
U N I T E D  S T A T E S  E N V I R O N M E N T A L  P R O T E C T I O N  A G E N C Y  
REGION Vlll .i 

999  1 8 t h  STREET - SUITE 500 
DENVER,  COLORADO 80202-2466 

Ref: 8ART-Ap 

DATE: June 12, 1993 

TO: Rich Valentine, Salt Lake County 

FROM: Scott P. L e e ,  Environmental Enginee 

SUBJECT: Transmittal of Mobile5.0 Input File 
-. 

Please coordinate MOBILE input parameters and obtain input f i l e s ,  
which included Utah specific registration data, f r o m  Steve Parkin 
at DAQ. 

standard parameters are attached. I have enclosed a copy of the 
I/M implementation regulations containing more detailed 
infornation concerning both basic program and enhanced program 
parameters. If you have any question feel free to contact m e  at 

This w i l l  ensure all modeling efforts in Utah use 
nified modeling parameters. "Basic Program" performance 

(303) 293-1887. 

X,PartB.App.ll.a.l 



COMPLIANCE WITH THE BASIC I/H PERFORKANCE STANDARD 
SECTION 51 - $52 

Utah law requires that any County which exceeds the federal ambient air quality 
Because of this there are 4 different I / M  programs 

By the use of a computerized analyzer it is possible to 
standards to implement an I/M program. 
operating in the State Of Utah. 
have the appropriate test performed at any station in the four county area. 

The I/M programs required by each county are very similar. Vehicle coverage, 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 8 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 I/M programs with the EPA Basic program we believe that difference shown 
under these conditions will be obtained regardless of variations in the input parameters. 
All of the Utah programs are more effective than the program used to for the emissions 
inventory in terms of fail rate and waiver rates. Since the inventory I/M Program exceeds 
the basic program it has been used for this comgliance 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 3990). Since Mobile5a does not allow for separate ATP'S 
based on model years two separate runs 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 
zhan "true" effectiveness and later years are modeled at slightly more chan "true" 
effectiveness. These variations are very slight and don't materially affect the 
comparison of these programs with the ZPA Performance Standard Program. 
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EPABASICIM 

START I / M  & ATP 1983 
STRINGENCY 20 
FIRST MOD. YR ..1968 
LAST MOD. YR 2020 
PRS 81  WAIVER RT. 0% 
ai PLUS WAIV RT. 
COMPLIANCE RT . 
PROGRAH TYPE 
FREQUENCY 
LIGHT DUTY VEH. 
LIGHT DUTY TK1 
LIGHT DUTY TK2 
HEAVY DUTY TK 
ANTI TAHPERING 

1ST YEAR 
AIR SYSTEM 
CATALYST 
FUEL INLET 
LEAD TEST 
EGR 

PCV 
GAS CAP 

EVAPORATIVE 

-_ 

0% 
100% 
TEST ONLY 
ANNUAL 
YES 
NO 
NO 
NO 
NO 

1996 
NO I / M  
EPA BASIC I / M  
SALT LAXE I / M  
DAVIS I/H 
UTAH I / M  
WEBER I/M 

1997 
NO I/M 
EPA BASIC I/M 
SALT LAKE I / M  
DAVIS I/M 
UTAH I / N  
WEBER I / M  

2000 
NO I/M 
EPA BASIC I / H  
SALT LAKE I / M  
DAVIS I / M  
UTAH I / M  
WEBER I / M  

2003 
NO I / M  
EPA BASIC I/M 
SALT LAKE I / M  
DAVIS I/M 
UTAH I / M  
WEBER I/M 

SLIM DAV I S I M 
.i 

1984 ' 1984 
22 22 ' 

1968 1968 
2020 2020 
5% 5% 
5% 5% 
95% 95% 
TEST&REPAIR T&R 
ANNUAL ANNUAL 
YES YES 
YES YES 
YES YES 
YES YES 
YES YES 
1984 1984 
YES YES 
YES YES 
YES YES 
NO NO 
9 o+ YES 
9 o+ YES 
9 o+ YES 
9 o+ YES 

UTAHIM 

1986 
22 
1968 
2020 
5% 
5% 
95% 
T&R 
ANNUAL 
YES 
YES 
YES 
YES 
YES 
1977 
YES 
YES 
YES 
NO 
9 o+ 
90+ 
90+ 
9 o+ 

EMISSIONS FACTORS IN GRAMS PER MILE 

voc 
2.97 
2.79 
2.75 
2.72 
2.73 
2.78 

voc 
2.88 
2.70 
2.66 
2.64 
2.65 
2.69 

voc 
2.63 
2.47 
2.40 
2.40 
2.38 
2.43 

voc 
2.45 
2.30 
2.22 
2.22 
2.22 
2.24 

co 
25.20 
22.85 
22.14 
22.14 
21.89 
22.72 

co 
24.00 
21.74 
21.02 
21.02 
20.83 
21.51 

CO 
20.67 
18.69 
17.92 
17.92 
17.03 
18.21 

co 

16.92 
16.12 
16.12 

16.27 

18-69 

16.08 

NOx 
2.68 
2.66 
2.62 
2.62 
2.61 
2.65 

NOx 
2.60 
2.57 
2.53 
2.53 
2.53 
2.56 

NOx 
2.38 
2.36 
2 -32 
2 -32 
2.32 
2.33 

NOx 
2.23 
2.21 
2.17 
2.17 
2.16 
2.17 

WEBERIM 

1991 
22 
1968 
2020 
5% 
5% 
95% 

ANNUAL 
YES 
YES 
YES 
YES 
YES 
1990 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 

T&R' 
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1MOBILESA 1996,7,2000,2003 NO I/M ,, 
OWASATCH FRONT 
MOBILESa (26-Mar-93 ) 

M i n h u m  Temp: 33. (F) MaxFmum Temp: 7 3 -  (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. 

I / M  Program: No 

Reformulated Gas: No 

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

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV HC A l l  Veh 
+ --- 
Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VKT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005 

OComposite Emission Factors (Grn/Hile) 
voc HC: 2.49 2.64 5.83 3.55 6.34 0.59 0.84 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 

OEmission factors are as of July 1st of the indicated calendar year. 
OUser supplied veh registrarion distributions. 
O C a l .  Year: 1997 Region: High Altitude: 5500. Tt. -. 

I/N Program: No Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: No Operating Hode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl 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: 0.613 0.197 0.078 0.031 0.002 0.001 0.072 0.005 

OComposite Emission Factors (Gm/Mile) 
voc HC: 2.44 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 
Sxhst NOX: 1-88 1.94 3.03 2.25 4.53 1.37 1.38 9.34 0.87 2.60 

OEmission factors are as of July 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 2000 Region: High Altitude: 5 5 0 0 .  Ft. 

I/M Program: No Ambient Temp: 60.5 / 60.5 / 60.5 F 
-ti-tam. Program: No Operating Hode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV HC All Veh 
4. --- 
Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VNT Hix: 0.603 0.203 0.079 0.031 0.001 0.001 0.077 0.005 

OComposite Emission Factors (Gm/Mile) 
voc HC: 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 

OEmission factors are as of July 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 2003 Region: High Altitude: 5 5 0 0 .  Ft. 

I/H Program: No Ambient Temp: 60.5 / 60.5 / 60.5 F 

X,PartB.App.ll.a.4 



Anti-tam. Program: N o  O p e r a t i n g  Hode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No .i 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV HC A l l  Veh 
i 

\ 

Veh. s p d . :  33.8.. 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT M i x :  0.593 0.206 0.080 0.031 0.002 0.002 0.082 0.004 

OComposite Emission F a c t o r s  ( G m / M i l e )  
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 - 5 5  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 

1HOBILESA 1996,7,2000,3 
HOBILE5a (26-Har-93) 
OI/H program s e l e c t e d :  

0 S t a r t  y e a r  ( J a n u a r y  1) :  
Pre-1981 KYR s t r i n g e n c y  ra te :  
F i r s t ,  model year' covered: 
L a s t  model y e a r  covered: 
Waiver r a t e  (pre-1981) :  
Waiver r a t e  (1981 and newer) :  
Compliance R a t e :  
I n s p e c r i o n  t y p e  : 
I n s p e c t i o n  f requency  
V e h i c l e  types covered:  

-. 

1981 C la ter  HYR tes t  type: 
C u t p o i n t s ,  HC: 220.000 co: 

OWASTCH FRONT 

sipsubPS . i n  STANDARD PROGRAM 

1983 
20% 

1968 
2020 
0. % 

O.% 
100. % 

T e s t  Only 
Annual 
LDGV - Y e s  

LDGTl - NO 
LDGT2 - NO 

HDGV - No 
Id le  

1.200 NOx: 999 ,000  

M i n i m u m  Temp: 33. ( F )  Maximum Temp: 73. ( F )  
P e r i o d  1 RVP: 10.8 P e r i o d  2 RVP: 10.8 P e r i o d  2 Yr: 1992 

OVOC HC emiss ion  f a c t o r s  i n c l u d e  e v a p o r a t i v e  HC e m i s s i o n  f a c t o r s .  
0 
O E m i s s i o n  f a c t o r s  are as of July 1st of t h e  i n d i c a t e d  c a l e n d a r  y e a r .  
O U s e r  s u p p l i e d  veh r eg i s t r a t ion  d i s t r i b u t i o n s .  

O C a l .  Year: 1996 Region: High A l t i t u d e :  5500. F t .  
I / H  Program: Yes Ambient Temp: 60.5 / 60.5 / 60-5 F 

A n t i - t a m .  Program: N o  O p e r a t i n g  Hode: 20.6 / 27.3 / 20.6 
Reformulated G a s :  N o  

Oveh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC A l l  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 E m i s s i o n  F a c t o r s  ( G m / M i l e )  

VOC HC: 2.20 2.64 5.83 3.55 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  NOX: 1.89 2.01 3.07 2.31 4.61 1 .42  1.47 10.05 0.87 2.66 
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OEmission 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 LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC A 1 1  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) 
VQC 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 

1MOBILE5A 2000,2003 SLIM PROGRAM 
MOBILE5a (26-Mar-93) 
OI/M program selected: 

0 Start :year (January 1) : 1984 

First model year covered: 1968 
Pre-1981 MYR stringency rate: 22% 

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 - Y e s  

1981 &.later HYR test type: 2500 rpm / Idle 
Cutpoints, HC: 220.000 co: 1.200 NOx: 999.000 

OFunctional Check Program Description: 
OCheck Start Model Y r s  Vehicle Classes Covered Inspection Comp 

( J a n l )  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 disablement: Yes Evaporative system disablements: Yes 
PCV system disablements: Yes Missing gas caps: Yes 
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. 
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OEmission factors are as of July 1st of the indicated calendar year. 
O U s e r  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-tarn. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC A l l  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: 2.05 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 - 0 7  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. 
O U s e r  supplied veh registration distributions. 
OCal. Year: 2003 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 LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV NC A l l  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 0.031 0.002 0.002 0.082 0.004 

OComposite Emission Factors (Gm/Mile) 
voc HC: 1 . 9 1  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 1.11 6.66 0.87 2.17 

1NOBILESA 1996,1997,2000,2003 DAIH PROGRAM 
MOSILESa (26-Mar-93) 
01 /H program selected : 

0 Start year (January 1): 1984 

First model year covered: 1968 
Pre-1981 HYR stringency rate: 22% 

Last model year covered: 2020 
Waiver rate (pre-1981) :  5.% 
Waiver rate (1981 and newer): 5.% 
Compliance Rate: 95.% 
Inspection type: 
Inspection frequency Annual 
Vehicle types covered: LDGV - Yes 

LDGTl - Yes 
LDGT2 - Yes 
HDGV - Yes 

Computerized Test and Repair 

1981 & later MYR test type: 2500 rpm / Idle 
Cutpoints, HC: 220.000 CO: 1.200 NOx: 999.000 
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OEmission 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/H 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 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: 0.613 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.'67 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 

OEmission factors are as of July 1st of the indicated calendar year. 
O U s e r  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 LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh 
i ------- 
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: 1.97 2.36 4.81 3.05 4.89 0.47 0.59 3.15 5 . 6 6  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. 
OCal. Year: 2003 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 LDGTl LDGTZ 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 0.031 0.002 0.002 0.082 0.004 

OComposite Emission Factors (Gm/Mile) 
voc HC: 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 
Exhst NOX: 1.61 1.63 3.02 2.02 4.02 1.11 1.11 6.66 0.87 2.21 
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1WOBILESA 1996-7 SLIM PROGRAM 
MOBILESa (26-Mar-93) 

. I  OI/M program selected: 

0 Start year .(;Tanuary 1) : 1984 

First model year covered: 1968 
Pre-1981 MYR stringency rate: 22% 

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: 2.500 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 

(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 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 
Ormission factors are as of July 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 1996 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 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: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005 

OComposite Emission Factors (Gm/Hile) 
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 2.87 2.17 4.57 1.42 1.47 10.05 0.87 2.62 
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OFunctional Check Program Description: .i 

OCheck Start Model Yrs Vehicle Classes Covered Inspection Comp 
(Janl) Covered LDGV LDGTl LDGT2 HDGV Type Freq Rate 

. . . .  

ATP 1984 1984-2020 Yes Yes Yes Y e s  Test & Repair Annual 95.0% 

OAir pump system disablements: Y e s  Catalyst removals: Y e s  
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 Temp: 33. (F) Maximum Temp: 73. (F) 
Period 1 RVP: 10.8 Period 2 RVP: 10.8 Period 2 Y r :  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. 

I/H Program: Y e s  Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 
Reformulated Gas: N o  

OVeh. Type; LDGV LDGTl LDGTZ 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 

-_ VHT Mix: 0.617 0.195 0.078 0.031 0.003 0.001 0 .071 0.005 
OComposite Emission Factors (Gm/Hile) 
voc HC: 2 . 2 9  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 2.07 2.17 4.57 1.42 1.47 10.05 0.87 2.62 

OEmission 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/H Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating node: - 20.6 / 27.3 / 20.6 
Reformulated Gas: No 

OVeh. Ty3e: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT 3DDV HC A l l  Veh 
.c --- 
Veh. Spd.: 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 
VMT Xix: 0.613 0.197 0.078 0.031 0.002 0.001 0.072 0.005 

OComposite Emission Factors (Gm/Mile) 
voc YC: 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 

X,PartB.App.ll.a.lO 



OEmission factors are as of July 1st of t h e  indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 2000 Region: High A l t i t u d e :  5500 .  Ft. 

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

Ref o,?nulated Gas : No 
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6 

OVeh. Type: LDGV LDGTl LDGT2 LDGT HDGV LDDV LDDT III)DV MC A l l  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: 2.05 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 ~f July 1st of the indicated calendar year. 
O U s e r  supplied veh registration distributions. 
OCal. Year: 2003 Region: High Altitude: 5 5 0 0 .  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 LDGTl LDGT2 LDGT RDGV 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 0.031 0.002 0.002 0.082 0.004 

OComposite Emission Factors (Gm/Mile) 
voc RC: 1.91 1.92 3.60 2.39 4 . 0 4  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 1.11 6.66 0.87 2.17 

1H09 iLE5A 1993-1996,2000-2003 UTIH PROGRiLM 
HOBILS5a (26-Har-93) 
OI/H proqran selected: 

0 Start year (January 1): 
Pre-1981 MYR stringency rare: 
First model year covered: 

. Last model year covered: 
Waiver rate (pre-1981): 
Waiver rate (1981 and newer): 
Compliance Rate: 
Inspection type: 
Inspection frequency 
Vehicle types covered: 

1981 & later MYR test type: 
Cutpoints, HC: 220.000 CO: 

1984 
22% 
1968 
2020 

5 * %  
5 . %  

95.% 
Computerized Test and Repair 
Annual 
LDGV - Yes 
LDGTl - Yes 
LDGTZ - Yes 
HDGV - Yes 
2500 r p m  / Idle 

1.200 NOx: 999.000 



OFunctional Check Program Description: 
OCheck S t a r t  Model Yrs Vehicle Classes Covered Inspection Comp 

(Janl) Covered LDGV LDGT1 LDGT2 KDGV Type Freq Rate 

ATP 1984 1977-2020 Yes Yes Yes Yes Test & Repair Annual 95.0% 
O A i r  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 Y r :  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. 

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 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 
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 . 7 3  
Exhst CO: 18.25 19.79 47.30 27.64 70.67 1.31 2.08 10.83 29.43 21.89 
Exhst NOX: 1.88 1.88 2.87 2.17 4.57 1.42 1.47 10.05 0.87 2.61 

OEmission 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 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: 2.24 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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l.&fOBILESA 2000,2003 UTIM PROGRAN 
HO3ILE5a (26-Har-93) 
OI/M program selected: 

0 S t a r t  year (January 1) : -1984 

.. 

Pre-1981 HYR stringency rate: 22% 

L a s t  model year covered: 2020 
Waiver rate (pre-1981): 5 . %  
Waiver rate (1981 and newer): 5 . %  
Compliance Rate: 95.% 

First model year covered: 1968 

Inspection type: 
Inspection frequency Annual 
Vehicle types covered: LDGV - Yes 

LDGTl - Yes 
LDGT2 - Yes 
HI)GV - Yes 

Computerized Test and Repair 

1981 & later NYR test type: 2500 rpm / Idle 
Cutpoints, HC: 220.000 CO: 1.200 NOx: 999.000 

OFunctional Check Program Description: 
OCheck Start Model Y r s  Vehicle Classes Covered Inspection Comp 

Freq Rate (Janl) Covered LDGV LDGTl LDGT2 HDGV Type 

-ATP 1984 1977-2020 Yes Yes Yes Yes Test & Repair Annual 95 .0% 
Yes 
No Fuel inlet restrictor disablements: Yes 
Yes EGR disablement: Ye5 Evaporative system disablements: 
Yes PCV system disablements: Yes Missing gas caps: 

OAir pump system disablements: Yes Catalyst removals: 
Tailpipe lead deposit test: 

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: 2000 Region: High Altitude: 5 5 0 0 .  Ft. 

I/M Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Ye5 Operating Mode: 20.6 / 2 7 . 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 .603  0.203 0.079 0.031 0.001 0.001 0.077 0.005 
OCOmpOSite Emission Factors (Gm/Hile) 
voc HC: 2 . 0 4  2 . 0 4  4 .10 2 . 6 2  4 . 6 1  0 . 4 7  0 . 5 9  3.15 5.66 2.38 
Exhst CO: 15.18 16.36 3 7 . 4 3  22 .28  46 .68  1.07 1.63 10.55 2 9 . 4 3  17.83 
Exhst NOX: 1.70 1 . 6 4  2 . 9 5  2.01 4.10 1-19 1.16 7.69 0.87 2 . 3 2  



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

. . .. 1/24 Program: Yes Ambient Temp:. 60.5 / 60.5 / 60.5 F 
Anti-tam. Program: Yes Operating Hode: 20.6 / 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: 0.593 0.206 0.080 0.031 0.002 0.002 0.082 0.004 

Ocomposite Emission Factors (Gm/Hile) 
VOC HC: 1.91 1.92 3.57 2.38 4.04 0.43 0.57 3.10 5.66 2.22 
Exhst CO: 14.04 15.39 31.13 19.78 3 5 . 7 4  0.99 1.55 10.46 29.43 16-08 
Sxhst NOX: 1.60 1.51 2.84 1.88 3.91 1.11 1.11 6.66 0.87 2.16 

1HOBILESA 1996,1997,2000,2003 WBIH PROGFLAM 
HOBILESa (26-Har-93) 

01 /H 

~0 

program selected: 

Start year (January 1) : 
Pre-1981 HYR stringency rate: 
First model year covered: 
Last model year covered : 
Waiver rate (pre-1981): 
Waiver rate (1981 and newer): 
Compliance Rate: 
Inspection type: 
Inspection frequency 
Vehicle types covered: 

1981 & later MYR test type: 
Cutpoints, HC: 220.000 CO: 

1991 
22% 
1968 
2020 
5.% 
5.?. 

9 5 . %  
Computerized Test and Repair 
Annu a 1 
LDGV - Yes 
LDGTl - Yes 
LDGTZ - Yes 
HDGV - Yes 
2500 rpm / Idle 

1.200 NOx: 999.000 
Ofunctional Check Program Description: 
OCheck Start Hodel Yrs Vehicle Classes Covered Inspection comp 

(Janl) Covered LDGV LDGTl LDGTZ HDGV T y p e  Freq Rate 

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

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 

OAir pump system disablements: Yes Catalyst removals: Yes , 

OWEBER COUNTY 
Minimum Temp: 33. (F) Maximum Temp: 7 3 .  (F) 
Period 1 RVP: 10.8 Period 2 RVP: 10.8 Period 2 Y r :  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. 
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OCal. Year: 1996 Region: High Altitude: 5500. Ft. 
I/W Program: Yes Ambient Temp: 60.5 / 60.5 / 60.5 F 

Anti-tam. Program: Yes Operating Hode: 20.6 / 27’.3 / 20.6 
Reformulated Gas: No 

OVeh. Type: LDGV.- LDGTl LDGT2 LDGT HDGV LDDV LDDT HDDV WC All Veh 
+ 

$ 
Veh. Spd.: 33.8 33.8- 33.8 33.8 33.8 33.8 33.8 33.8 ’.. . 

VHT Hix: 0.617 0.195 0.078 0.031 0.003 0.001 0.071 0.005 
OComposite Emission Factors (Gm/Hile) 
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 70.82 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 

OEmission 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 LDGTl LDGT2 LDGT HDGV LDDV LDDT RDDV HC All Veh 
+ ---- 
Veh. spd.; 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 

VMT N i x :  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 . 2 5  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 July 1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
OCal. Year: 2000 Region: High Altitude: 5500. Ft. 

I / H  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 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 Facrors (GmjMile) 
voc HC: 2.06 2.10 4.37 2.73 4.70 0.47 0.59 3.15 5.66 2.43 
Zxhst 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 J u l y  1st of the indicated calendar year. 
OUser supplied veh registration distributions. 
O C a l .  Year: 2003 Region: High Altitude: 5500. Ft. 

I / H  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 LDDT HDDV MC All Veh 
i -- -- 
Veh. s p d . :  33.8 33.8 33.8 33.0 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) 
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 MOBILE EMISSIONS 

IN THE SIJDAVIS OZONE N U  
DURING THE 1990 OZONE SEASON AND CALENDAR YEAR 

Several sources, references, and agencies provided key information used to calculate 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 
wi&i.n Efie body or appendix of this section. 

VEHICLE MILES OF TRAVEL (VMT): Wasatch Front Regional Council (WFRC), 
Utah Depamnent of Transportation (UDOT), Highway Performance Monitoring 
System (HPMS). MINUTP software. 

VEHICLE SPEEDS: Wasarch Front Regional Council (WFRC), Utah Depamnenr of 
Transportation (UDOT), Highway Performance Monitoring S ysrem (HPMS), 
MINUTP software. 

VEHICLE I/M AND ANTI-TAMPERING PROGRAMS: Salt Lake and Davis 
County Health Deparunenr records. 

AM3IENT AIR TEMPERATURES: National Oceanic and Atmospheric 
Administration (NOAA) publications. 

VEEICLE AGE AND MIX: Utah State Tax Commission database. 

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

VEHICLE EMISSION FACTORS: MOBILE5a sofnvare. 

The HPMS formed Lhe basis for the numbers declared in the UDOT report enutled " 1990 
VMT By County, City, and FC" dated Juiy 30, 1991. This UDOT summary (hereafter 
LJDO'I7-91) is an itemized list of VMT ocmrring 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 two counties that comprise the 
N U .  These towns and cities are listed below: 

Davis County: Bountiful, Centerville, Clmxeld, Clinton, Fannington, Fruit Heights. 
Kaysville, Layton, North Salt Lake, South Weber. Sunset, Syracuse, West Bountiful, West 
Poinr, 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, Mumy, Rivenon, Salt Lake City, 
Sandy, South Jordan, South Salt Lake, West Jordan, and West Valley City. Areas within 
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* *  

Salt Lake County not counted above collectively comprise a final area. (13 total areas in Salt 
Lake C0unty.j -- 

WFRC, the recognized MPO in the NAA, used UDOT’s VMT as a starting point for the 
adjustments discussed in Man Riffkin’s memorandum dated November 6, 1992. Matt’s 
summary document (hereafter WFRC11-92) reassigns h e  UDOT e s h i e s  from functional 
classification (FC) to physical conditions. WFRC11-92 uses number of lanes as a basis for 
roadway physical condition. In place of the twelve FC used in UDOT7-91, five road types 
are Siven. Urban and rural roadways were combined. and the headings of major anerial, 
minor collector, and major collector were replaced with the grouping of I-lane, 2-lane, and 
3-or-more lane roadways. Interstate and local roadways rerained their HPMS definitions. 
The dishcuon beween urban and rural roadways was not mainrained in wFRC11-92 due to 
the urbadquasi-rural name  of the entire NAA. 

< -  .. 
.I r -  
d----% 

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

LIST A 

Rural Interstares Urban interstates 
Rural Major Arterials 
Rural Minor Arterials 
Rural Major Collecrors 
Rural Minor Coilectors 
Rural Local Urban Local 

Urban Major Aneriafs 
Urban Minor Arterials 
Urban Major Collectors 
Urban Minor Collectors 

LIST B 

All Intenrates 
All 3 -I- Lane ArteriaislCollecrors 
A11 2 Lane Anerials/Collectors 
All 1 Lane Anenal/Collectors 
All Local Roads. 

UDAQ used the March 26, 1993 edition of the MOBlLEja software to determine 
represenrarive emission factors. The Salt Lake and Davis Health Depanmenrs measured, 
estimated, or confmed the Inspecrion/Maintene and anti-tampering programs in each of 
their respective counties. 

Since the Salt LakeiDavis ozone NPLA follows the VMT tracking boundaries of these two 
counties, no area-related adjusunents are needed. MOBILE runs were done separately for 
each counry since the anti-tampering paramerers were slightly different in 1990. 
September 1991, Salt Lake and Davis programs were made identical.) 

(In 

- 4  .. . 
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Annual VMT.was adjusted to obtain typical Summer weekday VMT as discussed by 
Matt Riffkin of WFRC in his memorandum datgd November 6, 1992. The method used to 
apportion VMT among the-functional systems is left to WFRC11-92 for explanation. 

UDOT's traffic comts are reported in AADT (average annual daily tkffic). WFRC applied 
adjusrmeni factors to convert annual counts to seasonal summer counts. and average daily to 
average weekday counts. A single adjustment 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 WT). The inverse 
equarions were used when needed. 

The emission fanors were calculated based on 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 determined; one speed for peak hour mffic and another for off- 
peak uaffic. The average summer weekday VMT is dismbured unevenly over 24 one-hour 
periods as defined in Table 6 of the WFRC11-92 report. The road types and speeds are 
u oiven in the table below. 

Speeds used for each roadway type: 

Davis County 
Peak/Off Peak 
(mpfi/mph) 

Interstate 37.4153.8 
1 Lane Art/Col* 26.0/35.2 
2 Lane AdCol* 25.6i41.2 
3 +Lane Art/Col* 32.0/41.2 
Local 20.0/20.0 

Salt Lake County 
PeaMOff Peak 
(mpfi/fmPh) 
40.6/49.1 
16. U33.2 
18.8f32.9 
25.7135 - 0 
20.0/20.0 

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

MOBILE INPUT PARAMETERS: 

TAMFLG = 1. meaning that MOBILE5a tampering rates were used. 

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

VMFLAG= 1. meaning that MOBILE5a VMT mix was used. 

MYMFLG=3, meaning h t  local reghalion distribu~on by age dam was used in tandem 
with MOBILE5a 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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. -  - -  
deciaxing Salt Lake or Davis County as their residence. The dasabase represenss registration 
data current Juiy"l992. The assumption was made that vefiicles registered in the two-county 

Althouzh it is assumed &at many other vehicles enter the NAA, the assumption was made 
that these added vehicles were significantly similar to local vehicles that the normalized 
vehicle rype and age matrix would not change. 

;- 
T j  . -  area adequately represented all vehicles that drive wirhin rfie rwo-county ozone NAA. .. 

A copy of the gross vehicle counts and the spreadsheet normalizing the counrs into the 
format compatible wirh MOBILE5a is included in the appendix. More preciseiy, the 
pathway from tfie Tax Commission (TC) database to the M O B I I a  manix 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 convert 
groups from the TC database LO fit M O B W a  format. TC records identify the gross 
vehicle Weight (GVW) in increments of 1000 lbs. The MOBILE5a definition of 
LDGT2 and WDGV cover the weight classes between "6001 to 8500 ibs G W " ,  and 
"8500 lbs and above" respectively. Since the 8500 Ib cutoff does not fall on a 1000 
Ib increment. all gasoline trucks under 9000 Ibs GVW were defined as LDGT2. and 
above 9000 lbs GVW were defined as HDGV. The same applied when dividing 
LDDT and HDDV. 

TC records defined 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 MOBILESa headings. 

(2) Bill Harris, UDAQ, exmcted all needed data from TC tapes and produced 
the file enritied 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 Gounties in rfie state. The mauix for each county 
has 200 raw values (8 types x 25 years) to define its vehicle makeup. 

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

(4) Section 2.2.3.4, paragraph 4. (page 2-25), of the MOBLLESa manual 
states that the matrix values r.hat defme LDGVs and LDDVs musf list the 
same regisuation distribution by age. LDGTls and LDDTs must also be 
identical to one another. In explanation, i t  states that the software contains an 
internal function to separate ~ e s e  pairs of vehicle types inso distincs gas and 
diesel distributions, based on diesel sales fractions by model year. For rhis 
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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 c0unr.s for the KWO-COUnty area were 
normalized (set equal to 1.OOO) w i W  each of the eight vehicle classes. 

(6) TC dau generated 25 values (covering 25 years) of motorcycle data. 
However, Section 2.2.3.4, pargraph 2,  (page 2-25), of the MOBILE5a manual 
states that oniy 12 years of motorcycles (MC) should be included in the MYR 
matrix. It states that zeros (.OW) should be entered for MC ages 13 through 
25. The necessity of this statement is not clear, but it was followed as 
advised. MC years 13 through 25 were set to zero and MC years 1 through 
12 were normalized again. 

(7) The resulting 200 values were transferred to rhe MYR ma& witbin 
UOBILESa. 

(8) Dry runs of MO3ILE produced warning #49 with an expianarion h t  rhe 
MYR sum was not precisely equal to nl" and h t  the model had n o d i z e d  to 
" 1 ". The departure from an exact " 1 was only a few UOOOth at most. The 
deparmres were due to collective roundoff errors. To mitigate any depamre, 
I adjusted the 25th model year by a nominal amount to remove some of these 
depmres  . 

NEWFLG= I ,  meaning  hat Mobile5a default exhaust emission rates were used. 

IMFLAG=Z, meaning rhat Salt Lake Inspecrion and Maintenance parameters were included . 
as part of the input dara for the portion of the ozone N U  that falls within Salt Lake County. 
Likewise. Davis Counry I/M parameters were applied to the Davis County portion of the 
NAA. Every pan of the NAA is under one of the two I/M programs. These UM 
parameters are defined as follows: 

Salt Lake and Davis County: 

Program s t a ~  year 
Pre-1981 MYR suingency rate 
First model year covered: 
Last model year covered: 
Waiver rate (pre-1981): 
Waiver rate (1981 and newer): 
Compliance Rate: 
Inspection Type: 
Inspection Frequency: 

1984 
22 72 
1968 
2020 

1% 
1% 

95 % 
Manuai, test and repair 
Annual 
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Vehicie types covered: 
1981 & later Myk test type: 

LDGV, LDGTl, LDGT2, and HDGV. 
Idle 
HC=220.00, CO= 1.200, NOx=999.00 

. *  . cutpoinls: 

The majoriry of the IRvi parameters listed above are common knowledge KO UDAQ and 
Health Department officials. The t hee  conditions that are not readily known are the 
srringency, waiver, and compiiance rates. The two waiver rates are back up with data taken 
from Heafth Depanment reports. (See appendix.) The stringency me could not be 
estimated more closely than the range between 20% to 25 % . Twenty-two percent (22 a) 
was arbitrarily seiecred within lhis range. The compliance rate has never been measured or 
surveyed; therefore, the defaulr rate of 95% was accepted in both counties. 

AlfIFLG= 1, meaning that load correction factors for air conditioning, e x m  heavy loads. 
trailer towing, and humidity were not made. 

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

Salt Lake Counry 

Program stan year: 
First model year covered: 
Last model year covered: 
Vehicle types subject to ATP: 
Program type: 
Inspecrion frequency: 
Compliance Rate: 
Inspections performed: 

Catalyst 
Air pump system 

Fuel inlet resnictor 
Tailpipe lead deposit test 
EGR sysrem 
Evaporative emission conrrol 
PCV system 
Gas cap 

1984 
1984 
2020 
LDGV, LDGTI, LDGT2, and HDGV. 
test and repair 
annual 
95 % 
3 o f 8  
Yes 
Yes 
Yes 
no 
no 
no 
no 
no 
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Davis County. . 

Program s t a ~  year: 
First model year covered: 
Last model year covered: 
Vehicle types subject to ATP: 
Program type: 
Inspection frequency: 
Compliance Rate: 
Inspections performed: 

Air pump system 
Catalyst 
Fuel inlet resrrictor 
Tailpipe iead deposit test 
EGR system 
Evaporative emission connoi 
PCV system 
Gas cap 

1984 
1984 
2020 
LDGV, LDGTl, LDGT2, and HDGV. 
test and repair 
annUal 
95 % 
7 of 8 
Yes 
Yes 
Y e  
no 
Yes 
Yes 
Yes 
Yes 

Similar to the sfatement made about I/M 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 = 1. meaning that unconnolled refueling losses were calculated. Refueling losses at 
(a) the refineries were included as part of the poinr source inventory for each refinery, (b) 
the tanker truck losses from refrnery to gasoline sfations are included as part of the area 
source inventory , and rhe losses due to (c) the refireling of automobiles at gasoline stations 
are included as part of the mobile source inventory. MOBILE5a does not attempt to estimate 
(a) or @>. 

TEMFLG= 1, meaning that the ambient maximum and minimum temperarures will override 
the average ambient temperature defued in the model. The average maximum and average 
minimum temperamres (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 labeied 
TMAXMIN.SP1, "Highest Ozone Days from state moniioring sites in the SLDavis NAA for 
the period from January 1988 through December 1990" (see appendix). Fifry-eight.(58) 
candidate highest ozone days were identified at the three monitoring sites w i t h  the NAA. 
These sites are located in 30untifu1, Salt Lake City, and Cortonwood. Each of the rhree sites 
are approximately fifteen miles apart, dividing the NAA in near equal thirds. All 1-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. Oniy 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. 

11 days were included along with their corresponding max and min daily temperatures. 
Temperarure data pubiished by the National Oceanic and Atmospheric Adminismition 
(NOAA) identiiies seven temperamre stations wirhin the NAA. Among these, two staations 
are nearest the geographical and VMT cemoid; "Salt Lake Triad Center" and "Salt Lake 
City WSFO." The first station is nearesr the city center, but the second station is located 
at the headquaners of the ~ a t i 0 ~ 1  weather service and situated only two miles wesr of the 
first. It was believed rhat the second station would be more likely KO report accurate and 
consistent information for any future needs, and the sfion distance west of the ciry center 
would be negligible. 

! ... +' 

Since the 10th and 11th rank ozone readings are identical to three digirs of accuracy, all 
Y.9 

Season Day Temperamres: The average Tmax and average Tmin for ~e collective eleven 
days are listed on'the bonom of TMAXMIN.SP1. They are 97.8 and 62.6 degrees F 
respectively. These temperarures were rounded to 98 and 63 degrees to f i t  MOBILESa 
format. MOBILE5a aiso required a value for Tambient. Tambienc (as part of each scenario 
record) was set as the mean average of Tmax and Tmin. ([Tmax + TrninIM = Tambient); 
therefore (r97.8 + 62.6]/2 = 80.2). These three temperarures were used only to deremine 
ozone season day emissions. 

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

NMHFLG= 1. meaning &at volatile organic compounds, not toral hydrocarbons. are 
calculated and included in the inventory. Guidance suggests that VOCs. not THCs. 
contribute LO ozone formarion. 

Local Area Parameters (LAP): The vaiues defrned on the LAP line are (I) the name of the 
study'area - Salt Lake and Davis Counry separarely; (2) voiatility class - A for ozone season 
and C for annual average; (3,4) minimum and maximum ambient air temperature - 63 and 
98 degrees F respectively for the ozone season, and 33 and 73 degrees F respectively for the 
annual; (5,6) two vaiues for summerrime reid vapor pressure and the conversion year - 9.5, 
7.8, 92 for the ozone season, and 11.5, 11.0, 92 for rhe annual; and (7,8,9) the flags for 
oxygenated fuel, diesel sales fraction, and reformulated gasoline are all set IO the OFF 
position - 1. It is noted tfiat the sening for volatifity class is believed to be no more than a 
space holder, since tfie RVP values define the pressures more precisely. It is also noted that 
the 1992 RVP conversion year is not used, since ~e 1990 base year is modelled. 
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The Reid Vapor.Pressure (RVP) applied to h e  annual invenrory was a weighted average 
based on ~e 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. Refrneries 
have the option to produce and sale gasoline with an RVP marginally under h e  target RVP 
bur never over h r  RVP. 

TARGET 
PERIOD COTERED RVP (psi) 
January, February 15 .O 
March, April 13.5 

October 11.5 
November 13.5 
December 15.0 

May, June, July, Augusr, September 9.0 

The number of monrhs at each RVP are five months at 9.0, one month at 11 3, three months 
at 13.5. three monrtrs at 15.0. 

A simple weighted average was determined as follows: 

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

A review of the 1990 motor fuel sales data provided by h e  Utah State Tax Commission (TC) 
reveals that sales were not linear. Sales was higher during warm-weather months. By 
inrroducing statewide rnonrhly fuel sales into the above equation results in an annual average 
RVP estimare of 11 -6 psi. Fuel sold exciusiveiy within the N A A  -was not readily available 
from TC records: however, it is believed that little error is introduced by using statewide 
sales patterns. (Monrtrly fuel sales and its effect on the RVP are detailed in a spreadsheet 
entitled “RVP.SP1”. See appendix.) 

The Scenario Records: The values defined on ~e first line of tfie first scenario record are 
(1) 5500 ft above MSL is nearer the NAA elevation of 4200 MSL when compared against 
the altemaie elevation of 500 MSL - flag set to 2; (2) calendar year modeled -- 1990; (3) 
vehicle speed for each diurnal period and roadway rype - off-peak intersme, off-peak 1- 
lane anerial/collectors, 2-lane aneriaI/collecton. and et al; (4) average ambienr temperamre 
- 80.2 de-gees F: (5,6,7) the operating mode splits for PCCN, PCNC, and PCCC 
respecriveiy -- 20.6, 27.3, 20.6; and (8) the month for which emission faaors are calculated 
-- 07 = July; the middle of the ozone season. 

. 

TEMFLG = 1 states that Tmax and Tmin override Taverage; herefore, the declared vaiue for 
Taverage is believed to have iittle or no effect on the output. 

9 

X,PartB.App.ll.a.24 



-. _ -  
SUMMARY SPREADSHEETS: . -. 

< -. 
.;: P With M0BIZ;ESa calculations complete. all parts were combined in a spreadsheet entitled 

EI90-MOB.SP2. EI90-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 fmr two columns esrablish the hour of day 
and percent VMT provided by Man Riffkin in WFRCll-92, Table 6. Columns 3, 4, 5 ,  6. 
and 7 apportion the VMT by road type. Column 8 distinguishes between peak and off-peak 
traffic periods. Columns 9, 10, 11, 12, and 13 give the grarns of pollutant per VMT. These 
values are transferred directly from the M O B I B a  output files, Columns 14, 15, 16, 17, 
and 18 contain simple multiplication and unit conversion equations. These coiumns multiply 
each VMT column by its respecrive grams per VMT. It also converts unirs from grams to 
tons. Column 19 sums all road types. Up to now, the period of time represenzed by each 
value within the body 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 ail ozone 
season qbles, and from average annual weekdav to average annual dav on all annual sables. 
Column 21 deciares total poiiutant for the entire 92-day ozone season (June 1 - August 31) 
on all ozone tables. or total poiluranr €or f ie  entire year (Jan 1 - Dee 31) on all annual tables. 
Column headings are labeled in abbreviated form. A summary description of these headinss 
follow. Repetitive heads are not listed for a11 three pollutanrs. 

Hour Beginning = The beginning point for each hourly interval; ie. 
"midnight" idenrifies the interval from midnight to la.m., " 1AM" identifies 
the interval from 1:OO a.m. to 200 a.m., and so on. 

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

Interstate, VMT = The average summer weekday VMT occurring on rhe 
interstate roads within the counry boundanes. 

2 lane, VMT = The average summer weekday VMT occurring on two-lane 
amriais and collectors wi&h the counry (similar for all other road types). 

Speed Period = Peak verses off-peak indication. 

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

2 lane, gVOC/vmt = Grams of voiatiie 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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Intemate, Tvoc/wdy = Tons of voiatile organic compounds generated by 
interstate travel within the county over an average summer weekday. 

2 lane. Tvoc/wdy = Tons of volarile organic compounds generated by travel 
on two-lane anerials and collectors within rhe counry over an average summer 
weekday. 

. *  . 

All Roads, Tvoc/wdy = Tons of VOCs generated by travel on all roads wirhin 
the area over an average summer weekday. 

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

All Roads, Tvoc/ozsn = Tons of VOCs generated from travel on all roads 
wirfiin rhe county over rhe entire 92-day ozone season. 

Equations are as follows: 

Column EOUATION 
1 
2 
3 (inrerstate 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 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21: season day 
21: year 

no equation, hour of day labels only. 
no equation. percent summer weekday VMT by hour of day only. 

(three-and-more lane summer weekday VMT x percent by hour) 
(local road VMT x percent by hour) 
no e q d o n ,  peak Y off-peak label by hour. 
no equation, MOBILE interstate speeds listed as a label. Differs OP v PK. 
no equation, MOBILE one-lane speeds listed as a label. Differs OP Y PK. 
no equation, MOBILE two-lane speeds listed as a label. Differs OP v PK. 
no equation, MOBILE threet-lane speeds listed. Differs OP Y PK. 
no equation, MOBILE local speeds listed. No difference OP v PK. 
(interstare VMT x grams/VMT x 1b/454 grams x tonf2000 lbs) 
(one-lane VMT x grams/VMT x 1b1454 grams x tod2000 lbs) 
(two-lane VMT x grams/VMT x 1b/454 grams x tod2000 lbs) 
(three+lane VMT x grams/VMT x 1b/454 grams x ton/2000 lbs) 
(local VMT x grams/VMT x 1b/454 grams x ton/2000 lbs) 
(sum columns 14 + 15 + 16 + 17 + 18 = tons pollutant per weekday) 
(tons per average weekday/1.0855 = tons per average day) 

(tons per average day x 92 ozone days = tons per ozone season) 
(tons per average day x 365 days = tons during 1990 calendar year)) 
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The on-road mobile conmbu~on of VOC, NOx, and CO in Salt Lake and Davis counties are , 
summarized fofiows: I 

Expressed as TONS PER OZONE SEASON DAY: 

Davis County Salt Lake Counry Ozone N U  
voc 18.88 84.08 102.96 

co 133.57 600.58 734.15 
NOx 12.77 46.96 59.73 

Expressed as TONS D W N G  1990 CALENDAR YEAR: 

Davis County Salt Lake County Ozone NAA 
voc 5.7 13.92 25,979 -59 31.308.86 
NOx 5,053.5 8 1 8.53 1 .94 23,585.52 
co 49.9 12.72 223.8 13 -30 272.45 1.43 
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