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Example 28

Quantify the emissions benefits of adding new a new
Park and Ride facility on emissions in 2005.

Assume that 1,500 vehicle trips with a 10 mile
commute trip (each way) will now be riding on
transit buses and that they will be driving 1 mile each
way to and from the Park and Ride lot.

Estimate the overall emission reductions for HC, CO
and NOx.

Temperature: 72°F to 92°F

RVP: 8.7 psi
Evaluation month: July
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Example 28 Solution

1. Determine baseline commute trip emissions; assume all LDGVs.
1500 round trips * 2 * 10 mi each way = 30,000 mi
VOC = (30,000 mi * 1.500 g/mi) / 454 g/Ib =99.1 lbs
CO = (30,000 mi * 13.11 g/mi) / 454 g/Ib = 866.3 Ibs
NOx = (30,000 mi * 0.947) / 454 g/lb = 62.6 Ibs

2. Determine trip emissions to and from the park and ride lot.
1500 round trips * 2 * 1 mi each way = 3,000 mi
a. Assume only local road VMT
b. Assume that hot soaks are eliminated
VOC = (3,000 mi * [2.278 - 0.213] g/mi) / 454 g/lb = 13.6 lbs
CO = (3,000 mi * 10.26 g/mi) / 454 g/1b = 67.8 lbs
NOx = (3,000 mi * 0.932) / 454 g/Ib = 6.2 lbs

3. Determine emissions from the transit buses.

a. Assume that each bus carries 40 passengers

Bus trips = 1500 round trips/40 = 38 round trips

38 round trips * 2 * 9 mi each way = 684 mi

VOC = (684 mi * 0.541 g/mi) / 454 g/lb = 0.8 lbs
CO = (684 mi * 4.432 g/mi) / 454 g/lb = 6.7 Ibs
NOx = (684 mi * 17.653 g/mi) / 454 g/Ib =26.6 lbs

4. Summarize park and ride lot trip emissions.

VOC =13.6 +0.8=14.4 1bs
CO=67.8+6.7=74.5 lbs.
NOx = 6.2 +26.6 =32.8 Ibs.
5. Overall daily benefits.
VOC=99.1 - 14.4=84.7 lbs
CO =866.3 - 74.5="791.8 lbs
NOx =62.6 - 32.8 =29.8 1bs

Additional Issues to Consider

a. Cold starts (should be nearly 100% cold operation for LDGVs5)
b. Diurnal losses (how does not having access to the vehicle during the day impact

diurnals)
c¢. Temperature (should reflect morning and afternoon instead of daily)
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Example 28 Input File

* Exam 28.in

* Input file to generate emission factors for class

* exanmpl e 28

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhhkkhkkx*

MOBI LE6 | NPUT FILE :
RUN DATA

EEEEEEEEEEEEEEESEE]

Header Section

* Baseline em ssion factors

kkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkk*%

EXPAND BUS EFS

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkkk*

SCENARI O REC
CALENDAR YEAR

M N MAX TEMP
FUEL RVP
EVALUATI ON MONTH

kkkkhkhkhkhhkhhkhkhhhkhk*

END OF RUN

* Local
R I I
EXPAND EXHAUST :
EXPAND EVAPORATI VE :
VMI BY FACI LITY

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkkkk*

SCENARI O REC
CALENDAR YEAR

M N MAX TEMP
FUEL RVP
EVALUATI ON MONTH

kkhkkhhkhkhhkhhkhhkhhkhkx

END OF RUN

Run SeCtIOn kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhhhhkkx*%

EEE R R R R R EEEEEE]

Scenari o Section
Exanpl e 28 - CY2005
2005
72. 92.

8.7
7

khkhkkhhkhhkhkhkhkhkx

End of this Run

road em ssion factors

kkhkkhhkhhkhhhkhhkhhkhkhkkx

Run Section

LOCALVMT. X28
Scenari 0 SecCtion  *¥FxFxExExHIaAx
Exanpl e 28 - CY2005

2005

72. 92.

8.7

7

khkhkkhkhkhhkhhkhkhkhkk

End of this Run
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Example 28 Output File

Kokkkkkk ko kkkkk ok kkk ok k ok kkk ok k ok ok ok ok k ok k ok kkk ok k ok kkk ok k ko kkhkkkkkkkkk ok kk ok ok kkk ok k

* MOBILE6 Draft (31-Aug-2001)

* Input file: EXAM 28.IN (file 1, run 1).

*
*

Kk h kA kkkhh kR kA Kk kA A Ak Ak Ak Ak hkhh kA ok kk kA kA ok kkhh kA ok kkkhkk ok khkhhkkkkkkhkkk Kk k&

*HHBHAHRBHRAHHBHRRHHRHH
* Exanple 28 - CY2005

* File 1, Run 1, Scenario 1.
*HHEHHE BB RRRHRH
M 48 WMr ni ng:
there are no sales for vehi

Cal endar Year: 2005
Month:  July

Altitude: Low

M ni mum Tenperature: 72.0
Maxi mum Tenperature: 92.0

##HH#H

#HHH#H

cle class HDGV8b

(R
F)
gr _ai ns/lb

1.704
16. 16
1.219

2.213
17. 68
4.261

0.578

1
1

. 617
. 319

Absol ute Humidity: 75.
Nomi nal Fuel RVP: 8.7
Weat hered RVP: 8.3
Fuel Sul fur Content: 92.
Exhaust |/M Program No
Evap |/M Program No
ATP Program No
Refornul ated Gas: No
Vehi cl e Type: LDGV LDGT12
GWR: <6000
VM Distribution: 0.4158 0.3387
Conposi te Em ssion Factors (g/m):
Conposite VOC : 1.500 1.494
Conposite CO 13.11 15.13
Conposite NOX : 0. 947 1.134
Veh. Type: GasBUS URBAN
VMI M x 0. 0003 0. 0009
Conposite Em ssion Factors (g/m):
Conposite VOC : 8.991 0. 541
Conposite CO 112. 27 4.432
Conposite NOX : 8. 326 17. 653

Kok kkkkkkkkkkkkk ok kkk ok k ok kkk ok k ok kkh ok kkkkkkkk ok kkkkk ko kkhkkkkkkkkkkkkkkkkkk ok k

* MOBILE6 Draft (31-Aug-2001)

* Input file: EXAM 28.IN (file 1, run 2).

*
*

R R R R I I I I I I I I T T T T

* Reading Hourly Roadway VM distribution
* data file: LOCALVMI. X28

Readi ng User Supplied ROADWAY VMI Fact o

R
* Exanple 28 - CY2005

* File 1, Run 2, Scenario 1.
R
M 48 VMrni ng:
there are no sales for vehi

fromthe fol | owi ng external
rs

#HHHEH

#HHHEH

cle class HDGv8b

Cal endar Year: 2005
Month:  July
Altitude: Low
M ni mum Tenperature: 72.0
Maxi mum Tenperature: 92.0
Absolute Humidity: 75.
Nomi nal Fuel RVP: 8.7
Weat hered RVP: 8.3
Fuel Sul fur Content: 92.
Exhaust 1/M Program No
Evap |/M Program No
ATP Program No
Refornul ated Gas: No
Vehi cl e Type: LDGV LDGT12
GWR: <6000
VM Distribution: 0.4158 0.3387
Conposite Em ssion Factors (g/m):
Conposite VOC : 2.278 2.116
Conposite CO 10. 26 13. 21
Conposite NOX : 0.932 1.071
Exhaust emi ssions (g/m):
Start: 0.222 0.294
VOC  Running: 0. 394 0.518
VOC Total Exhaust: 0.616 0.812
CO Start: 2.90 4.72
CO Runni ng: 7.36 8. 49
CO Total Exhaust: 10. 26 13.21
NOx Start: 0.150 0.192

(R
(F)
grains/lb
psi
psi
ppm
LDGT34 LDGT HDGV
>6000 (Al)
0.1165 0.0359
3.219 2.399 3.928
17.75 14. 37 35.23
1.398 1.154 3. 455
0. 489 0.344
0. 837 0.599
1. 326 0.943 1. 644
6.57 5.19
11.19 9.18
17.75 14. 37 35.23
0.239 0.204
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N o

=4

1.012

6. 257

0. 847

12.774



NOx Runni ng:
NOx Total Exhaust:

Non- Exhaust Emi ssions (g/m)

Hot Soak
Di ur nal
Resting
Runni ng

Crankcase
Ref uel i ng

Loss:

Loss:
Loss:
Loss:
Loss:
Loss:
Total Non- Exhaust:

0
0

. 782
. 932

213
. 033
.114
. 207
008

159 0. 950

398 1.154 3. 455
249 0.190 0. 269
050 0. 036 0. 057
180 0.125 0.203
176 0.921 1. 350
010 0.010 0.010
229 0.174 0.395
893 1.458 2.284
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Example 29

Quantify the emissions benefits of shifting all
commute trips using SUVs to LDGVs in 2005.
Assume that all SUVs are LDGT2s and LDGT3s.

Assume that commute trips represent 30 percent of
all VMT within the region and for the sake of
simplicity that they are distributed in proportion to
the default VMT by Hour distribution.

Estimate the overall change in fleet average HC, CO
and NOx emissions.

Temperature: 72°F to 92°F

RVP: 8.7 psi
Evaluation month: July

Day 5 Examples - 7



Example 29 Input File

* Exam 29.in

* Input file to generate emission factors for class

* exanpl e 29

kkkhkkkkhkhkkhkhkkhkhkhkkhkhkk*k

MOBI LE6 | NPUT FI LE :

DATABASE QUTPUT
AGGREGATED QUTPUT
W TH FI ELDNAMES

RUN DATA

kkkhkkkkhkhkkhkhkkhkhkkhkhkk*k

Rk Sk S b S Rk R O

SCENARI O REC
CALENDAR YEAR

M N MAX TEMP
FUEL RVP
EVALUATI ON MONTH

Rk I S b S S O

END OF RUN

I_bader SeCtlon kkkhkkkhkkkkhkkkhkkhkkkhkkkx

Run SeCtlon kkkkhkkkhkhkkhkhkkhkhkdkkkhkk*k

Scenari o Section khkkkkhkkkkhkhkkk*
Exanpl e 29 - CY2005

2005

72. 92.

8.7

7

End Of thIS Run R R o b S
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Example 29 Output File (Partial)

FILE

JEAE T UK UK UK (UK U U UK UK IS IS U U U UK UK RIS IS U R UK UK UK O E U U UK UK I U UK U U UK UK U (U (U U QI QK G

RUN

JEIE G UK UK I (L U UK UK S U U U U U UK AL U O A UK U UK L U U U UK I U L O U (K (U QU QU U QU QI G

SCEN CAL_YEPOL

L G UK UL (UL (AL (U G UK A (L (U U QU U U UL (L U Q. QA UK U UL (L QU G QU UK (I (L (U QU QU I UL (U QU QU QU QI QUL G

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

NN DNDNDNDNMNNDMNMNDNMNDNMNMNDMNMNDMNMNMNDNMNDMNDNMNDN MDD AP A D D v A A

VTYPE GM_MILE GM_DAY STARTS ENDS

14
15
16

1.4995
1.4614
1.5041
2.2997
2.3481
1.9281
2.5864
5.7055
3.2366
3.0308
3.5263
4.182

0
0.5778
2.5923
0.228
0.2493
0.3064
0.3187
0.4584
0.5704
0.549
0.6511
2.4638
8.9911
0.5414
0.7333
0.5938
13.1068
14.704
15.2541
19.0906
19.3204
14.4141
28.0269
51.0799
26.4636
24.6585
32.4931
37.0491
0
1.6172
4.5357
1.0475

43.741
50.992
52.48
78.091
79.734
69.608
88.708
113.44
88.282
85.452
94.822
102.129
0
11.412
17.118
9.608
11.333
17.382
18.804
26.842
32.204
59.48
108.876
24.888
244.829
52.497
19.968
24.311
382.327
513.057
532.253
648.258
656.06
520.386
961.265
1015.594
721.815
695.238
873.741
904.787
0
31.941
29.951
44141
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0.0698
0.2731
0.2731
0.5963
0.5963
0.4286
1.0242
1.6909
0.8281
0.7089
0.7943
0.7625
0
2.6805
5.976
0.0218
0.0039
0.0318
0.0093
0.4119
0.4766
0.5297
0.53

0
2.3162
0.0765
0.1653
0.0654
0.0698
0.2731
0.2731
0.5963
0.5963
0.4286
1.0242
1.6909
0.8281
0.7089
0.7943
0.7625
0
2.6805
5.976
0.0218

0.0516
0.195
0.195

0.4257

0.4257
0.306

0.7313

1.2073

0.5913

0.5062

0.5671

0.5444

0

1.9139

4.2669

0.0156

0.0028

0.0227

0.0066

0.2941

0.3403

0.3782

0.3784

0

1.6538

0.0546
0.118

0.0467

0.0516
0.195
0.195

0.4257

0.4257
0.306

0.7313

1.2073

0.5913

0.5062

0.5671

0.5444

0

1.9139

4.2669

0.0156

MILES
29.1701
34.8925
34.8925
33.9569
33.9569
36.1025

34.298
19.8824
27.2758
28.1946
26.8901
24.4213

0

19.751

6.6033
42.1399
45.4542
56.7227
58.9966

58.558
56.4564

108.3384
167.2209
10.1013
27.2301
96.9596
27.2301
40.9421
29.1701
34.8925
34.8925
33.9569
33.9569
36.1025

34.298
19.8824
27.2758
28.1946
26.8901
24.4213

0

19.751

6.6033
42.1399

MPG
22.66
16.89
16.89
16.66
16.66
10.48
10.45
10.35
10.45
10.46
10.45
10.43

0

[eNeoNoNoNoNolNolNolNolNolo]

-_—
o
o
oo ©

0
22.66
16.89
16.89
16.66
16.66
10.48
10.45
10.35
10.45
10.46
10.45
10.43

0

0
0
0

VMT
0.415838
0.078249

0.26049
0.079782
0.03669
0.029721
0.001052
0.000422
0.001091
0.002314
0.000987
0.000003
0
0.000557
0.000192
0.009222
0.002798
0.002672
0.001226
0.006316
0.00923
0.011129
0.039698
0.005745
0.000336
0.000941
0.001632
0.001666
0.415838
0.078249
0.26049
0.079782
0.03669
0.029721
0.001052
0.000422
0.001091
0.002314
0.000987
0.000003
0
0.000557
0.000192
0.009222



Example 29 Results

BASELINE EMISSION FACTORS ASSIGN LDGV EMISSIONS TO SUVS
BASE GM_MILE GM_MILE GM_MILE GM_MILE GM_MILE GM_MILE
VTYPE VMT VOoC co NOX voC co NOX
1 0.416 1.500 13.107 0.947 1.500 13.107 0.947
2 0.078 1.461 14.704 0.923 1.461 14.704 0.923
3 0.260 1.504 15.254 1.198 1.500 13.107 0.947
4 0.080 2.300 19.091 1.357 1.500 13.107 0.947
5 0.037 2.348 19.320 1.699 2.348 19.320 1.699
6 0.030 1.928 14.414 4.018 1.928 14.414 4.018
7 0.001 2.586 28.027 4.572 2.586 28.027 4.572
8 0.000 5.706 51.080 5.796 5.706 51.080 5.796
9 0.001 3.237 26.464 5.266 3.237 26.464 5.266
10 0.002 3.031 24.659 5.173 3.031 24.659 5.173
1 0.001 3.526 32.493 5.950 3.526 32.493 5.950
12 0.000 4.182 37.049 6.657 4.182 37.049 6.657
13 0.000 0.000 0.000 0.000 0.000 0.000 0.000
14 0.001 0.578 1.617 1.319 0.578 1.617 1.319
15 0.000 2.592 4.536 2.726 2.592 4.536 2.726
16 0.009 0.228 1.048 3.921 0.228 1.048 3.921
17 0.003 0.249 1.203 4.357 0.249 1.203 4.357
18 0.003 0.306 1.388 5.328 0.306 1.388 5.328
19 0.001 0.319 1.428 5.596 0.319 1.428 5.596
20 0.006 0.458 1.759 7.837 0.458 1.759 7.837
21 0.009 0.570 2.213 9.749 0.570 2.213 9.749
22 0.011 0.549 3.210 12.582 0.549 3.210 12.582
23 0.040 0.651 4.137 14.764 0.651 4.137 14.764
24 0.006 2.464 16.568 1.160 2.464 16.568 1.160
25 0.000 8.991  112.275 8.326 8.991 112.275 8.326
26 0.001 0.541 4.433 17.653 0.541 4.433 17.653
27 0.002 0.733 2.650 11.882 0.733 2.650 11.882
28 0.002 0.594 1.047 1.215 0.594 1.047 1.215
Fleet-Ave 1.541 13.799 2.083 1.476 12.762 1.985 100% SUV VMT ASSIGNED TO LDGT2/3

EMISSION FACTORS: 1.521 13.488 2.053] 30% SUV VMT ASSIGNED TO LDGT2/3
PERCENT REDUCTION: 1.3% 2.3% 1.4%
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