
UNITED STATES ENVIRONMENTAl PROTECTION AGENCY 
REGION VIII .1 

999 18th STREET - SUITE 500 

DENVER. COLORADO 80202·2466 

Ref: 8ART-AP' 

MEMORANDUM 

DATE: June 12, 1993 

TO: Rich Valentine, Salt Lake County Health Department 

FROM: Scott P. Lee, Environmental Enginee~ 
~UBJECT: Transmittal of MobileS.O Input File 

Please coordinate MOBILE input parameters and obtain input files, 
which included Utah specific registration data, from Steve Parkin 
at DAQ. This will ensure all modeling efforts in Utah use 
.nified modeling parameters. "Basic Program n performance 

standard parameters are attached. I have enclosed a copy of the 
riM implementation regulations containing more detailed 
information concerning both basic program and enhanced program 
parameters. If you have any question feel free to contact me at 
(303) 293-1887. 
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COMPLIANCE WITH THE BASIC 11M PERFORMANCE STANDARD 
SECTION 51. ~52 

Utah law requires that anv Countv which exceeds the federal ambient air quality -... 
standa::'ds to implement an 11M program. Because of th.is there are 4 different 11M programs 
'operating in the State Of Utah. By the use of a computerized analyzer it is possible to 
have the appropriate test performed at any station in the fou::, county area. 

The 11M programs required by each county are very similar. Vehicle cov~rage, pass 
fail cut points, maximum test fee and waiver cost limits are identical. The most 
noticeable differences among the counties are the implementation dates and slightly 
different tampering requirements. 

Based on consultation with EPA region S we have used the Utah specific input. 
parameters supplied by the Utah Division of Air Quality which were used in their emissions 
inventory. As suggested by EPA, in order to avoid a "modelling frenzy", limited our 
analysis to a single speed ( off peak arterials and collectors) and the meteorological 
parameters used for the annual inventory. Since the purpose of this demonstration is to 
compare the Utah riM programs with the EPA Basic program we believe that difference shown 
under these conditions will be obtained :egardless of variations in the input parameters. 
All of the Utah progr.ams are more effective than the program used to for the emissions 
inventory ~n terms of fail rate and waiver rates. Since the inventory 11M Program exceeds 
the basic program it has been used for this compliance demonstration to maintain 
consistency. Minor fo:mat changes have been made in the Mobile5a model. 

Salt Lake and Utah Counties have more lenient tampering requirements for older 
vehicles (less than model year 2990). Since Mooile5a does not allow for separate ATP's 
based on model years two separate ::,uns were made, one for 1996 and 1997, and another for 
2000 and 2003. In the run for the earlier years the more lenient requirements were used 
for all vehicles, in the later years the more stringent requirements were used for all 
vehicles. The net effect of this is that the earlier years are modeled as slightly less 
than "true" effectiveness and later years are modeled at slightly more than "true" 
effectiveness. These variations are very slight and don't materially affect the 
comparison of these programs with the EPA Performance Standard Program. 

\ -
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EPABASICIM SLIM DAVISIM UTAHIM WEBEiUM 
J 

START 11M & ATP 1983 1984 1984 1986 1991 
STRINGENCY 20 22 22 22 22 

FIRST MOD. YR ....1968 1968 1968 1968 1968 

LAST MOD. YR 2020 2020 2020 2020 2020 

PRE 81 WAIVER RT. 0% S15 5\ 5\ 5\ 

81 PLUS WAIV RT. 0% 5\ 5' 5\ 5\ 

COMPLIANCE RT. 100' 95% 95\ 9515 95\ 
PROGRAM TYPE TEST ONLY TEST&REPAIR T&R T&R T&R 
FREQUENCY ANNUAL ANNUAL ANNUAL ANNUAL ANNUAL 
LIGHT DUTY VEH. YES YES YES YES YES 
LIGHT DUTY TKl NO YES YES YES YES 
LIGHT DUTY TK2 NO YES YES YES YES 
HEAVY DUTY TK NO YES YES YES YES 
ANTI TAHPERING NO YES YES YES YES 

1ST n:.AR 1984 1984 1977 1990 
AIR SYSTEM YES YES YES YES 
CATALYST YES YES YES YES 
FUEL INLET YES YES YES YES 
LEAD TEST NO NO NO NO 
EGR 90~ YES 90+ YES 
EVAPORATIVE 90~ YES 90+ YES 
PCV 90+ YES 90+ YES 
CAS CAP 90~ YES 90+ YES 

EMISSIONS FACTORS IN CRAMS PER MILE 

1996 VOC CO Nex 
NO 11M 2.97 25.20 2.68 
EPA BASIC 11M 2.79 22.85 2.66 
SAI.T I.AXZ: 11M 2.75 22.14 2.62 
DAVIS 11M 2.72 22.14 2.62 
UTAH 11M 2.73 21.89 2.61 
WEBER 11M 2.78 22.72 2.65 

1997 vec CO NOx 
NO lIM 2.88 24.00 2.60 
EPA BASIC 11M 2.70 21. 74 2.57 
SALT LAKE 11M . 2.66 21.02 2.53 
DAVIS 11M 2.64 21.02 2.53 
UTAH 11M 2.65 20.83 2.53 
WEBER 11M 2.69 21.51 2.56 

2000 vec CO NOx 
NO 11M 2.63 20.67 2.38 
EPA BASIC 11M 2.47 18.69 2.36 
SALT I.AKE 11M 2.40 17.92 2.32 
DAVIS 11M 2.40 17.92 2.32 
UTAH 11M 2.38 17.83 2.32 
WEBER 11M 2.43 18.21 2.33 

2003 vec CO NOx 
NO 11M 2.45 18.69 2.23 
EPA BASIC 11M 2.30 16.92 2.21 
SALT LAKE 11M 2.22 16.12 2.17 
DAVIS 11M 2.22 l6.l2 2.l7 
UTAH 11M 
WEBER liM. 

2.22 
2.24 

16.08 
16.27 

2.l6 
2.17 

(
'. 
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~MOB1LE5A 1996,7,2000,2003 NO l/M .1 
MOBILESa (26-Har-93) 

OWASATCH FRONT -.Minimum Temp: 33. (F) Maximum Temp: 73. (F) 
Period 1 RVP: 10.B Period 2 RVP: 10.8 Period 2 Yr: 1992 

OVOC HC emission factors include evapora~ive HC emission factors. 

0=-:--"'7---:::--:-- .:..-~-:--_-_::_------_::_____:_---------
DEmission factors are as of July 1st of ~he indicated calendar year.
 
OUser supplied veh registration distributions.
 
DCal. Year: 1996 Region: High Altitude: 5500. Ft.
 

I/M Program: No Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: No OPerating Mode: 20.6 I 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Ty.pe: LOGV LDGTl HDGVI.DGT2 I.DCT LDDV LOOT HDDV All VehHC 
+ 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005 

Ocomposite Emission Factors (Gm/Mile) 
VOC HC: 2.49 2.64 5.B3 3.55 6.34 0.59 0.B4 3.30 5.74 2.97 
Exhst co: 21.21 23.21 55.58 32.45 76.36 1.31 2.08 10.83 29.43 25.20 
Exhst NOX: 1.93 2.01 3.07 2.31 4.61 1.42 1.47 10.05 0.87 2.68 

DEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 1997 Region: High Alti~ude: 5500. Ft.
 

11M Program: No Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 I 20.6 

Reformulated Gas: No 
DVeh. Type: LDGV LDGTl LOGT2 I.DGT HDGV I.DOV LOOT HDOV MC All Veh 
+ 

Veh. Spd.: 33.8 33.8 33.8 33.S 33.8 33.8 33.8 33.8 
VHT Mix: 0.613 0.197 0.018 0.031 0.002 0.001 0.072 0.005 

OComposite Emission Factors (cm/Mile) 
VOC HC: 2.4~ 2.56 5.49 3.39 5.93 0.57 0.77 3.25 5.71 2.88 
Exhst co: 20.36 22.08 52.23 30.64 69.78 1.25 1. 94 10.74 29.43 24.00 
Exhst NOX: 1.88 1.94 3.03 2.25 4.53 1.:37 1.38 9.34 0.87 2.60 

DEmission factors are as of July 1st of the indicated calendar year.
 
DUser supplied veh registration distributions.
 
Deal. Year: 2000 Region: High Altitude: :500. Ft.
 

1/M Program: No Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Proqram: No Operatinq Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDCV LDGT~ LDc;or2 LOGT HDGV I.DDV !.DDT HOOV He All Veh 
+ 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VKT Mix: 0.603 0.203 0.079 0.031 0.001 0.001 0.077 0.005 

OComposite Emission Faeto~s (Gm/Hile) 
voe He: 2.24 2.36 4.81 3.05 4.89 0.47 0.59 3.15 5.66 2.63 
Exhst co: 17.69 19.32 45.14 26.57 50.82 1.07 1.63 10.55 29.43 20.67 
Exhst NOX: 1.73 1.76 3.14 2.15 4.18 1.19 1.16 7.69 0.87 2.38 

O~ssion fa~crs are as of ~uly 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 2003 Reqion: High ~titude: 5500. Ft.
 

11M Proqram: No Ambient Temp: 60.5 / 60.5 / 60.5 F 

-. 
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Anti-tam. Program: No ooerating Mode: 
• .1 

20.6 I 27.3 I 20.6 

Reformulated Gas: No 

- OVeh. 

+ 
Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LOOT HDDV MC All Veh 

Veh. Spd.. : 
VM'!' Mix: 

33.6·· 
0.593 

33.6 
0.206 

33.8 
0.080 

33.8 
0.031 

33.8 
0.002 

33.8 
0.002 

33.8 
0.082 

33.8 
0.004 

OCcmposite Emission Factors (Gm/Mile) 
VOC HC: 2.09 2.22 4.23 2.78 4.34 0.43 0.57 3.10 5.66 2.45 

Exhst: co: 16.34 18.20 38.14 23.75 39'.23 0.99 1. SS 10.46 29.43 .18.69 

Exhst NOX: 1.64 1. 63 3.02 2.02 4.02 1.11 1.11 6.66 0.87 2.23 

lMOBlLE5A 1996,7,2000,3 sipsubPS.in STANDARD PROGRAM
 
MOBlLE5a (26-Mar-93)
 

OI/H program selected:
 

o	 Start year (January 1): 1983 
Pre-1981 HYR stringency rate: 20\ 
Firs~ model year covered: 1968 
Last model year covered: 2020 
Waiver rate (pre-1981): 0.\ 
Waiver rate (1981 and newer): 0.\ 
Compliance Rate: 100.\ 
Inspection type: Test Only 
Inspection frequency Annual 
Vehicle types covered: LDGV Yes 

LDGTl - No 
LDG'I'2 - No 

HDGV - No
 
1981 & later MYR test type: Idle
 
Cutpoints, HC: 220.000 co: 1.200 NOx: 999.000
 

OWASTCH FRONT 
Minimum 'I'emp: 33. (F) Maximum Temp: 73. (F) 
Period 1 RVP: 10.8 Period 2 RVP: 10.8 Period 2 Yr: 19S2 

OVOC	 HC emission factors include evaporative HC emission factors.0	 _
 

DEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
DCal. Year: 1996 Regien: High Altitude: 5500. Ft.
 

11M Program: Yes ~ient Temp: 60.5 I 60.5 / 60.5 F 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LOG'I'l LDG'I'2 LDGT HDGV LDDV LDD'I' HDDV MC A1.1 Veh 
+ 
Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8
 

VMT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005
 
OCcmposite Emission Factors (Gm/Mile) 

VOC HC: 2.20 2.64 5.83 J.55 6.34 0.59 0.84 3.30 5.74 2.79 
Exhst co: 17.39 23.21 55.58 32.45 76.36 1.:31 2.08 10.83 29.43 22.85 
Exhst HOX: 1.89 2.01 3.07 2.31 4.61 1.42 1.47 10.05 0.87 2.66 

(
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OEmissicn factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 1997 Region: High Altitude: 5500. Ft.
 

I/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDG'I'l LDG'I'2 LDGT HDGV LDDV LDD'I' HDDV MC All Veh 
+ 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VHT Mix: 0.613 0.197 0.078 0.031 0.002 0.001 0.072 O.OOS 

OComposite Emission Factors (Gm/Mi1e) 
VOC HC: 2.25 2.30 4.92 3.04 5.76 0.57 0.77 3.25 5.71 2.66 
Exhst co: 17.67 18.97 45.11 26.39 64.52 1.25 1.94 10.74 29.43 21.02 
Exhst NOX: 1.84 1.82 2.84 2.11 4.48 1.37 1.38 9.34 0.87 2.53 

1MOBlLE5A 2000,2003 SLIM PROGRAM 
MOBILE5a (26-Mar-93) 

OI/M program selected: 

o	 Start;year (~anuary 1): 1984 
Pre-1981 MYR stringency rate: 22% 
First model year covered: 196B 
Last model year covered: 2020 
Waiver rate (pre-1~81): S.\ 
Waiver rate (1981 and newer): 5.' 
Compliance Rate: 95.' 
Inspection type: computeri:ed Test and Repair 
Inspection frequency Annual -,Vehicle types covered: LDGV - Yes
 

LDG'I'l - Yes
 
LDG'I'2 - Yes
 

HDGV - Yes
 
1981 &.later MYR test type: 2500 rpm / Idle
 
Cutpoints, HC: 220.000 co: 1.200 NOx: 999.000
 

OFunctional Check Program Description: 
OCheck Start Model Yrs Vehicle Classes Covered Inspection Comp 

(Jan1) Covered LDGV LDG'I'l LDG'I'2 HDGV Type Freq Rate 

A'I'P 1984 1984-2020 Yes Yes Yes Yes Test & Repair Annual 95.0' 
OAir pump system disablements: Yes Catalyst removals: Yes 
Fuel inlet restrictor disablements: Yes Tailpipe lead deposit test: No 

EGR disablement: Yes Evaporative system disablements: Yes 
PCV system disablements: Yes Missing gas caps: Yes 

OWASA'I'CH FRONT 
Minimum Temp: 33. (F) Maximum Temp: 73. (F) 

Period 1 RVP: 10.8 Period 2 RVP: 10.8 Period 2 Yr: 1992 
OVOC	 HC emission factors include evaporative HC emission factors.0	 _ 
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OEmission factors are as of July 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 

Oeal. Year: 2000 Region: High Altitude: 5500. Ft. 
11M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 

Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LOGV LDGTl HDGVLDGT2 LDGT LDDV LDDT HDDV All VehMC 
+ 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VHT Mix: 0.603 0.203 0.079 0.031 0.001 0.001 0.077 0.005 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.05 2.05 4.17 2.65 4.62 0.47 0.59 3.15 5.66 2.40 
Exhst co: 15.24 16.43 38.03 22.49 46.69 1.07 1.63 10.55 29.43 17.92 
Exhst NOX: 1.70 1.64 2.95 2.01 4.10 1.19 1.16 7.69 0.87 2.32 

OEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OeaL Year: 2003 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti~tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTl HDGVLOGT2 LOGT LOOV LDOT HDDV All VehMC 
+ 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Mix: 0~593 0.206 0.080 0.031 0.002 0.002 0.082 0.004 

OComposite Emission Factors (Gm/Mile) 
voe HC: 1.91 1.92 3.60 2.39 4.04 0.43 0.57 3.10 5.66 2.22 
Exhst co: 14.06 15.42 31.37 19.86 35.74 0.99 1.55 10.46 29.43 16.12 
Exhst NOX: 1.60 1.51 2.84 1.88 3.91 1.11 +.11 6.66 0.87 2.17 

1MOBILE5A 1996,1997,2000,2003 DAIM PROGRAM 
MOBILE5a (26-Mar-93) 

OI/M program selected: 

o	 Start year (January 1): 1984 
Pree-19Bl MYR stringency rate: 22\ 
First model year covered: 1968 
Last model year covered: 2020 
Waiver orate (pre-19B1): 5.\ 
Waiver rate (19B1 and newer): 5.\ 
Compliance Rate: 95.\ 
Inspection type: Computerized Test and Repair 
Inspeetionfrequency Annual 
Vehicle types covered: LOGV - Yes 

LDGT1 - Yes 
LDGT2 - Yes 

BOGV - Yes 
1981 & later HYR test type: 2500 rpm / Idle 
Cutpoints, HC: 220.000 co: 1.200 NOx: 999.000 
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DEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 1997 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh 
+ 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Mix: 0.613 0.197 0.078 0.031 0.002 0.001 0.072 0.005 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.15 2.56 5.49 3.39 5.93 0.57 0.77 3.25 5.71 2.70 
Exhst co: 16.b7 22.08 52.23 30.64 69.78 1.25 1.94 10.74 29.43 21. 74 
Exhst NOX: 1.84 1.94 3.03 2.25 4.53 1.37 1. 38 9.34 0.87 2.57 

DEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 2000 Region: High Altitude: 5500. Ft .
 

. I/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F
 

Anti-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6
 
: Reformulated Gas: No
 

OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV HC All Veh
 
.+ 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8
 
VMT Mix: 0.603 0.203 0.079 0.031 0.001 0.001 0.077 0.005
 

Ocomposite Emission Factors (Gm/Hile) 
VOC HC: 1.97 2.36 4.81 3.05 4.89 0.47 0.59 3.15 5.66 2.47 
Exhst co: 14.39 19.32 45.14 26.57 50.82 1.07 1. 63 10.55 29.43 18.69 
Exhst NOX: 1.71 1.76 3.14 2.15 4.18 1.19 1.16 7.69 0.87 2.36 -., 

OEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCala Year: 2003 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 

Anti-tarn. Program: No operating Hode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGT1 HDGVLDGT2 LDGT LDDV LDDT HOOV All vehHC 
+ 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Mix: 0.593 0.206 0.080 0.031 0.002 0.002 0.082 0.004 

Ocomposite Emission Factors (Gm/Mile) 
voe He: 1.84 2.22 4.23 2.78 4.34 0.43 0.57 3.10 5.66 2.30 

Exhst co: 13.36 18.20 38.14 23.75 39.23 0.99 1.55 10.46 29.43 16.92 
2.21Exhst NOX: 1.61 1. 63 3.02 2.02 4.02 1.11 1.11 6.66 0.87 
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lMOBILESA 1996-1 SLIM PROGRAM 
MOBILE5a (26-Mar-93) 

OI/M proqram ~elected: 

o	 Start year' ,( January 1): 1984 
Pre-1981 MYR stringency rate: 22\ 
First model year covered: 1968 
Last model year covered: 2020 
Waiver rate (pre-198l): 5.\ 
Waiver rate (1981 and newer): 5.\ 
compliance Rate: 95.\ 
Inspection type: computerized Test and Repair 
Inspection frequency Annual 
Vehicle types covered: LDGV - Yes 

LDGTl - Yes 
LDGT2 - Yes 

HDGV - Yes 
1981 & later MYR test type: 2·500 rpm / Idle 
Cutpoints, HC: 220.000 co: 1.200 NOx: 999.000 

OFunctional Check Prog!am Description: 
OCheck Start Model Yrs Vehicle Classes Covered Inspection Comp 

(Janl) Covered LDGV LDGT1 LOGT2 HOGV Type Freq Rate 

ATP 1984 1984-2020 Yes Yes Yes Yes Test & Repair Annual 95.0%
 
OAir pump system disablements: Yes Catalyst removals: Yes
 

Fuel inlet restrictor disablements: Yes Tailpipe lead deposit test: No
 
EGR disablement: No Evaporative system disablements: No
 
PCV system disablements: No Hissing gas caps: No
 

OWASATCH FRONT 
Minimum Temp: 33. (F)' Maximum Temp: 73. (F) 
Period 1 RVP: 10.8 Period 2 RVP: 10.8 Period 2 Yr: 1992 

ovoc	 HC emission factors include evaporative HC emission factors. 
0__----:-	 _ 

OEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 1996 Region: High Altitude: 5500. Ft.
 

riM Program: Yes Ambient Temp: 60.5 I 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 / 21.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LOGTl HDGVLOGT2 LDGT LDOV LODT HDDV All VehMe 
+ 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.30 2.37 5.26 3.19 6.16 0.59 0.84 3.30 5.74 2.75 
Exhst: co: 18.44 20.00 48.43 28.11 70.68 1.31 2.08 10.83 29.43 22.14 
Exhst: NOX: 1.89 1.88 2.67 2.17 4.51 1.42 1. 47 10.05 0.87 2.62 

".. . :~ 
"':--0 
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.1
OFunct~onal Check Program Descr~~ion: 

OCheck Start Model Yrs Vehicle Classes Covered Inspect~on COllIp 
(Janl) Covered LDGV LDGTl LDGT2 HDGV Type Freq Rate -" 

ATP 1984 1984-2020 Yes Yes Yes Yes Test & Repair Annual 95.0'
 
OAir pump system disablements: Yes Catalyst removals: Yes
 
Fuel inlet restrictor disablements: Yes Tailpipe 'lead deposit test: No
 
EGR d~sablement: Yes Evaporative system d~sablements: Yes·
 
FCV system d~sablements: Yes Hissing gas caps: Yes
 

OWEBER COtm"l'Y
 
Minimum Temp: 33. (F) Maximum Temp: 73. (F)
 
Per~od 1 RVP: 10.8 Period 2 RVP: 10.8 Per~od 2 Yr: 1992
 

OVOC HC emission factors include evaporative HC emission factors.
 
O=-:--~_-:---:- -:--:-::---:--_-:--:-_:-':"":"""_---:-_-:----:- _
 
OEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 1996 Region: H~gh Altitude: 5500. Ft.
 

11M program: Yes Ambient Temp: 60.5 I 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type; LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh 
+ 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8
 
VMT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005
 

OComposite ~ssion Factors [Gm/Mile) 
VOC HC: 2.29 2.32 5.23 3.15 6.09 0.59 0.84 3.30 5.74 2.72 
Exhst co: 18.44 20.00 48.43 28.11 70.68 1.31 2.08 10.83 29.43 22.14 
Exhst NOX: 1.89 1.88 2.87 2.17 4.57 1.42 1.47 10.05 0.87 2.62 

OEmission fa~ors are as of July 1st of the indicated calendar year. -. 
OUser supplied veh registration distributions. 
DCal. Year: 1997 Region: High Altitude: 5500. Ft. 

11M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tarn. Program: Yes Operating Mode: - 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDCV LOGT1 LDGT2 LOCI' HDCV LDDV LOOT HDDV MC All Veh 
+ 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8
 
VMT Mix: 0.613 0.197 q.078 0.031 0.002 0.001 0.072 0.005
 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.24 2.25 4.87 3.00 5.68 0.57 0.77 3.25 5.71 2.64 
Exhst co: 17.67 18.97 45.11 26.39 64.52 1.25 1.94 10.74 29.43 21.02 
Exhst NOX: 1.84 1.82 2.84 2.11 4.48 1.37 1.38 9.34 0.87 2.53 

-
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OEmission factors are as of J~ly 1st of the ind~cated calendar year. 
OOser supplied veh registration distributions. 

Deal. Year: 2000 Region: High Altitude: 5500. Ft. 
lIM Program: Yes Ambien~ Temp: 60.5 / 

Anti-tam. Program: Yes Operating Mode: 20.6 / 

Reformulated Gas: No 
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LODT HDDV 
... 
Veh. Spd.: 33.6 33.6 33.8 33.8 33.8 33.8 33.8 

VHT Mix: 0.603 0.203 0.079 0.031 0.001 0.001 0.077 

OComposite Emission Factors (Gm/Mile) 
voe Ee: 2.05 2.05 4.17 2.65 4.62 0.47 0.59 3.15 
Exhst co: 15.24 16.43 38.03 22.49 46.69 1.07 1.63 10.55 

Exhst NOX: 1.70 1.64 2.95 2.01 4.10 1.19 1.16 7.69 

60.5 / 60.5 F 
27.3 I 20.6 

Me All Veh 

33.8 
0.005 

5.66 
29.43 
0.87 

2.40 
17.92 

2.32 

OEmission factors are as of July 1st of the indica~ed calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 2003 Region: High Altitude: 5500. Ft.
 

I/M Program: Yes Ambien~ Temp: 60.5 / 60.5 I 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LODT HDDV Me All Veh 
+ 

Veh. Spd. : 33.8 33.8 33.6 33.8 33.8 33.8 33.8 33.8 
VHT Mix: 0.593 0.206 0.080 0.031 0.002 0.002 0.082 0.004 

OComposite Emission Factors (Gm/Mile) 
voe HC: 1.91 1.92 3.60 2.39 4.04 0.43 0.57 3.10 5.66 2.22 
Exhst co: H.06 15.42 31.37 19.86 35.74 0.99 1. 55 10.46 29.43 16.12 
Exhst NOX: 1.60 1.51 2.84 1.86 3.91 1.11 1.11 6.66 0.87 2.17 

IHOBILE5A 1993-1996,2000-2003 UTIH PROGRAM 
HOBILE5a (26-Mar-93) 

OI/H program selected: 

o Sta:t year (January 1): 1984 
Pre--1961 HYR stringency rate:' 22% 
First model year covered: 1968 
Last model year covered: 2020 
Waiver rate (pre-19Bl): 5.% 
Waiver rate (1981 and newer): 5.% 
Compliance Rate: 95.% 
Inspection type: Computerized Test and Repair 
Inspection frequency Annual 
Vehicle types covered: LDGV - Yes 

LDGTl - Yes 
LDGT2 - Yes 

HDGV - Yes 
1981 & later MYR test type: 2500 rpm / Idle 
Cutpoints, EC: 220.000 co: 1.200 NOx: 999.000 

, 
... 
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OFunctional Check Program Description:
 
OCheck Start Model Yrs Vehicle Classes Covered Inspection Comp
 -(Janl) Covered LDGV LOGTl LDG!'2 HDGV Type Freq Rate 

ATP 1984 1977-2020 Yes Yes Yes Yes Test & Repair Annual 95.0\
 
OAir pump system disablements: Yes Catalyst removals: Yes
 
Fuel inlet restrictor disablements: Yes Tailpipe lead deposit test: No
 
EGR disablement: No Evaporative system disablements: No
 
PCV system disablements: No Missing gas caps: No
 

OWASATCH FRONT
 
Minimum Temp: 33. (F) Maximum Temp: 73. (F)
 
Period 1 RVP: 10.8 Period 2 RVP: 10.8 Period 2 Yr: 1992
 

OVOC HC .emission factors include evaporative HC emission factors. 

D=-:--_;__--:~-----_::_:::_:___:~__::__:_:~_;__:_:_-__:_~~__:__-------
OEmission factors are as of July 1st of the indicated calendar year.
 
DUser supplied veh registration distributions.
 
OCalA Year: 1996 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60~5 / 60.5 F
 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
 
Reformulated Gas: No
 

OVeh. Type:: LOGV LOGTI LDGT2 LOGT HDGV LDDV LODT HDDV MC All Veh
 

. Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VHT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005 

OComposite Emission Factors (Gm/Mile)
 
VOC HC: 2.29 2.35 5.16 3.15 6.16 0.59 0.84 3.30 5.74 2.73
 
Exhst CO: 18.25 19.79 47.30 27.64 70.67 1.31 2.08 10.83 29.43 21.89
 
Exhst NOX: 1.8B 1.88 2.87 2.17 4.5.7 1.42 1.47 10.05 0.87 2.61
 

DEmission factors are as of July 1st of the indicated calendar year.
 
DUser supplied veh registration distributions.
 
OCalA Year: 1997 Region: High Altitude:· 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LOGV LDGTI LDG'!2 LOGT HDGV LDDV LOOT HDDV MC All Veh 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VHT H.ix: 0.613 0.197 0.078 0.031 0.002 0.001 0.072 0.005 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.24 2.29 4.83 3.01 5.76 0.57 0.77 3.25 5.71 2.65 

Exhst CO: 17.53 18.82 44.14 26.01 64.51 1.25 1.94 10.74 29.43 20.83 

Exhst NOX: 1.83 1.82 2.84 2.11 4.48 1.37 1.38 9.34 0.87 2.53 

-
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Inspection 
Type Freq 

UTIM PROGRAM 

Start year (.January 1): 
Pre-1981 HYR stringency rate: 
First model year covered: 
Las't model year covered: 
Waiver rate (pre-19Bl): 
Waiver rate (1981 and newer): 
Compliance Rate: 
Inspection type: 
Inspection frequency 
Vehicle types covered: 

lHOSILESA 2000,2003 
MOBILE5a (26-Mar-93) 

OI/M program selected: 

·1984 
22\ 

1968 
2020 
5.\ 
5.\ 

95.\ 
Computerized Test and Repair 
Annual 
I.DGV - Yes 

LDGTl - Yes 
LDGT2 - Yes 

HDGV - Yes 
1981 & later HYR test type: 2500 rpm I Idle 
Cutpoints, HC: 220.000 co: 1.200 NOx: 999.000 

aFunctional Check Program Description: 
OCheck Start Model Yrs Vehicle Classes covered 

(.Janl) Covered LOGV LOG'!l I.DGT2 HOGV 

o 

Coll1p 
Rate 

~ ,.;..."# ..... :.-, 

.ATP 1984 19"-2020 Yes Yes 
OAir pump system disablements: 

Fuel inlet restrictor disablements: 
EGR disablement: 
PCV system disablelllents: 

OWASATCH FRONT 

Yes Yes Test & Repair Annual 
Yes Catalyst removals: 
Yes Tailpipe lead deposit test: 
Yes Evaporative system disablements: 
Yes Missing gas caps: 

95.0\ 
Yes 
No 
Yes 
Yes 

Minimum Temp: 33 . (F ) Maximum Temp: 73 . (F) 

Period 1 RVP: 10.8 Period 2 RVP: 10.S Period 2 Yr: 1992 
ovoc He emission factors include evaporative He emission factors.0 _ 

Altitude: 5500. Ft. 
Ambient Temp: 60.5 I 60.5 I 60.5 F 

Operating Mode: 20.6 / 27.3 I 20.6 

All VehMCHDDVI.DDTLDDVBOGV 

DEmission fac~ors are as of July 1st of the indicated calendar year. 
DUser supplied veh registration distributions. 
DCal. Year: 2000 Region: High 

rIM Program: Yes 
Anti-tam. Program: Yes 

Reformulated Gas: No 
OVeh. Type: I.DGV LDGn LDGT2 LOCT 
+ 

Veh. Spd.: 33.8 33.8 33.8 
VHT Mix: 0.603 0.203 0.079 

DComposite Emission Factors (Gm/Mile) 
voe HC: 2.04 2.04 4.10 2.62 
Exhst co: 15.18 16.36 37.43 22.28 
Exhst NOX; 1.70 1.64 2.95 2.01 

33.S 33.8 33.8 33.S 33.8 
0.031 0.001 0.001 0.077 0.005 

4.61 0.47 0.59 3.15 5.66 2.38 
46.68 1.07 1.63 10.55 29.43 17.83 

4.10 1.19 1.16 7.69 0.S7 2.32 

.. 

~J 

.. 

,": 
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OEmission £actors. are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCalA Year: 2003 Region: High Altitude: 5500. Ft.
 

11M Program: Yes Ambient Temp:. 60.5 I 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 I 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDG"l'l HDGVLDGT2 LDGT LDDV LDDT HDDV All VehMe 
+ 

Veh. Spd. : 33.8 33.8 33.B 33.B 33.B 33.8 33.8 33.8 
VMT H.ix: 0.593 0.206 O.OBO 0.031 0.002 0.002 0.OB2 0.004 

OComposite Emission Factors (Gm/Mile) 
voe Be: 1.91 1.92 3.57 2.38 4.04 0.43 0.57 3.10 5.66 2.22 
~hst co: 14.04 lS.39 31.13 19.78 35.74 0.99 loSS 10.46 29.43 16.0B 
Exhst NOX: 1.60 1.51 2.84 1.88 3.91 1.11 1.11 6~66 0.B7 2.16 

lHOBlLE5A 1996,1997,2000,2003 WBIM PROGRAM 
MOBlLESa (26-Mar-93)· 

OI/H progr~ selec~ed: 

o	 Start year (January 1): 1991 
Pre-1981 HYR stringency ra~e: 22\ 
First model year covered: 1968 
Last model year covered: 2020 
Waiver rate (pre-1981): 5.\ 
Waiver rate (1981 and newer): 5.\ 
Compliance Rate: 95.\ 
Inspection type: computerized Test and Repair 
Inspection frequency Annual 
Vehicle types covered: LDGV - Yes 

LDGTl - Yes 
LDGT2 Yes 

HDGV - Yes
 
1981 & later MYR test type: 2500 rpm / Idle
 
Cutpoints, HC: 220.000 CO: 1.200 NOx: 999.000
 

OFunctional Check Program Description: 
OCheck Start Hodel Yrs Vehrc~e Classes Covered Inspection comp 

(Jan1) Covered LDGV LDGT1 LDGT2 HDGV Type Freq Rate 

ATP 1991 1990-2020 Yes Yes Yes Yes Test & Repair Annual 95.0\ 

OAir pump system disablements: Yes catalyst removals: yes 

Fuel inlet restrictor disablements: Yes Tailpipe lead deposit test: No 

EGR disablement: Yes Evaporative system disablements: Yes 

PCV system disablements; Yes Missing gas caps: Yes 

OWEBER COUNTY 
Minimum'Iemp: 33. (F) Maximum Temp: 73. (F) 
Period 1 RVP: 10.S Period 2 RVP: 10.8 Period 2 Yr: 1992 

ovoc Be emission factors include evaporative BC emission factors.
 

O ~__::__:__~-_:_"':'_:___:_~-___:_____:-_;__-""'""'"':'"-----


OEmission factors are as of July 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 

-
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OCal. Year: 1996 Region: High Altitude: 5500. Ft. 
l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 

Anti-tam. Program: Yes Operating Mode: 20.6 / 27'.3 / 20.6 

Reformulated Gas: No 

OVeh. Type: LDGV·· LDGTl LDGT2 LDGT HDGV LDDV LODT BDDV MC All Veh 

+ 
Veh. spd.: 

VHT.MLx: 
33.8 

0.617 
33.8· 

0.195 
33.8 

0.078 
33.8 
0.031 

33.8 
0.003 

33.8 
0.001 

33.8 
0.071 

33.8 
0.005 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.32 2.43 5.45 3.29 6.14 0.59 0.84 3.30 5.74 2.78 

Exhst co: 18.77 20.85 51.16 29.50 10.82 1.31 2.08 10.83 29.43 22.72 
Exhst NOX: 1.90 1.94 3.00 2.24 4.57 1.42 1.47 10.05 0.87 2.65 

OE~ssion factors are as of ~uly 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 1997 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: NO 
OVeh. Type: LDGV LDGTl HDGVLDGT2 LDG!' LDDV LDDT HDDV All VehMC 
+ 

Veh. Spd.; 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VHT Mix: 0.613 0.197 0.078 0.031 0.002 0.001 0.072 0.005 

OComposite Emission Factors {Gm/Mile} 
'VOC HC: 2.26 2.34 5.09 3.12 5.74 0.57 0.77 3.25 5.71 2.69 
Exhst co: 17.93 19.65 47.60 27.59 64.66 1.25 1. 94 10.74 29.43 21.51 
Exhst NOX: 1.85 1.86 2.96 2.17 4.49 1.37 1.38 9.34 0.87 2.56 

OEmission factors are as of ~uly 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 2000 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
Oveh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV Me All Veh 

Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT.Mix: 0.603 0.203 0.079 0.031 0.001 0.001 0.077 0.005 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 2.06 2.10 4.37 2.73 4.70 0.47 0.59 3.15 5.66 2.43 
Exhst co: 15.36 16.76 39.90 23.25 46.91 1.07 1.63 10.55 29.43 18.21 
Exhst NOX: 1.71 1.67 3.05 2.05 4.11 1.19 1.16 7.69 0.87 2.33 

OEmission factors are as of ~uly 1st of the indicated calendar year.
 
OUser supplied veh registration distributions.
 
OCal. Year: 2003 Region: High Altitude: 5500. Ft.
 

l/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tarn. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

Reformulated Gas: No 
OVeh. Type: LDGV LDG!'l LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh 
+ 

Veh. Spd. : 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Mix: 0.593 0.206 0.080 o.o:n 0.002 0.002 0.082 0.004 

OComposite Emission Factors (Gm/Mile) 
VOC HC: 1.92 1.94 3.74 2.44 4.10 0.43 0.57 3.10 5.66 2.24 
Exhst co: 14 .10 15.56 32.51 20.28 35.90 0.99 1.55 10.46 29.43 16.27 
Exhst NOX: 1.61 1.52 2.91 1.91 3.91 1.11 1.11 6.66 0.87 2.17 
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METHODOLOGY AND DOCUMENTATION OF ON-ROAD MOBll..E EMISSIONS
 
IN THE SUDAVIS OZONE NAA
 

DURING THE 1990 OZONE SEASON AND CALENDAR YEAR
 

Several sources, references, and agencies provided key information used to cale:u1ate the on
road mobile emissions. An introduction to each source is listed below after the item 
provided. refined, or impacted by that source. Each of these items will be discussed later 
within the body or appendix of this section. 

VEHICLE MILES OF TRAVEL (VM1): Wasatch Front Regional Council (WFRC), 
Utah Depmment of Transponation (UDOn, Highway Perfonnance Monitoring 
SYStem (HPMS), MINUTP software. 

VEHICLE SPEEDS: Wasatch Front Regional Council (WFRC). Utah Depamnent of 
Transportation (UDOn, Highway Performance Monitoring System (HPMS). 
MINUTP software. 

VEHICLE liM AND ANTI-TAMPERING PROGRAMS: Salt Lake and Davis 
County Health Deparnnent records. 

AMBIENT AIR TEMPERATURES: National Oceanic and Aanospheric 
Administration (NOAA) publications. 

VEIDCLE AGE AND MIX: Utah State Tax Commission database. 

RED VAPOR PRESSURE: Division of Air Quality (UDAQ) records, Petroleum 
representatives. 

VEHICLE EMISSION FACTORS: MOBILESa software. 

The HPMS formed the basis for the numbers declared in the UDOT repon entitled "1990 
VMT By County, City, and FC" dated July 30, 1991. This UDOT summary (hereafter 
UD0T7-9l) is an itemized list of VMT occurring on each of 12 functional classes of 
roadway in each of 16 areas in Davis Counry and 13 areas in Salt Lake County. UDOT 
apponioned VMT to each of the towns and cities within the :wo counties that comprise the 
NAA. These towns and cities are listed below: 

Davis County: Bountiful, Centerville. Clearfield. Clinton. Farmington. Fruit Heights. 
Kaysville, Layton, Nonh Salt Lake, South Weber. Sunset, Syracuse, West Bountiful, West 
Point, and Woods Cross. Areas within Davis County not counted above collectively 
comprise a fInal area. (16 total areas in Davis County). 

Salt Lake County: Alta. Bluffdale. Draper. Midvale. Munay, Rivenon. Salt Lake City, 
Sandy. South Jordan. South Salt Lake, West Jordan. and West Valley City. Areas within -X.PartB.App.ll.a.16 . 



Salt Lake County not counted above collectively comprise a fInal area. (13 Iotal areas in Salt 
Lake County.) . 

WFRC. the recognized MPO in the NAA. used UDOT's VMT as a staning poim for the 
adjustments discussed in Man Riffkin's memorandum dated November 6, 1992. Man's 
summary documem (hereafter WFRCll-92) reassigns the UDOT estimates from functional 
classification (FC) to physical conditions. WFRCl1-92 uses number of lanes as a basis for 
roadway physical condition. In place of the twelve FC used. in OO0T7-91, five road typeS 

are given. Urban and rural roadways were combined. and the headings of major arterial. 
minor collector, and major collector were replaced with the grouping of i-laDe. 2-lane. and 
3-or-more lane roadways. Interstate and local roadways retained their HPMS definitions. 
The distinction between urban and rural roadways was not mainTained in WFRCll-92 due to 
the urban/quasi-rural namre of the entire NAA. 

The twelve roadway classes in list A were reduced to the five classes in list B: 

-
USTA 

Rural InterstateS Urban lnt.erstateS
 
Rural Major Anerials Urban Major Anerials
 
Rural Minor Anerials Urban Minor Anerials
 
Rural Major Collectors Urban Major Collectors
 
Rural Minor Collectors Urban Minor Collectors
 
Rural Local Urban Local
 

USTB 

All Interstates
 
All 3+ Lane Anerials/ColleclOrs
 
All 2 Lane Arterials/Collectors
 
All 1 Lane Arterial/Collectors
 
All Local Roads.
 

UDAQ used the March 26. 1993 edition of the MOBll..E5a software to deteImine 
represemalive emission factors. The Salt Lake and Davis Health Departments measured. 
estimated. or confIrmed the Inspection/Maintenance and anti-tampering programs in each of 
their respective counties. 

Since the Salt Lake/Davis ozone NAA follows the VMT tracking boundaries of these two 
counties. no area-related adjustmentS are needed. MOBILE runs were done .separately for 
each county since the ami-tampering parameters were slightly different in 1990. (In 
September 1991. Salt Lake and Davis programs were made identical.) 

2 
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Annual VMT.was adjusted to obtain typical summer weekday VMT as discussed by 
Matt Riffkin of WFRC in his memorandum dated November 6. 1992. The method used to 
apponion VMT among the'functional systems is left to WFRC11-92 for explanation. 

UDOT's traffic counts are reported in AADT (average amual daily ttaffic). WFRC applied 
adjustment factors to conven annual counts to seasonal summer counts. and average daily to 
average weekday counts. A single adjusanem factor was applied to all road types. The 
conversion equations applied are (average daily VMT x 1.0855 = average weekday VMT) 
and (average weekday VMT x 1.018 = average summer weekday VMT). The inverse 
equations were used when needed. 

The emission facors were calculated based ~>n average speeds on each of five roadway types 
in each of two counties over 24 time periods during a 24-hour weekday. Only two speeds 
for a given road type are detemrined; one speed for peak hour traffic and another for off
peak traffic. The average summer weekday VMT is distributed unevenly over 24 one-hour 
periods as defined in Table 6 of the WFRC11-92 repon. The road types and speeds are 
given in the table below. 

Speeds used for each roadway type: 

Davis County Salt Lake County 
Peak/Off Peak Peak/Off Peak 
(mph/mph) (mph/mph) 

Interstate 37.4/53.8 40.6/49.1 
1 Lane ArtICol* 26.0/35.2 16.1133.2 
2 Lane ArtICol* 25.6/41.2 18.8/32.9 
3 +Lane Art/Col* 32.0/41.2 25.7/35.0 
Local 20.0/20.0 20.0/20.0 

*An/Col refers to the combined group of arterial and collector roads. 

MOBILE INPtrr PARAMETERS: 

TAMFLG = I, meaning that MOBILESa tampering rates were used. 

SPDFLG = 1. meaning that one average speed was used for all vehicle types traveling a given 
road type during a given period of the day. 

VMFLAG=I, meaning that MOBn.E5a VMT mix was used. 
. . 

MYMFLG=3. meaning that local registration distribution by age data was used in tandem 
with MOBn.E5a mileage accumulation rates. The local registration distribution data was 
extracted from Utah State Tax Commission records of vehicles registered to residents 

-
3 
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declaring Salt Lake or Davis Coumy as their residence. The database represents re~tration 
data current July·oi992. The assumption was made that vehicles registered in the two-countY 
area adequately represented all vehicles that drive wiIhin the two-county ozone NAA. 
Although it is assumed that many other vehicles enter the NAA. the assumption was made 
that these added vehicles were significantly similar to local vehicles that the normalized 
vehicle type and age matrix would not change. 

A copy of the gross vehicle countS and the spreadsheetnonnalizing the countS into the 
format compatible with MOBll.E5a is included in the appendix. More precisely. the 
pathway from·the Tax Commission (TC) database to the MOBILESa maIIix was as follows: 

(1) Since TC database does not use the eight terms that identify vehicle type in the 
MOBILE model (i.e. LDGV, LDGTl. LDGT2•... ). it was necessary to conven 
groups from the TC database [0 fit MOBILESa format. TC records identify the gross 
vehicle weight (GVW) in increments of 1000 Ibs. The MOBILESa definition of 
LDGT2 and HDGV cover the weight classes between "6001 to 8500 Ibs GVW". and 
-8500 lbs and above" respectively. Since the 8500 lb cutoff does not fall on a 1000 
Ib increment. all gasoline trucks under 9000 Ibs GVW were defmed as LDGT2. and 
above 9000 Ibs GVW were defmed as HDGV. The same applied when dividing 
LDDT and HDDV. 

TC records defmed model year. vehicle type (passenger car. pickup, 
motorcycle). fuel type. and county of registration. No· added assumptions 
were needed to align TC records to match MOBILE5a headings. 

(2) Bill Harris. UDAQ. extracted all needed data from TC tapes and produced 
th~ file entitled TAX.XLS and dated 7/9/92. (See appendix.) This file lists 
raw vehicle counts for each of the eight vehicle types for each of 25 model 
years (with the 25th year accounting for vehicles 25 and older.) This was 
repeated for each of the 29 ~oumies in the state. The matrix for each county 
has 200 raw values (8 types x 25 years) to defme its vehicle makeup. 

(3) The assumption was made that vehicles registered in Davis and SL counties 
move freely throughout the entire two-county NAA; therefore. the 200 raw 
values for Davis County were added to the 200 raw values for Salt Lake 
County, giving 200 values for the NAA. 

(4) Section 2.2.3.4. paragraph 4. (page 2-25). of the MOBILESa rnam1al 
states that the matrix values that defme LDGVs and LDnVs must list the 
same registration distribution by age. LDGTls and LDDTs must also be 
identical to one another. In explanation. it states that the software contains an 
internal function to separate these pairs of vehicle types intO distinct gas and 
diesel distributions. based on diesel sales fractions by model year. For this 
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reason,-the values for each of these pairs were added together. Later, the 
model will separate them internally. 

(5) The resulting 200 raw vehicle coums for the two-county area were
 
normalized (set equal to 1.000) within each of the eight vehicle classes.
 

(6) TC data generated 25 values (coveriDg 25 years) of motorcycle data. 
However, Section 2.2.3.4, pargraph 2, (page 2-25), of the MOBn..E5a manual 
states that only 12 years of mOtorcycles (MC) should be included in the MYR 
matrix. It states that zeros (.000) should be entered for MC ages 13 through 
25. The necessity of this statement is not clear, but it was followed as 
advised. Me years 13 through 25 were set to zero and MC years 1 through 
12 were nonnalized again. 

(7) The resUlting 200 values were transferred to the MYR matrix within 
~OBlLE5a. 

(8) Dry runs of MOBILE produced warning #49 with an explanation that the 
MYR sum was not precisely equal to "1" and that the model had normalized to 
"1". The deparmre from an exact "1" was only a few l/000th at most. The 
departUres were due to collective roundoff errors. To mitigate any departUre. 
I adjusted the 25th model year by a nominal amount to remove some of these 
depamrres. 

NEWFLG =1, meaning that Mobile5a default exhaust emission rates were used. 
, 

IMFLAG=2, meaning that Salt Lake Inspection and Maintenance parameters were included 
as part of the input data for the portion of the ozone NAA that falls within Salt Lake County. 
Likewise. Davis County 11M parameters were applied to the Davis County portion of the. 
NAA. Every pan of the NAA is under one of the twO 11M programs. These IIM 
parameters ~ defmcd as follows: 

Salt Lake and Davis County: 

Program sran year 1984 
Pre-1981 MYR stringency rate 22% 
First model year covered: 1968 
Last model year covered: 2020 
Waiver rate (pre-198!): 1% 
Waiver rate (1981 and newer): 1% 
Compliance Rate: 95% 
Inspection Type: Manual. test and repair 
Inspection Frequency: Annual 
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Vehicle types covered: LDGV, LDGT1, LDGT2. and HDGV. 
. . .... 

1981 & later MYR test type: Idle I, 
~:'~~;....CU1points: HC=220.00, CO=1.200, NOx=999.00 

The majority of the 11M parameters listed above are common knowledge to UDAQ and 
Health Department officials. The three conditions that are not readily known are the 
stringency, waiver. and compliance rares. The two waiver rates are back up with data taken 
from Health Depamnent repOItS. (See appendix.) The stringency rate could not be 
estimated more closely than the range between 20% to 25%. Twenty-two percent (22%) 
was arbitrarily selected within this range. The compliance rate bas never been measured or 
surveyed; therefore, the default rate of 95 % was accepted in. both counties. 

AUiFLG= 1, meaning that load correction factors for air conditioning, extra heavy loads.
 
trailer towing. and humidity were not made.
 

ATPFLG=2. meaning that Salt Lake and Davis ami-tampering program parameters were 
included as pan of the input data for the portion of the ozone NAA that falls within Salt 
Lake and Davis Counties respectively. It was necessary to make separate MOBILE runs for 
each county in the NAA due to differences in ATP programs in each of the two counties. 
Every pan of the NAA is under one of the two anti-tampering programs. These ATP 
parameters are defmed as follows: 

Salt Lake County 

Program start year: 1984 
First model year covered: 1984 
Last model year covered: 2020 
Vehicle types subject to ATP: LDGV, LDGTl, LDGT2. and HDGV. 
Program type: test and repair 
Inspection frequency: annual 
Compliance Rate: 95% 
Inspections performed: 3 of 8 

, Air pump system yes
 
Catalyst yes
 
Fuel inlet restrictor yes.
 
Tailpipe lead deposit test no
 
EGRsystcm no
 
Evaporative emission comrol no
 
PCV system no
 
Gas cap no
 

.'
I 
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Davis County...

Program start year: 1984 
First model year covered: 1984 
Last model year covered: 2020 
Vehicle typeS subject to ATP: LDGV, LDGTl, LDGT2, and HDGV. 
Program type: test and repair 
Inspection frequency: annual 
Compliance Rate: 95% 
Inspections performed: 70f8 

Air pump system yes
 
Catalyst yes
 
Fuel inlet restriaor yes
 
Tailpipe lead deposit test no
 
EGR system yes
 
Evaporative emission control yes
 
PCV system yes
 
Gas cap yes
 

SimiJar to the statement made about 11M documentation. the majority of the ATP parameters 
listed are common knowledge to UDAQ and Health Depamnent officials. The compliance 
rate has never been measured or surveyed; therefore, the default rate of 95 % was accepted in 
both counties. -
RLFLAG =I, meaning that uncontrolled refueling losses were caJculated. Refueling Josses at 
(a) the refmeries were included as pan of the point source inventory for each refinery, (b) 
the tanker truck losses from refmery to gasoline stations are included as pan of the area 
source inventory, and the Josses due to (c) the refueling of automobiles at gasoline stations 
are included as pan of the mobile source inventory. MOBILESa does not attempt to estimate 
(a) or (b). 

TEMFLG= I, meaning that the ambient maximum and minimum temper:amres will override 
the average ambient temperature defined in the model. The average maximum and average 
minimum remperamres (hereafter. Tmax and Tmin) corresponding to the ten highest ozone 
days were included in the input fIle. Tmax and Tmin are 97.8 and 62.6 degrees F. 

To review the origin of the Tmax and Tmin. the reader is refers to the table labeled 
TMAXMIN.SPI. "Highest Ozone Days from state monitoring sites in the SIJDavis NAA for 
the period from January 1988 through December 1990" (see appendix). Fifty-eight.(58) 
candidate highest ozone days were identified at the three monitoriDg sites within the NAA. 
These sites are located in Bountiful. Salt Lake City, and Cottonwood. Each of the three sites 
are approximately fifteen miles apan, dividing the NAA in near equal thirds. All I-hr ozone 
readings equal and above 0.100 ppm were tabulated, resulting in the said 58 candidate days. 
Among these, the highest were easily identified. Only one highest reading from any of the 
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three stations was needed to add a specific day to the top-ten list. The highest readings were
 
as follows: 0.143: 0.164. 0.121. 0.131. 0.143. 0.131. 0.121, 0.13. 0.19. 0.15. 0.14 ppm. J
 

~~.•. :r'Since the 10th and 11th rank ozone readings are identical to three digits of accuracy, all 
11 days were included along with their corresponding max and min daily temperamres. 
Temperature data pUblished by the National Oceanic and Atmospheric Administration 
(NOAA) identifies seven temperamre stations within the NAA. "Among these, two stations 
are nearest the geographical and VMT cemroid; "Salt Lake Triad Center" and "Salt Lake 
City NWSFO." The first station is nearest the city center. but the second Station is located 
at the headquarters of the national weather service and situated only twO miles west of the 
frrst. It was believed that the second station would be more likely to repon accurate and 
consistent information for any fumre needs. and the shon distanCe west of the city center 
would be negligible. 

Season Day Temp~ramres: The average Tmax and average Tmin for the collective eleven 
days are listed on the bottom of TMAXMIN.SPl. They are 97.8 and 62.6 degrees F 
respectiv~ly. These temperamres were rounded to 98 and 63 degrees to fit MOBlLE5a 
format. MOBlLESa also required a value for Tambient. Tambient (as part of each scenario 
record) was set as the mean average of Tmax and Tmin. ([Tmax + Tminl/2 = Tambient); 
therefore ([97.8 + 62.6]/2 = 80.2). These three temperamres were used only to detennine 
ozone season day emissions. 

Annual Temperatures: The 1990 average annual air temperamre of 53.3 degrees F at the 
Salt Lake weather station (SLC NWSFO) was established as Tambient in the 1990 annual 
MOBILE5a input file. Trnax and Tmin were set at 20 degrees above and below Tambiem: 
73 and 33 degrees respectively. (If the daily temperamre zange exceeded 40 degrees. 
Warning #98 would appear in the MOBILE omput file. A note stated that diurnal 
evaporative emission factors would be calculated, but may be inaccurate.) 

NMHFLG= 1. meaning that volatile organic compounds. not tow hydrocarbons. are 
calculated and included in the inventory. Guidance suggests that VOCs. not THes. 
contribute to ozone. formation. 

Local Area Parameters (LAP): The values defIDed on the LAP line are (1) the name of the 
study" area - Salt Lake and Davis County separaxely; (2) volatility class - A for ozone season 
and C for annual average; (3,4) ~um and maximum ambient air temperamre - 63 and 
98 degrees F respectively for the ozone season. and 33 and 73 degrees F respectively for the 
annual: (5.6) two values for summenime reid vapor pressure and the conversion year - 9.5. 
7.8,92 for the ozone season. and 11.5, 11.0, 92 for the annual; and (7,8,9) the flags for 
oxygenated fuel. diesel sales fraction. and reformulated gasoline are all set to the OFF 
position - 1. It is noted that the sening for volatility class is believed to be no more than a 
space holder, since the RVP values defme the pressures more precisely. It is also noted that 
the 1992 RVP conversion year is not used. since the 1990 base year is modelled. 
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The Reid Vapor.Pressme (RVP) applied to the annual inventory was a weighted average 

'.	 based on the assigned changes in RVP from month to month. Petroleum refineries produce a 
gasoline with differing RVP throughout the year ranging from 9.0 to 15.0 psi. Refmeries 
have the option to produce and sale gasoline with an RVP marginally under the target RVP 
but never over that RvP. 

TARGET 
PERIOD COVERED RVP (psi)
 
January, February 15.0
 
March. April 13.5
 
May, June, July, August, September 9.0
 
October U.5
 
November 13.5
 
December 15.0
 

The number of months at each RVP are five months at 9.0. one month. at 11.5, three months 
at 13.5. three months at 15.0. 

A simple weighted average was determined as follows: 

[ 5 (9) + 1 (11.5) + 3 (13.5) + 3 (15.0) ] I 12 = 11.8 psi annual average RVP. 

A review of the 1990 motor fuel sales data provided by the Utah State Tax Commission (TC) 
reveals that sales were not linear. Sales was higher during warm-weather months. By 
introducing Statewide monthly fuel sales intO the above equation results in an annual average 
RVP estimate of 11.6 psi. Fuel sold exclusiveiy within the NAA -was not readily available 
from TC records: however. it is believed that little eITOr is introduced by using stateWide 
sales patterns. (Monthly fuel sales and its effect on the RVP are detailed in a spreadsheet 
entitled "RVP.SP1". See appendix.) 

The Scenario Records: The values defmed on the fust line of the first scenario record are 
(1) 5500 ft above MSL is nearer the NAA elevation of 4200 MSL when compared against 
the alternate elevation of 500 MSL - flag set to 2; (2) calendar year modeled - 1990; (3) 
vehicle speed for each diurnal period and roadway type - off-peak interstate, off-peak 1
lane aneria1Jcolleaors. 2-1ane aneriallcolleaors. and et al; (4) average ambient teInperaU1re 
- 80.2 degrees F: (5,6,7) the operating mode splits for PCCN, PCNC, and PCCC 
respectively - 20.6, 27.3. 20.6; and (8) the month for which emission factors are calculated 
-- 07 = July; the middle of the ozone season. 

TEMFLG=1 states that Tmax and Tmin override Taverage; therefore, the declar~d value for 
Taverage is believed to have little or no effect on the output. 
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SUMMARY SPREADSHEETS:
 
1,. 

With MOBILE5a calculations complete. all pans were combined in a spreadsheet entitled :..t.·.·7 
EI9O-MOB.SP2. E90-MOB.SP2 is comprised of six tables; three for each county within the 
NAA. Two tables cover VOC emissions, two cover NOx emission, and two cover CO 
emissions. The format is identical for each. The flISt two columns establish the hour of day 
and percent VMT provided by Man Riffkin in WFRCll-92, Table 6. Columns 3,4, 5, 6. 
and 7 apponion the VMT by road type. Column 8 distinguishes between peak and off-peak 
traffic periods. Columns 9, 10, 11, 12, and 13 give the grams of pollutant per VMT. 1bese 
values are transferred directly from the MOBILESa output files. Columns 14, 15, 16, 17, 
and 18 contain simple multiplication and unit conversion equations. These columns multiply 
each VMT column by its respective grams per VMT. It also convertS units from grams to 
tons. Colunm 19 sums all road types. Up to now, the period of time represented by each 
value within the ~ody of the spreadsheet is expressed for a given hour with a 24-hour 
weekday. Column 20 adjusts from summer weekdav to average summer dav on all ozone 
season ~bles, and from average annual weekday to average annual dav on all annual tables. 
Column 21 declares total pollutant for the entire 92-day ozone season (June 1 - August 31) 
on all ozone tables. or total pollutant fa! the entire year (Jan 1 - Dec 31) on all annual tables. 
Column headings are labeled in abbreviated form. A summary description of these headings 
follow. Repetitive heads are nOt listed for all three pollutants. 

Hour Beginning = The beginning point for each hourly interval; ie.
 
Rmidnight" idemifies the interval from midnight to la.m., "lAMR identifies
 
the interval from 1:00 a.m. to 2:00 a.m., and so on.
 

Percent Summer Wkdy VMT = The percent of summer weekday vehicle 
mjles of travel occurring within the defmed one-hour increment. 

Imerstate. VMT = The average suinmer weekday VMT occurring on the 
interstate roads within the counry boundaries. 

2 lane, VMT = The average summer weekday VMT occurring on two-lane
 
arterials and collectors within the county (similar for all other road types).
 

Speed Period = Peak verses off-peak indication. 

Interstate. gVOC/vmt = Grams of volatile organic carbon per VMT at the 
speed linked to imemate travel during the peak or off-peak periods. 

2 lane, gVOC/vmt = Grams of volatile organic carbon per VMT at the speed 
linked to two-lane roads during peak or off-peak periods (similar for all other 
road types). 
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Interstate. Tvoc/wdy = Tons of volatile organic compounds generated by 
interstate travel within the county over an average summer weekday. 

2 lane. Tvoc!wdy = Tons of volatile organic compounds generated by travel 
on two-lane arterials and .collectors within the county over an average summer 
weekday. 

All Roads, Tvoc!wdy =. Tons of VOCs generated by !ravel on all roads within 
the area over an average summer weekday. 

All Roads. TVocldy = Tons of VOCs generated by travel on all roads within 
the ~ over an average summer day. 

All Roads. Tvoc/ozsn = Tons of VOCs generated from travel on all roads 
within the county over the entire 92-day oz~ne season. 

Equations are as follows: 

Column EOUAnON 
1 no equation, hour of day labels only. 
2 no equation. percent summer weekday VMT by hour of day only. 
3 (imerstate summer weekday VMT x fraction by hour) 
4 (one-lane summer weekday VMT x percent by hour) 
5 (two-lane summer weekday VMT x percent by hour) 
6 (three-and-more lane summer weekday VMT x percent by hour) 
7 (local road VMT x percent by hour) 
8 no equation, peak v off-peak label by hOUf. 

9 no equation, MOBILE interstate speeds listed as a label. Differs OP v PK. 
10 no equation, MOBILE one~lane speeds listed as a label. Differs OP v PK. 
11 no equation, MOBILE two-lane speeds listed as a label. Differs OP v PK. 
12 no equation, MOBILE three+ lane speeds listed. Differs OP v PK. 
13 no equation, MOBILE local speeds listed. No difference OP v PK. 
14 (interstate VMT x gramsNMT x Ib/454 grams x tonl2000 lbs) 
15 (one-lane VMT x gramslVMT x Ib/454 grams x tonl2000 Ibs) 
16 (two-lane VMT x grams/VMT x Ib/454 grams x tonl2000 lbs) 
17 (three+ lane VMT x gramsIVMT x Ib/454 grams x tonl2000 lbs) 
18 (local VMT x grams/VMT x Ib/454 grams x 10nl2000 Ibs) 
19 (sum columns 14 + 15 + 16 + 17 + 18 = tons pollutant per weekday) 
20 (tons per average weekdayll.0855 = tons per average day) 
21: season day (tons per average day x 92 ozone days = tons per ozone season) 
21: year (tons per average day x 365 days = tons during 1990 calendar year» 
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The on-road mobile contribution of VOC. NOx. and CO in Salt Lake and Davis counties are 
summarized as follows: 

Expressed as TONS PER OZONE SEASON DAY: 

Davis County Salt Lake County Ozone NAA 
VOC 18.88 84.08 102.96 
NOx 12.77 46.96 59.73 
CO 133.57 600.58 734.15 

Expressed as TONS DURING 1990 CALENDAR YEAR: 

Davis County Salt Lake County Ozone NAA 
VOC 5.713.92 25.979.59 31.308.86 
NOx 5.053.58 18.531.94 23.585.52 
CO 49.912.72 223.813.30 272.451.43 
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