum Bakery Inc. 2.77 21.3
3802 Holsum Bakery Tempe 0.89 7.1
1059 Honeywell Engines Systems & Service 0.80 10.5
355 Honeywell International Inc. 3.76 20.6
777 Insulfoam 0.94 6.0
3966 Intel Corp. Ocotillo Campus (Fab 12 & 22) 13.53 74.3
983 Isola Laminate Systems Corp. 9.14 58.6
744 M. E. Global Inc. 3.99 26.0
205 Mail-Well Envelope 0.71 3.6
353 Marlam Industries Inc. 0.02 0.2
61268 Master Block Inc. 0.22 1.4
62 Mastercraft Cabinets Inc. 0.13 1.6
1203 Microchip Technology Inc. (Chandler) 1.93 10.6
1875 Microchip Technology Inc. (Tempe) 3.52 19.3
226  Monier Lifetile LLC 0.79 5.0
882 Morton Salt Glendale Facility 0.57 4.4
881 Motorola Inc. 1.40 7.3
223 MTD Southwest Inc. 0.08 16
693 Munters Corp. 0.15 11
34197 National Gypsum Co. 16.09 103.1
3953 Oakcraft Inc. 0.07 0.5
428 Paloma Gin Properties LLC 0.07 1.0
733 Pan-Glo West 0.63 4.8
1341 Penn Racquet Sports Inc. 3.88 30.6
289  Phoenix Agro Invest Inc. 0.01 0.3
1014 Phoenix Brick Yard 34.27 188.3
562 Phoenix Newspapers Inc. 0.27 3.9
148 Presto Casting Co. 0.95 7.3
60889 Purcell's Western States Tire 0.15 1.2
1030 Quebecor World Phoenix Division 39.99 328.1
303 Rexam Beverage Can Company 4.29 23.6
759 Rogers Corp. Advanced Circuit Materials 35.74 194.3
1437 Sanmina Phoenix Division 1.53 9.8
70634  Shell Oil Phoenix Terminal 0.28 1.6
31627 South Mountain Gin 0.12 1.6
4131 ST Microelectronics 4.46 24.5
1444 Staco Architectural Roof Tile 0.05 0.5
101 Sunland Beef Co. 10.21 60.1
249 The Boeing Company 1.05 8.1
1102 The Procter & Gamble Mfg. Co. 0.70 54
56 TPAC Division of Kiewit Western Co. 0.80 6.2
819 TRW Vehicle Safety Systems Inc. 2.77 17.0
234  United Dairymen of Arizona 27.51 157.1
260 United Metro Plant #11 16.36 62.9
213 United Metro Plant #12 30.25 170.7
403 VAW of America Inc. 8.03 515

T Source is outside the CO nonattainment area.
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Table 2.5-1. Annual and CO season-day point source emissions, by process type (continued).

CATEGORY Annual CO Season-day CO
emissions emissions
ID# Business name (tons/yr) (Ibs/day)
INDUSTRIAL FUEL COMBUSTION: Natural Gas (cont'd.)
2 Vulcan Materials Co. (El Mirage) 0.05 0.2
174  W. R. Meadows of AZ Inc. 0.16 2.0
20706 Wincup Holdings Inc. 11.19 56.6
72 Woodstuff Manufacturing Inc. 0.07 0.5
Total: Industrial Fuel Combustion: Natural Gas 343.21 2,068.0
Industrial Fuel Combustion: Other
31606 Acme Gin Co. Inc. T 0.02 0.3
31643 Allied Waste Industries Inc. T 0.90 5.8
31637  Anderson Clayton Corp. Valencia Gin t 0.07 0.3
3976 Cholla Custom Cabinets Inc. 0.01 0.1
1389 DaimlerChrysler AZ Proving Grounds t 0.06 0.3
1488 Farmers Gin Inc. T 0.13 2.0
1418 Goodrich Aircraft Interior Products 1.10 8.0
882 Morton Salt Glendale Facility 0.87 6.7
98 Palo Verde Nuclear Generating Station 1.85 10.2
Total: Industrial Fuel Combustion: Other 5.01 33.7
TOTAL: ALL INDUSTRIAL FUEL COMBUSTION: 426.44 2,618.9
INDUSTRIAL PROCESSES:
Engine Testing:
1059 Honeywell Engines Systems & Service 1.19 7.6
355 Honeywell International Inc. 16.37 90.0
3300 Luke Air Force Base 5.12 39.4
223  MTD Southwest Inc. 46.04 354.1
249 The Boeing Company 0.29 2.3
Total Engine Testing: 69.01 493.3
Other:
3442 Caljet 4.30 23.6
4175 SFPPLP 8.62 47.3
249 The Boeing Company 0.15 1.2
Total Other Industrial Processes: 13.06 72.1
TOTAL: ALL INDUSTRIAL PROCESSES 82.07 565.5
MANUFACTURING PROCESSES:
Electrical Equipment:
1875 Microchip Technology Inc. 0.06 0.3
Fabricated Metal Products:
10211 Hexcel Corp. 10.13 77.9
Secondary Metal Products:
354 Imsamet of Arizona 80.66 460.9
744 M. E. Global Inc. 52.24 401.1
403 VAW of America Inc. 2.62 16.8
Total: Manufacturing: Secondary Metal Products: 135.51 878.7
Other:
819 TRW Vehicle Safety Systems Inc. 0.41 2.9
TOTAL: ALL MANUFACTURING: 146.12 959.9

T Source is outside the CO nonattainment area.
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Table 2.5-1. Annual and CO season-day point source emissions, by process type (continued).

CATEGORY Annual CO Season-day CO
emissions emissions
ID# Business name (tons/yr) (Ibs/day)
WASTE DISPOSAL.:
Landfills:
1218 Butterfield Station T 7.98 43.9
4173 Glendale Municipal Sanitary Landfill 1.67 12.9
27933 Skunk Creek Landfill 0.59 3.2
Total: Landfills 10.24 59.9
Publicly Owned Treatment Works (POTWS):
1074 23rd Ave. Wastewater Treatment Plant 50.12 251.4
1075 91st Ave. Wastewater Treatment Plant 3.58 29.9
Total: POTWs 53.70 281.3
Site Remediation:
3300 Luke Air Force Base 0.11 0.6
4175 SFPPLP 0.34 1.9
Total Site Remediation: 0.45 2.5
TOTAL: ALL WASTE DISPOSAL.: 64.40 343.7
TOTAL: ALL POINT SOURCES: 1,822.90 8,301.9

T = Point source is outside the CO nonattainment area.

2.6 Summary of point source emissions

Table 2.6-1 provides an overview of source category contributions to total point source
emissions.

Table 2.6-1. Summary of annual and season-day point source emissions, by source category.

Maricopa County CO nonattainment area
Annual Season-day Annual Season-day

emissions emissions emissions emissions

Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Electricity generation 1,058.25 3,484.0 894.61 2,598.0
Commercial/institutional fuel combustion 45.63 329.9 45.63 329.9
Industrial fuel combustion 426.44 2,618.9 401.93 2,472.6
Industrial processes 82.07 565.5 82.07 565.5
Manufacturing processes 146.12 959.9 135.99 882.0
Waste disposal 64.40 343.7 56.41 299.9
All point sources: 1,822.90 8,301.9 1,616.64 7,147.9

2.7  Quality assurance / quality control procedures
2.7.1 Emission survey preparation and data collection

The MCESD's Emissions Inventory (EI) Unit annually collects point source criteria pollutant
emission data from sources in the county. MCESD annually reviews EPA guidance, documents
from the Emission Inventory Improvement Program (EIIP), and other source materials to ensure
that the most current emission factors and emission calculation methods are used for each year's
survey. Each January, the EI Unit prepares a pre-populated hard copy of the preceding year’s
submissions and mails reporting forms to permitted sources, along with detailed instructions for
completing the forms. (A copy of these instructions is included as Appendix 2.1). The EI Unit
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asks sources to verify and update the data. The EI Unit also holds weekly workshops from
January through April to assist businesses in completing EI forms.

The general data flow for data collection and inventory preparation is shown in Figure 2.7-1.

Figure 2.7-1. Data flow for annual point source emission inventory reporting.
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2.7.2 Submission processing

Submitted EI reports are logged in as they are received, and receipts are issued for emissions fees
paid. The data are input “as received” into the department's data base. During data entry,
numerous automated quality control (QC) checks are performed, including:

e pull-down menus to minimize data entry errors (e.g., city, pollutant, emission factor unit,
etc.)

e mandatory data field requirement checks (e.g., a warning screen appears if a user tries to
save an emission record with a missing emission factor).

e range checks (e.g., were valid SCC, Tier, SIC, and NAICS codes entered?)

o referential value checks (e.g., emission factor units, annual throughput units)

e automatic formatting of date, time, telephone number fields, etc.
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Automated quality assurance (QA) checks on the report that has been entered include the
following:

e Comparing reported emission factors to SCC reference lists

e Comparing reported emission factors to material name reference list

e Checking the report for calculation errors. This includes annual throughput, emission
factors, unit conversion factors (e.g., BTU to therms), capture efficiency, primary /
secondary control device efficiency, and any offsite recycling credits claimed.

e Checking the report for completeness of required data.

When data entry is complete, an electronic version of the original data is preserved separately to
document changes made during the technical review and QA/QC process.

When errors are flagged, the businesses are contacted and correct information is obtained and
input to the EMS. Outstanding reporting issues are documented. Confidential business
information (CBI) is identified by a checkbox on the form, and these data elements are flagged
during data entry and are not transmitted to the EPA. To prepare the inventory for submittal to
the National Emissions Inventory (NEI), the EI Unit runs Microsoft Access queries on the data in
the EMS to pull fields for the NEI Input format (NIF) tables.

2.7.3 Analysis of annual point source emissions data for this inventory

Two environmental planners checked inventory accuracy and reasonableness, and assured that
all point sources had been identified and that the methodology applied to calculate emissions was
appropriate and that the calculations were correct. Other reasonableness checks were conducted
by recalculating emissions using methods other than those used to make the initial emissions
calculations and then comparing results. QA was conducted by checking all emissions reports
submitted to MCESD for the year 2002 for missing and questionable data and by checking the
accuracy and reasonableness of all emissions calculations made for such reports. Notes
concerning follow-up calls and corrections to calculations were documented on each 2002 annual
emissions report.

The QA point source coordinator reviewed checked calculations, identified errors, and
performed completeness, reasonableness and accuracy checks.

2.8 References

US EPA, 2003. 2002 National Emission Inventory (NEI) Preparation Plan (draft). USEPA
Office of Air Quality Planning and Standards, Dec. 19, 2003. Available at:
http://www.epa.gov/ttn/chief/net/2002inventory.html
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3. Area Sources

3.1  Scope and methodology

This chapter considers all stationary sources which are too small or too numerous to be treated as
point sources. EPA guidance documents, including “Introduction to Area Source Inventory
Development” (US EPA, 2001) as well as permit and emissions data in the MCESD’s Environ-
mental Management System (EMS) database, and previous SIP inventories, were evaluated to
develop the list of area source categories for inclusion. Some source categories were deemed
“insignificant” because there are no large production facilities and/or very few small sources, and
therefore emissions were not quantified. MCESD prepared the area source emission estimates
for all area sources and provided quality assurance checks on all data. Table 3.1-1 contains a list
of all area source categories, with Source Classification Codes (SCCs), addressed in this chapter.

Table 3.1-1. List of area source categories.
AMS code  Area source description Section
Fuel combustion:
2102006000 Industrial natural gas 321
2102004000 Industrial fuel oil 322
2103006000 Commercial/institutional natural gas 3.23
2103004000 Commercial/institutional fuel oil 3.24
2104006000 Residential natural gas 3.25
2104008000 Residential wood 3.2.6
2104004000 Residential fuel oil 3.2.7
Industrial processes:
2301000000 Chemical manufacturing 331
2302002000 Commercial cooking 3.3.2
n/a State-permitted portable sources 3.3.3
2399000000 Industrial processes not elsewhere classified  3.3.4
Waste treatment and disposal:
2601000000 On-site incineration 34.1
2610000000 Open burning 3.4.2
2620000000 Landfills 3.4.3
Miscellaneous area sources:
2810001000 Wildfires and brush fires 3.5.11
2810030000  Structure fires 35.1.2
2810050000 Vehicle fires 3.5.13
2810040000 Engine testing 35.14
2601020000 Health services (crematories) 35.2
2830000000 Accidental releases 3.5.3

For nearly all categories, emissions were calculated in one of the following ways:

e emissions estimates for some categories were developed by conducting surveys on local
usage (e.g., natural gas consumption, pesticide usage) or derived from state-wide data
(e.g., fuel oil use).

e for some widespread or diverse categories (e.g., consumer solvent use), emissions were
calculated using published per-capita or per-employee emission factors.

e for source categories with some information available from annual emissions reports
(e.g., bakeries), these data were combined with employment data to “scale up” reported

emissions to reflect the entire source category.
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e for those source categories with detailed emissions data available from most or all
significant sources in the category, emissions were calculated based on detailed process
and operational data provided by these sources.

The specific emissions estimation methodologies used for each source category (including any
application of rule effectiveness) are described in greater detail in the respective sections.

3.2 Fuel combustion

Area source emissions for the following seven categories of fuel consumption were calculated:
Industrial natural gas, industrial fuel oil, commercial/institutional natural gas, commercial
institutional fuel oil, residential natural gas, residential wood, and residential fuel oil. Data for
emissions calculations from natural gas combustion came from a survey of the four natural gas
suppliers in Maricopa County. The following table summarizes the natural gas sales data
received from Maricopa County natural gas suppliers.

Table 3.2-1. Natural gas sales data from Maricopa County natural gas suppliers.
Sales by end user category (in MMCF/yr)

Natural gas Electric Commercial/
supplier Utilities Industrial  Institutional  Residential  Transport* Other*
Southwest Gas n/a 3,092.760  13,774.986 14,842.508 3,802.155 1,977.644
City of Mesa 80.169 386.692 1,486.877 1,112.936 59.924 n/a
El Paso 58,334.169 161.429 n/a n/a n/a n/a
Black Mountain n/a n/a 142.561 464.084 n/a n/a

* For emissions calculations, sales from these two categories were grouped with industrial sales.

Area source emissions for wood and fuel oil combustion were calculated from Arizona state-
level sales and consumption data as described in the following subsections. Area source emis-
sions from coal and liquid petroleum gas were not calculated as emissions from these categories
were determined to be insignificant.

3.2.1 Industrial natural gas

All natural gas suppliers in Maricopa County were surveyed to gather information on the volume
of natural gas distributed, by user category, within the county in 2002. Area source industrial
natural gas usage for the county is based on the reported total volume of natural gas sold to
industrial sources, minus natural gas used by industrial point sources:

Area source industrial = Reported industrial — Industrial point source
natural gas usage natural gas sales natural gas usage
9,480.60 MMCF - 7,929.38 MMCF

1,551.23 MMCF

Natural gas is used for both external combustion (boilers, heaters) and internal combustion
(generators), each of which have different emission factors. Thus the area source natural gas
usage derived above must be apportioned between these two categories. This apportionment was
based on the percentages of external and internal natural gas combustion reported by all
industrial area sources in 2002.
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Annual emissions for the county are calculated by multiplying natural gas usage by the
respective AP-42 emission factors for external and internal combustion, as in this example for
CO emissions from external natural gas combustion:

Annual CO emissions = External industrial natural x CO emission factor for  + 2,000 Ib/ton
from external natural gas  gas usage (MMCF) external natural gas com-
combustion bustion (Ib/MMCF)

=1,527.09 x 84 + 2,000

= 64.14 tons CO/yr

Table 3.2-2. Emission factors and annual emissions from area-source industrial natural gas combustion, by
combustion type.

% of Annual natural gas CO emission factor Annual emissions
Combustion type total usage (MMCF) (IlbssfMMCEF) (tonslyr)
External 98.44 1,527.09 84 64.14
Internal 1.56 24.14 399 4.82
Totals: 100.00 1,551.23 68.95

Season-day emissions for the county are calculated by first multiplying annual emissions by the
percentage of industrial natural gas sold used during the CO season. (Figures reported by natural
gas suppliers for the December—February time period are assumed to be representative for the
November—January CO season.) CO season emission totals are then divided by the number of
days that activity occurs during the CO season:

Season-day CO = Annual CO x % natural gas sold =+ (days/week x wks/season) x 2,000 Ibs/ton
emissions from emissions (tons/yr) during CO season
industrial natural gas

= 68.95 x 28.59 % + (6 x 13) x 2,000

= 505.5 Ibs/day

Annual and season-day emissions within the CO nonattainment area are calculated by applying
the ratio of industrial employment in the nonattainment area to county-level emission
calculations. (See Section 1.5.1 for a discussion of the employment data used).

Emissions from area source Annual county CO  x Industrial employment ratio
industrial natural gas combustion emissions (tons/yr)
in the CO NAA

=68.95 x 0.9809

= 67.64 tons CO/yr

Table 3.2-3. Annual and season-day emissions from area-source industrial natural gas combustion.
Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 68.95 505.5
CO NAA 67.64 495.9
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3.2.2 Industrial fuel oil

Area source emissions from industrial fuel oil combustion are calculated by a multi-step process
which allocates Arizona state-level industrial fuel oil sales data from the US Department of
Energy, Energy Information Administration (US DOE, 2002b) to Maricopa County.

To derive industrial fuel oil usage in Maricopa County, reported Arizona sales of high-sulfur
diesel for 2002 are first subtracted from Arizona state-level total industrial fuel oil sales, as it is
presumed that no high-sulfur diesel fuel is used in Maricopa County due to local air quality
regulations and market conditions.

State industrial fuel oil sales = Reported state total — Reported state high-sulfur diesel sales
other than high-sulfur diesel industrial fuel oil sales
(in thousand gallons, or Mgal) = 61,748 Mgal — 34,076 Mgal

= 27,672 Mgallyr

Arizona state industrial fuel oil sales (less high-sulfur diesel fuel) are then multiplied by the ratio
of industrial employment in Maricopa County to Arizona state (0.71), as determined from data
from the US Census (2003a) to estimate annual Maricopa County industrial fuel oil sales, as
follows:

Maricopa County = Arizona industrial fuel oil x Maricopa County:state
industrial fuel oil sales sales less high-sulfur diesel industrial employment ratio
27,672 Mgal x 0.71

19,647.12 Mgallyr

To avoid double-counting, industrial fuel oil use attributable to stationary point sources
(addressed in Chapter 2) and nonroad mobile sources (addressed in Chapter 4) are subtracted
from County industrial fuel oil sales to estimate county fuel oil usage by area sources, as follows:

Maricopa County industrial = Maricopa County — Fuel oil used by industrial — Fuel oil used by industrial
area source fuel oil sales industrial fuel oil sales  nonroad mobile equipment  stationary point sources
= 19,647.12 Mgal - 7,365.927 Mgal - 2,021.10 Mgal

= 10,260.097 Mgallyr

Industrial fuel oil is used for both external combustion (boilers, heaters) and internal combustion
(generators), each of which have different emission factors. Thus the area source industrial fuel
oil sales derived above must be apportioned between these two categories. This apportionment
was based on the percentages of external and internal fuel oil combustion reported by all
industrial area sources surveyed by MCESD in 2002 (shown in Table 3.2-4 below).

County-level annual emissions from this area source category were calculated by multiplying
industrial fuel oil sales by the respective AP-42 emission factors for external and internal
combustion, as in this example for CO emissions from external industrial fuel oil combustion:

Annual CO emissions = External industrial fuel x CO emission factor for external + 2,000 Ib/ton
from external industrial oil sales (Mgal) fuel oil combustion (Ib/Mgal)
fuel oil combustion

= 8,003.949 x 5 + 2,000

= 20.01 tons COlyr
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Table 3.2-4. Emission factors and annual emissions from area-source industrial fuel oil combustion, by
combustion type.

% of Annual fuel oil CO emission Annual emissions
Combustion type total sales (Mgals) factor (Ibs/Mgals) (tons/yr)
External 78.01 8,003.949 5 20.01
Internal 21.99 2,256.147 130 146.65
Totals: 100.00 10,260.097 166.66

Season-day emissions for the county are calculated by first multiplying annual emissions by 25%
to estimate CO season emission totals. CO season emission totals are then divided by the
number of days that activity occurs during the CO season, as recommended by EIIP guidance
(US EPA, 2001a):

CO season-day = Annual CO x 9% fuel oil sold + (days/week x wks/season) x 2,000 Ibs/ton
emissions from emissions (tons/yr) during CO season
industrial fuel oil

166.66 x 25 % + (6 x13) x 2,000

1,068.3 Ibs/day

Annual and season-day emissions in the CO nonattainment area are calculated by applying the
ratio of industrial employment in the nonattainment area to county-level emission calculations.
(See Section 1.5.1 for a discussion of the employment data used).

CO NAA emissions from area = Annual county CO  x NAA:County industrial employment ratio
source industrial fuel oil combustion emissions (tons/yr)
= 166.66 tons/yr x 0.9809
= 163.48 tons COlyr
Table 3.2-5. Annual and season-day emissions from area-source industrial fuel oil combustion.
Annual emissions Season-day
Geographic area (tons/yr) emissions (lbs/day)
Maricopa County 166.66 1,068.3
CO NAA 163.48 1,047.9

3.2.3 Commercial/institutional natural gas

All natural gas suppliers in Maricopa County were surveyed to gather information on the volume
of natural gas distributed, by user category, within the county in 2002. Area source commercial
and institutional (C&I) natural gas usage for the county is based on the reported total volume of
natural gas sold to C&I sources, minus natural gas used by C&I point sources:

County area source C&I Reported C&l — C&l point source
natural gas usage natural gas sales natural gas usage
15,404.42 MMCF - 725.35 MMCF
14,679.07 MMCF

Natural gas is used for both external combustions (boilers, heaters) and internal combustion
(generators), each of which have different emission factors. Thus the area source natural gas
usage derived above must be apportioned between these two categories. This apportionment was
based on the percentages of external and internal natural gas combustion reported by all C&lI
area sources in 2002.
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Annual emissions for the county and the CO nonattainment area are calculated by multiplying
natural gas usage by the respective AP-42 emission factors for external and internal combustion,
as in this example for CO emissions from external natural gas combustion:

Annual CO emissions = External C&I natural x CO emission factor for ~ + 2,000 Ib/ton
from external natural gas  gas usage (MMCF) external natural gas com-
combustion bustion (Ib/MMCF)

= 14,434.79 x 84 + 2,000

= 606.26 tons CO/yr

Table 3.2-6. Emission factors and annual emissions from area-source commercial/institutional natural gas
combustion, by combustion type.
% of Annual natural gas CO emission factor Annual emissions

Combustion type total usage (MMCF) (IbssfMMCF) (tons/yr)
External 98.34 14,434.79 84 606.26
Internal 1.66 244.29 399 48.74
Totals: 100.00 14,679.07 655.00

Season-day emissions for the county are calculated by first multiplying annual emissions by the
percentage of C&I natural gas sold used during the CO season. (Figures reported by natural gas
suppliers for the December—February time period are assumed to be representative for the
November—January CO season.) CO season emission totals are then divided by the number of
days that activity occurs during the CO season:

Season-day CO = Annual CO x 9% natural gassold =+ (days/week x wks/season) x 2,000 Ibs/ton
emissions from emissions (tons/yr) during CO season
C&I natural gas

= 655.00 x 33.31 % +(6x13) x 2000

= 5,594.0 Ibs/day

Annual and season-day emissions in the CO nonattainment area are calculated by applying the
combined ratio of retail, office, public and other employment in the nonattainment area to
county-level emission calculations. (See Section 1.5.1 for a discussion of the employment data
used).

Emissions from area source Annual county CO  x NAA:County C&Il employment ratio

C&I natural gas combustion emissions (tons/yr)

in the CO NAA
= 655.00 x 0.9829
= 643.80 tons COlyr

Table 3.2-7. Annual and season-day emissions from area-source commercial/institutional natural gas
combustion.

Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 655.00 5,594.0
CO NAA 643.80 5,498.4
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3.2.4 Commercial/institutional fuel oil

Area source emissions from commercial and institutional (C&aI) fuel oil combustion are calcu-
lated by a multi-step process of allocating Arizona state-level C&I fuel oil sales as reported by
the US Department of Energy, Energy Information Administration (US DOE, 2002a) to
Maricopa County.

To derive commercial/institutional fuel oil usage in Maricopa County, reported Arizona state-
level sales of high-sulfur diesel for 2002 are first subtracted from Arizona state-level total
commercial/institutional fuel oil sales, as it is presumed that no high-sulfur diesel fuel is used in
Maricopa County due to local clean air act requirements and market conditions.

State C&lI fuel oil sales = Reported state total — Reported state high-sulfur diesel sales
other than high-sulfur diesel C&aI fuel oil sales
(in thousand gallons, or Mgal) = 30,077 Mgal — 71 Mgal

= 30,006 Mgallyr

Arizona state commercial/institutional fuel oil sales less high-sulfur diesel are then multiplied by
the ratio of C&I employment in Maricopa County to Arizona state (0.71), as determined by data
from the US Census (2003a), to estimate Maricopa County-level C&I fuel oil sales, as follows:

Maricopa County = Arizona C&l fuel oil x Maricopa County:state
C&I fuel oil sales sales less high-sulfur diesel C&I employment ratio
30,006 Mgal x 0.71

21,304.26 Mgall/yr

To avoid double-counting, commercial/institutional fuel oil use attributable to stationary point
sources (addressed in Chapter 2) and nonroad mobile sources (addressed in Chapter 4) are
subtracted from County C&I fuel oil sales to estimate county fuel oil usage used by C&I area
sources, as follows:

Maricopa County C&I = Maricopa County - Fuel oil used by C&I — Fuel oil used by C&I
area source fuel oil sales C&I fuel oil sales nonroad mobile equipment  stationary point sources
21,304.26 Mgal — 4,435.974 Mgal — 190.672 Mgal

16,677.614 Mgal/yr

Fuel oil is used for both external combustion (boilers, heaters) and internal combustion
(generators), each of which have different emission factors. Thus the area source C&I fuel oil
sales derived above must be apportioned between these two categories. This apportionment was
based on the percentages of external and internal fuel oil combustion reported by all
commercial/institutional area sources surveyed by MCESD in 2002 (shown in Table 3.2-8
below).

Annual emissions for the county are calculated by multiplying C&I fuel oil sales by the
respective AP-42 emission factors for external and internal combustion, as in this example for
CO emissions from external C&I fuel oil combustion:
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Annual CO emissions = External C&I fuel x CO emission factor for external + 2,000 Ib/ton
from external C&l oil sales (Mgal) fuel oil combustion (Ib/Mgal)
fuel oil combustion

= 11,165.542 x 5 + 2,000

= 27.91 tons COlyr

Table 3.2-8. Emission factors and annual emissions from area-source commercial/institutional fuel oil
combustion, by combustion type.

% of Annual fuel oil CO emission Annual emissions
Combustion type total sales (Mgals) factor (Ibs/Mgals) (tons/yr)
External 66.95 11,165.542 5 27.91
Internal 33.05 5,512.072 130 358.28
Totals: 100.00 16,677.614 386.20

Season-day emissions for the county are calculated by first multiplying annual emissions by 35%
to estimate CO season emission totals. CO season emission totals are then divided by the
number of days that activity occurs during the CO season as recommended by EIIP guidance
(US EPA, 2001a):

COseason-day = Annual CO x % fuel oil sold + (days/week x wks/season) x 2,000 Ibs/ton
emissions from emissions (tons/yr) during CO season
C&l fuel oil use

386.20 x 35% + (6x13) x 2,000

3,465.9 Ibs/day

Annual and season-day emissions within the CO nonattainment area are calculated by applying
the combined ratio of retail, office, public and other employment in the nonattainment area to
county-level emission calculations. (See Section 1.5.1 for a discussion of the employment data
used).

CO NAA emissions from area = Annual county CO  x NAA:County C&I employment ratio
source C&I fuel oil combustion emissions (tons/yr)

= 386.20 x 0.9829

= 379.59 tons COlyr

Table 3.2-9. Annual and season-day emissions from area-source commercial/institutional fuel oil
combustion.

Annual emissions Season-day
Geographic area (tons/yr) emissions (Ibs/day)
Maricopa County 386.20 3,465.9
CO NAA 379.59 3,406.6

3.2.5 Residential natural gas

All natural gas suppliers in Maricopa County were surveyed to gather information on the volume
of natural gas sold, by user category, within the county. Annual emissions from residential
natural gas combustion emissions were calculated by multiplying residential natural gas sales by
emission factors for residential natural gas combustion listed in AP-42 Tables 1.4-1 and 1.4-2
(US EPA, 1998), as follows:
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Annual emissions from = Residential natural x Residential natural gas + 2,000 Ibs/ton
residential natural gas gas annual sales emission factor for CO
combustion (MMCEF) (IbssyMMCF)
= 16,419.53 x 40 + 2,000 Ibs/ton
= 328.39 tons CO/yr

CO season-day emissions are calculated by first multiplying reported natural gas usage during
the CO season (5,989.84 MMCF) by the emission factor for CO for residential natural gas
combustion to produce CO season emissions (natural gas usage reported for the months of
December-February are assumed to represent CO season usage). CO season emissions are then
divided by the number of days during the CO season that residential natural gas combustion
occurs (US EPA, 2001a).

Season-day emissions = Residential natural x Residential natural gas + (days/week x weeks/season)
from residential natural gas seasonal sales emission factor for CO
gas combustion (MMCF) (IbssyMMCF)

5,989.84 x 40 + (7 x13)

2,632.9 Ibs CO/day

Annual and season-day residential natural gas emissions in the CO nonattainment area are
calculated by multiplying county-level emissions by the percentage of total occupied households
(98.18%) in the CO nonattainment area as follows:

Annual emissions from = County annual emissions x Percentage of occupied households in the NAA
residential natural gas
combustion in the NAA

= 328.39 tons/yr x 98.18%
= 322.41 tons COlyr
Table 3.2-10. Annual and season-day emissions from residential natural gas combustion.
Annual emissions CO season-day
Geographic area (tons/year) emissions (Ibs/day)
Maricopa County 328.39 2,632.9
CO NAA 322.41 2,585.0

3.2.6 Residential wood combustion

Area source emissions from residential wood combustion are calculated based on the amount of
wood burned in fireplaces and woodstoves in Maricopa County, as recommended by EIIP
guidance (US EPA, 2001b). Residential wood combustion in the county is estimated by multi-
plying data on statewide residential wood combustion usage from the US Department of Energy
(2003) by the ratio of county to state households that report use of wood for heating from the US
Census Bureau (2003c). The latest available data on residential wood use for household heating
from the US Census Bureau is for the calendar year 2000. Since all fireplaces in homes con-
structed since 1999 are required by Arizona statute to be clean-burning, it is assumed that these
new homes have negligible emissions. Thus, year 2000 data is assumed to be representative of
2002 emissions.
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Maricopa County residential = Arizona residential x Ratio of county:state households

wood usage (cords/yr) wood usage (cords/yr)  using wood for heat
= 491,000 x 1,655/39,842
= 20,396 cords/yr

To calculate emissions, the amount of wood used is converted to tons by multiplying cords by
the number of cubic feet of wood in a cord and by the density of the wood used (US EPA,
2001b). Wood density is determined by weighted average of types of wood used for residential
combustion in Maricopa County, provided by the US Forest Service (USFS, 1993).

County residential = County wood x avg. ft® wood/cord x Wood density (Ibs/ ft®) + 2,000 Ibs/ton
wood usage (tons/yr) usage (cords)

= 20,396 x 79 x 3157 + 2,000

= 25,433.73 tons

Annual emissions from residential wood combustion are calculated by multiplying the tons of
wood used by the CO emission factor for residential total woodstoves and fireplaces from EIIP
Volume I11, Chap. 2, Table 2.4-1 (US EPA, 2001b):

Annual CO emissions from resid- = Residential x CO emission factor (Ibs/ton)  + 2,000 Ibs/ton
ential wood combustion (tons/yr) wood usage (tons)

= 25,433.73 x 252.6 + 2,000

= 3,212.28 tons CO/yr

Following EIIP guidance, season-day CO emissions are calculated by apportioning wood
burning activity based on heating degree days (i.e., the number of degrees per day that the daily
average temperature is below 65°F). Data provided by Arizona State University (2003) indicated
that there were a total of 776 heating degree days in Phoenix during 2002, with 586 heating
degrees days reported during the CO season. By applying the ratio of CO season heating degree
days to annual heating degree days, CO season-day emissions are calculated as follows:

Season-day CO emissions = Annual emissions x Heating degree days x 2,000 lbs/ton + CO season-days/yr
from residential wood (tons/yr) (ratio)
combustion (lbs/day)

= 3,212.28 x (586 / 776) x 2,000 +91

=53,313.6 Ibs/day

Annual and season-day emissions within the CO nonattainment area (NAA) are calculated by
multiplying county totals by the ratio of total occupied housing units inside the nonattainment
area (1,337,099) to total residential housing units in the county (1,361,837). See Section 1.5.1
for a further discussion of the housing data used.

NAA annual emissions = County annual emissions x NAA:county residential housing ratio
from residential wood (tons/yr)

combustion (tons/yr)

3,212.28 x 0.9818

3,153.82 tons/yr
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Table 3.2-11. Annual and season-day emissions from residential wood combustion.

Annual emissions | Season-day emissions
Geographic area (tons/yr) (Ibs/day)
Maricopa County 3,212.28 53,313.6
CO NAA 3,153.82 52,343.3

3.2.7 Residential fuel oil

Emissions from residential fuel oil use were calculated using an approach similar to that used for
residential wood combustion described in Section 3.2.6. County-level residential fuel oil use
was derived from statewide totals using the ratio of county to state households that report fuel oil
use from the US Census Bureau (2003b):

Maricopa County residential = Arizona residential x Ratio of county:state households
fuel oil usage (Mgal/yr) fuel oil use (Mgal/yr) reporting fuel oil use

=340 x 490/1,813

= 91.89 Mgallyr

An AP-42 emission factor of 5 Ibs CO/Mgal, and data on heating degree days and residential
housing units described in Section 3.2.6, were used to calculate annual and daily CO emissions
shown in Table 3.2-12.

Table 3.2-12. Annual and season-day emissions from residential fuel oil combustion.

Annual emissions | Season-day emissions
Geographic area (tons/yr) (Ibs/day)
Maricopa County 0.23 3.8
CO NAA 0.23 3.7

3.2.8 Summary of all area-source fuel combustion

Table 3.2-13. Summary of annual and season-day area source fuel combustion.

Maricopa County CO nonattainment area
Annual Season-day Annual Season-day

emissions emissions emissions emissions

Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Industrial natural gas 68.95 505.5 67.64 4959
Industrial fuel oil 166.66 1,068.3 163.48 1,047.9
Commercial/institutional natural gas 655.00 5,594.0 643.80 5,498.4
Commercial/institutional fuel oil 386.20 3,465.9 379.59 3,406.6
Residential natural gas 328.39 2,632.9 322.41 2,585.0
Residential wood 3,212.28 53,313.6 3,153.82 52,343.3
Residential fuel oil 0.23 3.8 0.23 3.7
Totals: 4,817.71 66,584.1 4,730.96 65,380.8
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3.3 Industrial processes
3.3.1 Chemical manufacturing

Emissions from area-source chemical manufacturing were calculated by the “scaling up” method
as described in EPA emission inventory guidance (US EPA, 2001a). This method combines
detailed emissions data from a subset of sources, and county-level employment data from the US
Census Bureau (2003b) to develop a per-employee emission factor that is then used to estimate
emissions from all sources in an industry category.

The most recent data from the US Census’ County Business Patterns (CBP) for 2001
employment, were used. Where CBP employment estimates were presented as a range, the
midpoint values was chosen for these calculations. Table 3.3-1 shows the NAICS codes and
employment data used to calculate emissions from chemical manufacturing.

Table 3.3-1. NAICS codes and descriptions for chemical manufacturing.

NAICS US Census Value
Code  Description employment data used
32551 Paint & coating manufacturing 100-249 175
32591  Printing ink manufacturing 20-99 60

422910 Farm supplies, wholesale 298 298

325991 Custom compounding of purchased resin 100-249 175

325998  All other misc. chemical product & prep. manufacturing 316 316

325188  All other basic inorganic chemical manufacturing 100-249 175

325412 Pharmaceutical manufacturing 500-999 750

Total: 1,949

Some facilities in this category are considered point sources, and have been addressed in Chapter
2. To avoid double-counting, employment at point sources is subtracted from total employment
as follows:

Total area-source = Total employment (from US — Employment at point sources
employment in Census’ County Business Patterns) (from annual emission reports)
chemical mfg.

= 1,949 - 191

= 1,758 employees

This area-source employment estimate is used to “scale up” emissions reported from those
facilities surveyed in 2002 as follows:

Total area-source = Emissions from surveyed area sources x Total area-source employment

emissions Employment at surveyed area sources
Area-source CO = 0.03 tons/yr x 1,758 employees
emissions from 744 employees
chemical mfg.
= 0.07 tons COlyr

CO season-day emissions are calculated based on the operating schedule data reported by chem-
ical manufacturing facilities. From annual emission surveys, the modal values were identified
for two items: days/week and seasonal activity as a percentage of annual activity. This data was
used to calculate typical season-day emissions as follows:
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Season-day CO = Annual emissions (tons/yr) x season %  x 2,000 Ibs

emissions from Days/week x Weeks/season ton
chemical mfg.
= 0.07 x 25% x 2,000
5x13

0.5 lbs CO/day

Annual and season-day emissions for the CO nonattainment area were calculated by multiplying
the Maricopa County emission totals by the percentage industrial employment within the
nonattainment area. (See Section 1.5.1 for a discussion of the employment data used.)

CO emissions from = Annual Maricopa County  x NAA:county ratio of
area-source chemical mfg. emissions industrial employment
in the CO NAA (tons/yr)

= 0.07 tons/yr x 98.09%

= 0.07 tons COl/yr

Table 3.3-2 summarizes annual and season-day emissions from chemical manufacturing in both
Maricopa County and the CO nonattainment area.

Table 3.3-2. Annual and season-day emissions from area-source chemical manufacturing.
Annual CO emissions  Season-day CO emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 0.07 0.5
CO NAA 0.07 0.5

3.3.2 Commercial cooking

Emissions from commercial cooking were estimated for five source categories based on equip-
ment type. These equipment types include: chain-driven (conveyorized) charbroilers (SCC
2302002100), under-fired charbroilers (2302002200), flat griddles (2302003100), clamshell
griddles (2302003200), and deep-fat fryers (2302003000). Emission inventory methods outlined
in EPA guidance (US EPA, 2004) for these source categories include emissions from all meat
types (hamburger, steak, fish, pork, and chicken) and five restaurant types (ethnic, fast food,
family, seafood, and steak & barbeque).

Data obtained from MCESD’s eating and drinking establishments permit database indicated that
9,038 restaurants operated in Maricopa County in 2002. The percent of restaurants in Maricopa
County for the five restaurant types was obtained from a commercial business database (Harris
InfoSource, 2003). The percent of restaurants for each restaurant type was multiplied by the total
number of restaurants operated in Maricopa County in 2002 to derive the number of restaurants
for each restaurant type as shown in Table 3.3-3.

Using the number of restaurants for each restaurant type, along with the default emission factors
and equations from US EPA (2004), emissions for each combination of equipment type, restaur-
ant type, and meat type were calculated, and the results were summed to estimate annual
emissions for each type of cooking equipment, as shown in Table 3.3-4.
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Table 3.3-3. Maricopa County restaurants, by type.

Restaurant category Percentage # of restaurants
Ethnic food 14.47 1,308

Fast food 15.35 329
Family 3.64 1,387
Seafood 0.61 55
Steak & barbecue 1.15 104
Unrelated restaurant types

(e.g., lunchrooms, bars) 64.79 5,856

All restaurants: 100.00 9,038

Table 3.3-4. Annual emissions from commercial cooking, by equipment type.
Annual CO emissions

Equipment type (tonslyr)
Chain-driven charbroilers 60.75
Underfired charbroilers 196.43
Deep fat fryers 0.00
Flat griddles 16.32
Clamshell griddles 0.00
Total: 273.50

Commercial cooking is assume to occur uniformly throughout the year, therefore, it was
assumed that 25% of annual activity occurs during the CO season, and activity occurs 7
days/week.

Table 3.3-5. Season-day emissions from commercial cooking, by equipment type.
CO season-day emissions

Equipment type (Ibs/day)
Chain-driven charbroilers 333.8
Underfired charbroilers 1,079.3
Deep fat fryers 0.0
Flat griddles 89.7
Clamshell griddles 0.0
Total: 1,502.8

Annual and season-day emissions for the CO nonattainment area were calculated by multiplying
the Maricopa County emission totals by the percentage population within the nonattainment area
(98.09%). (See Section 1.5.1 for a discussion of the population data used.) Table 3.3-6
summarizes the annual and season-day emissions from commercial cooking for Maricopa
County and the CO NAA.

Table 3.3-6. Annual and season-day emissions from commercial cooking.

Maricopa County CO nonattainment area
Annual Season-day Annual Season-day

emissions emissions emissions emissions

Equipment type (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Chain-driven charbroilers 60.75 333.8 59.59 327.4
Underfired charbroilers 196.43 1,079.3 192.68 1,058.7
Deep fat fryers 0.00 0.0 0.00 0.0
Flat griddles 16.32 89.7 16.01 88.0
Clamshell griddles 0.00 0.0 0.00 0.0
Totals: 273.50 1,502.8 268.28 1,474.1
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3.3.3 State-permitted portable sources

The Arizona Department of Environmental Quality (ADEQ) retains the authority to permit
certain categories of sources within Maricopa County, including portable sources. MCESD
requested information from ADEQ for all ADEQ-permitted sources that reported any activity in
Maricopa County during 2002. Annual total emissions for each pollutant were provided, along
with information on the facility type, and information on the location of the site during the year.
Permits were classified into four major types: asphalt batch, concrete batch, crushing/screening,
and other (including soil remediation, generators, etc.). From this information, emissions that
occurred within Maricopa County were estimated as in the following example.

Data provided:

Source information: Fisher Sand & Gravel - Arizona Crusher #1, ID 13464
Permit type: Portable crushing/screening plant
Operating schedule: Operated in Maricopa County 1/3/02 to 4/20/02, Gila County from 4/30/02 to 6/15/02

and 6/20/02 to 11/02/02, and in Greenlee County from 11/08/02 to 12/31/02
Total annual emissions:  1.7592 tons CO/year

Using this information, calculations were made to determine:

Total operating days in 2002: 345 =29 (Jan.) + 28 (Feb.) + ... + 31 (Dec.)

Total operating days in Maricopa County: 108 = 29 (Jan.) + 28 (Feb.) + 31 (Mar.) + 20 (April)
Any operating days in Maricopa County

during CO season? (December—February): yes

All emissions were assumed to be equally distributed among all reported days of operation.
First, the total emissions attributable to activity in Maricopa County was calculated as follows:

Annual CO emissions = Total annual emissions x operating days in Maricopa County

in Maricopa County (tons/yr) total operating days in 2002
= 1.7592 x 108
345
= 0.55tons COlyr

If the facility had any operations in Maricopa County during the December—February CO season,
season-day emissions (Ibs/day) were calculated as follows:

Season-day = total emissions attributable to activity in Maricopa County x 2,000 Ibs
emissions number of operating days in Maricopa County ton
(Ibs/day)

= 0.55 tons x 2,000 Ibs
108 days ton

=10.2 Ibs CO/day

Table 3.3-7 summarizes the annual and season-day emissions for all ADEQ-permitted portable
sources that operated within Maricopa County at some point during 2002. Since no precise
location data was available, all emissions are conservatively assumed to have originated within
the CO nonattainment area, therefore emissions in Maricopa County and the CO nonattainment
area are equal.
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Table 3.3-7. Emissions from ADEQ-permitted portable sources, by permit type.

Annual emissions Season-day
Permit type (tons/yr) emissions (Ibs/day)
Asphalt batch 25.34 173.8
Concrete batch 7.25 15.8
Crushing/screening 105.56 696.5
Other 0.28 15
Totals: 138.43 887.6

3.3.4 Industrial processes not elsewhere classified (NEC)

Annual area-source emissions from other industrial processes not elsewhere classified (NEC)
were derived from annual emissions reports from permitted facilities. Other industrial processes
include a wide array of industrial activities that are often specific to the permitted facility that
reported the process. For this reason, it is assumed there are no significant emissions from other
industrial processes, other than those reported by permitted facilities on their annual emissions
reports. CO season-day emissions are calculated based on operating schedule information
provided by the facilities in their annual emissions report. All facilities that reported area-source
emissions from other industrial processes are located inside the CO nonattainment area, therefore

emissions for Maricopa County and the CO NAA are equal.

Table 3.3-8. Annual and season-day emissions from other industrial processes.

Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 0.98 7.5
CO NAA 0.98 7.5

3.3.5 Summary of all area-source industrial processes

Table 3.3-9 provides a summary of annual and season-day emissions from all industrial

processes.

Table 3.3-9. Summary of annual and season-day area source industrial processes.

Maricopa County

CO nonattainment area

Annual Season-day Annual Season-day

emissions emissions emissions emissions
Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Chemical manufacturing 0.07 0.5 0.07 0.5
Commercial cooking 273.50 1,502.8 268.28 1,474.1
State-permitted portable sources 138.43 887.6 138.43 887.6
Industrial processes NEC 0.98 7.5 0.96 7.5
Totals: 412.98 2,398.4 407.74 2,369.6
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3.4  Waste treatment and disposal
3.4.1 On-site incineration

This section includes emissions from on-site industrial incinerators, primarily burn-off ovens
used to reclaim electric wire or other materials. Emissions from human and animal crematories
are addressed in Section 3.5.2. There were no incinerators at residential (e.g., apartment com-
plexes) or commercial/institutional facilities (e.g., hospitals, service establishments) in operation
during 2002.

Emissions from on-site incineration were determined from annual emission inventory reports.
Of the four incinerators under permit in 2002, two were surveyed and reported annual emissions.
As all four facilities are roughly similar in terms of capacity, these survey results were doubled
to estimate total annual and season-day emissions from all four incinerators in Maricopa County.
All four facilities are located within the CO nonattainment area, thus total emissions for the
county and NAA are equal.

Table 3.4-1. Annual and season-day emissions from on-site incineration.

Annual emissions Season-day
Geographic area (tons/yr) emissions (Ibs/day)
Maricopa County 0.59 45
CO NAA 0.59 4.5

3.4.2 Open burning

Emissions from controlled open burning are regulated by MCESD Rule 314, which requires a
burn permit for open burning in Maricopa County. Burn permits are issued primarily for pur-
poses of agricultural ditch bank and fencerow burning, tumbleweed burning, land clearance, air
curtain destructor burning of trees, and fire fighting training. Maricopa County’s burn permit
data base was used to identify all burn permits issued during 2002. A total of 140 permits were
issued during the year; however, not all permit applications contained the information needed to
calculate emissions. Where data were missing, activity data for each permit category was grown
from those permits that contained information, as follows:

total number of permitsissued
number of permits with activity data

Total activity = Z activity reported x

Example:
Total ditch - i itsi
otal ditc — 973,885 linear ft x 85 dltchbank/.fenc.erow bur.n p.ermlts issued — 2854 491 linear ft
bank/fencerows 29 permits with quantitative data

Reported and estimated activity data for each open burning category are summarized in Table
3.4-2. Permits issued for fire fighting training are addressed in Section 3.5.1.2, Structure fires.
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Table 3.4-2. 2002 Maricopa County burn permit activity data.

Number of Total Activity grown to
Unitof  Total reported permits with permits total number of
Category measure activity activity data issued permits issued
Ditchbank/fencerow Linear ft 973,885 29 85 2,854,491
Land clearance Acres 1,345 17 34 2,690
Land clearance Piles 69 8 34 293
Air curtain Trees 200 1 2 400
Tumbleweeds Piles 9 3 8 24

The above activity data were converted to tons material burned using fuel loading factors from
AP-42, Table 2.5-5 (US EPA, 1992). The emission and loading factors used are shown in Table
3.4-3.

Table 3.4-3. Emission and fuel loading factors for open burning.
CO emission factor

Category (Ib/ton burned) Fuel loading factors
Weeds, unspecified 85 3.2 tons/acre
Russian Thistle (tumbleweeds) 309 0.1 tons/acre
Orchard Crops: Citrus 81 1.0 tons/acre

The following assumptions were made based on previous MCESD emission inventory work:

e Ditch banks and fence rows in Maricopa County average 7 feet in width and are burned
twice per year (MCESD, 1999).

e A pile of tumbleweeds 15 feet in diameter and 5 feet high weighs 200 Ibs (MCESD,
1993). This is equivalent to the AP-42 fuel loading factor for tumbleweeds — 0.1
tons/acre.

e The estimated weight of a mature, partially dried citrus tree, including trunk, limbs and
bulk of root is 500 Ibs per tree (MCESD, 1993).

To calculate the annual amount of material burned on ditch banks and fence rows in Maricopa
County, MCESD estimated the area burned and then applied AP-42 fuel loading factor. The tons
of material burned in ditch banks and fence rows in Maricopa County were estimated as follows:

Material burned
for ditch bank and 2,854,491 ft length x 7 ft width x 3.2 tons/acre x 2 times/year
fence row burning 43,560 ft2 / acre

2,936 tons material burned/yr

Activity data for the other categories were similarly converted to material burned using AP-42
fuel loading factors.

Annual emissions were then calculated by multiplying the amount of material burned by
emission factors listed in AP-42 (Table 3.4-3). To account for unpermitted illegal outdoor
burning, the county’s Air Quality Complaint data base was examined, which indicated 65 illegal
outdoor open burning complaints (mostly residential) and 6 issued Notices of Violation. All
calculated emissions estimates were thus increased by 10 percent, as a conservative estimate.
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Annual CO emissions from = Total material burned x emission factor x unit conversion factor
ditchbank and fence row burning

= 2,936 tons x 85 Ibs/ton x 1ton /2,000 Ibs
=124.78 tons COlyr
Total annual CO emissions = Calculated emissions from permit data + unpermitted burning adjustment factor

including unpermitted burning
124.78 tons/yr + (10% x 124.78)

137.25 tons COlyr

Table 3.4-4 summarizes the annual emissions for Maricopa County from each open burning
category.

Table 3.4-4. Annual emissions from open burning (tons/yr).

CO emissions
Category Ton-equivalents (tons/yr)
Ditchbank/fencerow 2,935.7 137.25
Land clearance 9,545.5 446.25
Alir curtain 100.0 4.46
Tumbleweeds 2.4 0.41
Total: 588.36

Annual emissions for the nonattainment area are calculated by multiplying the percentage of
agricultural and/or vacant land use located in the CO nonattainment area by the Maricopa County
emission totals. (See Section 1.5.2 for a discussion of the land-use data used.) Table 3.4-5
summarizes the annual emissions for the CO nonattainment area.

Table 3.4-5. Surrogate land-use classes, ratios and annual emissions from open burning in the CO NAA.
Surrogate land-use 2000 NAA:county

Category category land-use ratio Emissions (tons/yr)
Ditchbank/fencerow Agriculture 44,53 % 61.12
Land clearance Vacant 15.62 % 69.70
Air curtain agriculture and vacant 19.53 % 0.87
Tumbleweeds agriculture and vacant 19.53 % 0.08
Total: 13177

Ditch bank/fence row burning is not allowed from November to February, therefore daily emis-
sions during the CO season are zero. For the other burning categories, it was assumed that open
burning occurs 5 days per week (most burn permits are issued for weekdays but permits may be
issued on weekends depending on circumstances) and open burning occurs evenly during the CO
season months (November — December). A seasonal adjustment factor was derived as follows:

Seasonal adjustment factor = # of permits issued Nov. — Dec. for the category
total # of permits issued in 2002 for the category

Example:
Seasonal adjustment factor = 3 permits issued during Nov. — Dec. for tumbleweed burning
for tumbleweed burning 8 total permits issued in 2002 for tumbleweed burning

=37.50 %
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CO season-day emissions for Maricopa County are derived using the following formula:

CO season-day emissions = (annual CO emissions Ibs) x (seasonal adjustment factor)
from tumbleweed burning (# of burn days/week) x (# of season weeks/year)

820 1bs x 0.3750
5 days/wk x 13 wks/yr

4.73 Ibs CO/day

CO season-day emissions for the nonattainment area are calculated by multiplying the percent-
age of agricultural and/or vacant land use located in the nonattainment area (listed in Table 3.4—
5) by the total County season-day emissions. Table 3.4—6 summarizes the CO season-day
emissions from open burning for both Maricopa County and the CO nonattainment area.

Table 3.4-6. Season-day emissions (Ibs/day) from open burning.
Maricopa County = CO nonattainment area

Category (Ibs/day) (Ibs/day)

Ditchbank/fencerow 0.0 0.0

Land clearance 3,634.6 567.7

Air curtain 0.0 0.0

Tumbleweeds 4.7 0.9

Totals: 3,639.3 568.6
3.4.3 Landfills

Emissions from municipal solid waste (MSW) landfills come from uncontrolled landfill gas
emissions as well as combustion from control measures, such as flares. Total emissions were
calculated from annual emissions inventory reports from all landfills located within the county.
Two MSW landfills (Butterfield Station and Allied Waste Industries Southwest Regional
Facility) are considered point sources and are reported in Chapter 2. All other MSW landfills are
reported here as area source landfills.

Since there are no area-source landfills located outside the CO nonattainment area, total emission
values for the county and the CO nonattainment area are equal. Season-day emissions were
calculated based on reported activity data (days per week) for each individual process, and then
summed. Nearly all processes reported operating on a 7 day week. Emissions within the CO
nonattainment area were identified using information on the location of each permitted facility.
Annual and daily emissions are shown in Table 3.4-7.

Table 3.4-7.  Annual and season-day emissions from landfills.
Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 27.35 150.3
CO NAA 27.35 150.3
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3.4.4 Summary of all area-source waste treatment and disposal

Table 3.4-8. Summary of annual and season-day emissions from waste treatment and disposal.

Maricopa County CO nonattainment area
Annual Season-day Annual Season-day

emissions emissions emissions emissions

Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
On-site incineration 0.59 4.5 0.59 4.5
Open burning 588.36 3,639.3 131.77 568.6
Landfills 27.35 150.3 27.35 150.3
Totals: 616.30 3,794.2 159.71 7235

3.5 Miscellaneous area sources
3.5.1 Other combustion
3.5.1.1 Wildfires and brush fires

The Arizona Department of Environmental Quality, in cooperation with the United States Forest
Service, reported that one wildfire burned 1000 acres in the Tonto National Forest in July 2002.
The wildfire occurred within Maricopa County but outside of the nonattainment area. ADEQ
also reported that negligible prescribed fires occurred in Maricopa County in 2002.

In addition, 2002 survey results from Maricopa County fire departments, the Bureau of Land
Management, and the Arizona State Land Department were used to calculate emissions from
brush fires. In some cases, the survey results included limited information on the average size of
fires. Thus, when acreage data was incomplete or unclear, each reported brush fire was assumed
to be equal to 0.1 acres. Survey results are included in Appendix 3.1. It was estimated that
7,054 brush fires occurred in Maricopa County in 2002 and burned approximately 1,656.5 acres.

Wildfire emission factors and fuel loading factors were obtained from the Western Regional Air
Partnership’s (WRAP) 1996 Fire Emission Inventory (WGA/WRAP, 2002), while brush fire
emission factor and fuel loading factors were obtained from AP-42 (US EPA, 1992). Both are
listed in Table 3.5-1. Estimates of the material burned in are derived by multiplying the number
of acres burned by the appropriate fuel loading factor. For wildfires, a “combustive efficiency”
factor of 90% is included in the calculation to reflect the fact that not all available material (fuel)
is consumed in a wildfire ( WGA/WRAP, 2002).

Table 3.5-1. Emission and fuel loading factors for wildfires and brush fires.
Number  Fuel load-

Fires of acres ingfactor CO emission factor
Type of fire reported  burned (tons/acre) (Ibs/ton burned)
Wildfire (Calif. chaparral) 1 1,000 19.5 289
Brush fire (weeds) 7,054 1656.5 3.2 85
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Annual emissions from wildfires in Maricopa County were calculated as follows:

Annual CO emissions  =acres burned x fuel loading factor x combustive efficiency x emission factor (Ibs/ton)
from wildfires in 2,000 Ibs/ton
Maricopa County

=1,000 acres burned x 19.5 tons/acre x 90% x 289 Ibs/ton
2,000 Ibs/ton

=2,535.98 tons COl/yr

Because the 1,000-acre wildfire occurred in the Tonto National Forest, which is located outside
of the nonattainment area, emissions from wildfires within the nonattainment area were
determined to be zero. However, annual emissions from brush fires for the nonattainment area
were calculated by multiplying the Maricopa County annual emissions by the percentage of
vacant land located in the CO nonattainment area (15.62%), as shown in Table 3.5-2. (See
Section 1.5.2 for a discussion of the land-use data used.)

Annual CO emissions from Annual CO emissions from x Percentage of vacant land
brush fires within the CO NAA brush fires, County total within the NAA

225.28 tons/yr x 15.62 %
35.19 tons CO/yr

Table 3.5-2.  Annual emissions from wildfires and brush fires (tons/yr).
Type of fire Maricopa County  CO nonattainment area

Wildfire 2,535.98 0.00
Brush fire 225.28 35.19
Totals: 2,761.25 35.19

Because the 1,000-acre wildfire occurred in July 2002 and the CO season is November through
January, it was presumed that no wildfires occurred during the CO season; therefore season-day
emissions from wildfires were zero. It was assumed that brush fires occur evenly throughout the
year. Thus, CO season-day emissions from brush fires were derived by dividing the annual
emissions from brush fires for Maricopa County and the nonattainment area by a 365 days/yr, as
follows:

Season-day CO emissions = 225.28 tons/yr  x 2,000 Ibs/ton
emissions from brush fires 365 days/yr
in Maricopa County

=1,234.41 Ibs/day

Table 3.5-3. Season-day emissions from wildfires and brush fires (Ibs/day).
Type of fire Maricopa County  CO nonattainment area

Wildfire 0.0 0.0
Brush fire 1,234.4 192.8
Totals: 1,234.4 192.8
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3.5.1.2 Structure fires

2002 structure fire data were obtained by surveying fire departments in Maricopa County and by
querying Maricopa County’s burn permit data base. The fire departments surveyed reported
3,597 structure fires in Maricopa County in 2002. The list of fire departments surveyed and
survey results are contained in Appendix 3.1. Eleven open burn permits were issued in 2002 for
fire training; these were included in the total number of estimated structure fires for 2002. It was
estimated that 3,608 structure fires occurred in Maricopa County in 2002.

Estimates of the material burned in a structure fire were determined by multiplying the number
of structure fires by a fuel loading factor of 1.15 tons of material per fire, which factors in
percent structural loss and content loss (US EPA, 2001c). Tons of material burned were
estimated as the follows:

Material burned in = 3,608 fires x 1.15 tons/fire
structure fires (tons/yr)
= 4,149.2 tons material burned/year

Table 3.5-4. Estimated material burned, emission and fuel loading factors for structure fires.

Structure Fuel loading Material burned CO emission
fires reported  factor (tons/fire) (tons) factor (Ibs/ton)
3,608 1.15 4,149.20 60

Annual emissions were then calculated by multiplying the amount of material burned by the
emission factors listed in Table 3.5-4 (US EPA, 2001c), as follows:

Annual CO emissions = Quantity of material burned x emission factor x unit conversion factor
from structure fires
Maricopa County

= 4,149.20 tons x 60 Ibs/ton x (1 ton/2,000 Ibs.)

= 124.48 tons COlyr

Annual emissions for the CO nonattainment area were derived by multiplying Maricopa County
annual emissions by the percentage of total residential population within the CO nonattainment
area (98.06%), as shown in the example below. See Section 1.5.1 for a discussion of the
population data used.

Annual CO emissions annual CO emissions x percentage residential

within the CO NAA for Maricopa County population within the NAA
= 124.48 tons/year x 98.06 %
= 122.06 tons CO/yr

It was assumed that structure fires occur 7 days a week; however, structure fires vary seasonally
and may increase during cold weather. Because local season-specific data were not available
from the fire department surveys, seasonal occurrences of residential and non-residential
structure fires reported by the Federal Emergency Management Agency (FEMA) were used to
derive a seasonal adjustment factor for the CO season (US EPA, 2001c). FEMA reported that
29.6% of residential structure fires and 24.5% of non-residential structural fires occurred during
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November, December, and January 1994. Thus, an average occurrence of 27.05% [(29.6% +
24.5%) + 2] was used as a seasonal adjustment factor to estimate CO season-day emissions.

CO season-day emission for Maricopa County were derived using the following formula:

CO season-day emissions = annual CO emissions (lbs) x seasonal adjustment factor (%)
from structure fires in 7 days/wk x 13 weeks/yr
Maricopa County

248,960 Ibs x 27.05%
91

740.04 lbs CO/day

CO season-day emissions for the nonattainment area are calculated by multiplying the Maricopa
County season-day emissions by the percentage of total residential population within the CO
nonattainment area (98.06%). Results are shown in Table 3.5-5.

Table 3.5-5. Annual and season-day emissions from structure fires.
Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 124.48 740.0
CO NAA 122.06 725.7

3.5.1.3 Vehicle fires

2002 vehicle fire data were obtained by surveying fire departments in Maricopa County. The
fire departments surveyed reported 5,316 vehicle fires (4 boat fires were included in vehicle
fires) in Maricopa County in 2002. The list of fire departments surveyed and survey results are
presented in Appendix 3.1.

Annual emissions from vehicle fires are calculated by first multiplying the number of vehicle
fires by a fuel loading factor of per vehicle fire to estimate the annual amount of material burned
in vehicle fires. The amount of annual material burned in vehicle fires is then multiplied by
emission factors for open burning of automobile components from AP-42 as listed in Table 3.5-
6 (from US EPA, 1992).

Annual CO emissions annual number x fuel loading factor x emission factor x unit conversion factor

from vehicle fires of vehicle fires
= 5,316 x 0.25 tons/vehicle  x 125 Ibs/ton x (1ton /2,000 Ibs)
= 83.06 tons CO/yr
Table 3.5-6. Estimated material burned, emission and fuel loading factors for vehicle fires.
Vehicle fires Fuel loading Material CO emission
reported factor (tons/fire)  burned (tons)  factor (Ibs/ton)
5,316 0.25 1,329 125

Annual emissions for the CO nonattainment area were derived by multiplying Maricopa County
annual emissions by the percentage of total residential population within the CO nonattainment
area (98.06%). See Section 1.5.1 for a discussion of the population data used.
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It was assumed that vehicle fires occur evenly throughout the year. Thus, CO season-day emis-
sions were derived by dividing the Maricopa County and nonattainment area annual emissions
by 365 days/year. The results are shown in Table 3.5-7 below.

Table 3.5-7. Annual and season-day emissions from vehicle fires.
Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 83.06 455.1
CO NAA 81.45 446.3

3.5.1.4 Engine testing

Annual emissions from engine testing facilities were derived from annual emission reports from
permitted sources that were not considered point sources in this inventory. It was assumed that
there were no significant unpermitted sources within Maricopa County. Season-day emissions
were calculated based on operating schedule information provided in the facilities” annual emis-
sion reports. Since all facilities considered in this section are located within the CO non-
attainment area, total emission values for the county and the CO NAA are equal. Results are
shown in Table 3.5-8.

Table 3.5-8. Annual and season-day emissions from engine testing.
Annual emissions  Season-day emissions

Geographic area (tons/yr) (Ibs/day)
Maricopa County 3.67 99.9
CO NAA 3.67 99.9

3.5.2 Health services: crematories

Emissions from human and animal crematories were calculated by the “scaling up” method as
described in EPA emission inventory guidance (US EPA, 2001a). This method combines
detailed emissions data from a subset of sources, and county-level employment data from the US
Census Bureau (2003a) to develop a per-employee emission factor that is then used to estimate
emissions from all sources in an industry category.

The most recent data from the Census’ County Business Patterns (CBP), for 2001 employment,
were used. CBP employment data for NAICS code 81222 (cemeteries and crematories)
indicated 683 employees in this industry in Maricopa County. This employment estimate is used
to “scale up” emissions reported from those facilities surveyed in 2002 as follows:

Total area-source = Emissions from surveyed area sources x Total area-source employment
CO emissions Employment at surveyed area sources
from crematories

0.17 tons/yr ~ x 683 employees
110

1.06 tons COlyr
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Season-day emissions are calculated based on the operating schedule data reported by surveyed
facilities. From annual emission surveys, the modal values were identified for two items:
days/week and seasonal activity as a percentage of annual activity. This data was used to
calculate typical season-day emissions as follows:

Season-day CO =Annual emissions (tons/yr) x seasonal % x 2,000 Ibs
emissions from Days/week x \Weeks/season ton
crematories

1.06 x 25% x 2,000
5x 13

8.2 Ibs CO/day

As all facilities addressed in this source category are located within the CO nonattainment area,
emission totals for both areas are equal. Annual and daily emissions are shown in Table 3.5-9.

Table 3.5-9. Annual and season-day emissions from crematories.

Annual emissions Season-day
Geographic area (tons/yr) emissions (Ibs/day)
Maricopa County 1.06 8.2
CO NAA 1.06 8.2

3.5.3 Accidental releases

As part of its air quality permit compliance program, MCESD keeps an “upset log” for each
calendar year, that records excess emissions and accidental releases at permitted facilities.
Annual emissions inventory reports also provide for recording of accidental releases. Data from
these two sources documented the release of 3.47 tons of CO for the year 2002. Season-day
emissions of CO are assumed to be zero, as no recorded releases occurred during the CO season.
Emissions in the CO nonattainment area are calculated based on locations of facilities that
reported releases. In 2002, all recorded releases occurred outside the CO NAA.

Table 3.5-10. Annual and season-day emissions from accidental releases.

Annual emissions Season-day
Geographic area (tons/yr) emissions (Ibs/day)
Maricopa County 3.47 0.0
CO NAA 0.00 0.0

3.5.4 Summary of all miscellaneous area sources

Table 3.5-11. Summary of annual and season-day emissions from all miscellaneous area sources.

Maricopa County CO nonattainment area
Annual emissions Season-day Annual emissions Season-day
Source category (tons/yr) emissions (Ibs/day) (tons/yr) emissions (Ibs/day)
Wildfires and brushfires 2,761.25 1,234.4 35.19 192.8
Structure fires 124.48 740.0 122.06 725.7
Vehicle fires 83.06 455.1 81.45 446.3
Engine testing 3.67 99.9 3.67 99.9
Crematories 1.06 8.2 1.06 8.2
Accidental releases 3.47 0.0 0.00 0.0
Totals: 2,976.99 2,537.6 243.43 1,472.79
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3.6  Summary of area source emissions

Table 3.6-1 summarizes the total annual and CO season-day emissions from all area sources
addressed in this chapter for both Maricopa County and the CO nonattainment area.

Table 3.6-1. Summary of annual and season-day area source emissions

by source category.

Maricopa County

CO nonattainment area

Annual Season-day Annual Season-day
emissions emissions emissions emissions

Source category (tons/yr) (Ibs/day) (tons/yr) (Ibs/day)
Fuel combustion:
Industrial natural gas 68.95 505.5 67.64 495.9
Industrial fuel oil 166.66 1,068.3 163.48 1,047.9
Commercial/institutional natural gas 655.00 5,594.0 643.80 5,498.4
Commercial/institutional fuel oil 386.20 3,465.9 379.59 3,406.6
Residential natural gas 328.39 2,632.9 322.41 2,585.0
Residential wood 3,212.28 53,313.6 3,153.82 52,343.3
Residential fuel oil 0.23 3.8 0.23 3.7
Total, all fuel combustion: 4,817.71 66,584.1 4,730.96 65,380.8
Industrial processes:
Chemical manufacturing 0.07 0.5 0.07 0.5
Commercial cooking 273.50 1,502.8 268.28 1,474.1
State-permitted portable sources 138.43 887.6 138.43 887.6
Industrial process NEC 0.98 7.5 0.96 7.4
Total, all industrial processes: 412.98 2,398.4 407.74 2,369.6
Waste treatment/disposal:
On-site incineration 0.59 45 0.59 4.5
Open burning 588.36 3,639.3 131.77 568.6
Landfills 27.35 150.3 27.95 150.3
Total, all waste treatment/disposal: 616.30 3,794.2 159.71 723.5
Miscellaneous area sources:
Wildfires and brush fires 2,761.25 1,234.4 35.19 192.8
Structure fires 124.48 740.0 122.06 725.7
Vehicle fires 83.06 455.1 81.45 446.3
Engine testing 3.67 99.9 3.67 99.9
Health Services: crematories 1.06 8.2 1.06 8.2
Accidental releases 3.47 0.0 0.00 0.0
Total, all misc. area sources: 2,976.99 2,537.6 243.43 1,472.8
Total, all area sources: 8,823.98 75,314.2 5,541.86 69,946.8

3.7 Quality assurance / quality control procedures

Quality assurance and quality control (QA/QC) activities for the area source emissions inventory
were driven by the goal of creating a comprehensive, accurate, representative and comparable
inventory of area source emissions for Maricopa County and the nonattainment area. During
each step of creating, building and reviewing the area source emissions inventory, quality checks
and assurances were performed to establish confidence in the inventory structure and data.

Area source categories were selected for inclusion in the inventory based on the latest Emission
Inventory Improvement Program (EIIP) guidance available. EPA’s guidance for area sourc