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332 Pine Street, 4th Floor, San Francisco, CA 94104  (415) 348-0300  Fax (415) 773-1790 
www.fehrandpeers.com 

 
MEMORANDUM 

 
 
 
Date: October 26, 2010 
 
To: Michael McCormick & Jillian Rich, PMC 
 
From: Ben Larson & Tien-Tien Chan, Fehr & Peers 

Subject: South San Francisco Transportation Baseline and Future Year Inventory  
SF10-0514 

This technical memorandum documents the base year and future year VMT estimated by Fehr & 
Peers as part of the South San Francisco Greenhouse Gas Inventory.  The C/CAG (San Mateo 
County) Travel Demand Model was used to develop the VMT estimates.  This memo consists of 
the following sections: 

1. Base Year (2005) VMT Estimates 

2. Future Year (2020) Business as Usual (BAU) VMT Estimates 

3. Future Year (2020) General Plan Buildout VMT Estimates 

Base Year (2005) VMT Estimates 

Fehr & Peers conducted a model run to calculate base year daily VMT by speed bin estimates.  
Separate calculations were conducted for the east of 101 area and the west of 101 area.  This 
was done due to the unique development and TDM measures implemented in the east of 101 
area.  Extensive travel data has been collected for this region and the model results were 
checked for reasonableness. 
 
Using select link analysis, three types of vehicle trips were tracked separately for AM and PM 
peak periods for the two subareas in South San Francisco:  
 

1. Vehicle trips that remained internal to the location. 
2. Vehicle trips with one end in the location and one end outside of location (IX/XI trips).   
3. Vehicle trips with neither end in the location (XX trips). 

 
Using the set of “accounting rules” recommended for VMT inventories in Climate Action Plans by 
the Bay Area Regional Transportation Advisory Committee (RTAC), VMT from trips of type 1, 2 
and 3 were counted 100%, 50%, and 0% respectively towards jurisdiction-generated VMT.   
 
The C/CAG model is calibrated to AM and PM peak period conditions.  These volumes were then 
converted into daily trips based on analysis of District 4 PeMS data which indicates that 50% of 
the daily traffic on state highways in the Bay Area travel during the AM and PM peak periods.  An 
estimate for daily volumes was calculated with the following equation: daily VMT = (AM VMT + 
PM VMT) * 2.  Table 1 shows the 2005 Baseline VMT estimates by speed bin.   
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Table 1 
2005 Baseline Daily VMT Estimates by Speed Bin 

Speed 
East of 101 West of 101 Total 

From To 

0 5 5,633 26 5,659 
5 10 797 899 1,696 

10 15 5,930 3,820 9,750 

15 20 3,673 4,148 7,822 

20 25 1,788 8,861 10,649 

25 30 11,920 18,965 30,886 

30 35 41,097 74,746 115,843 

35 40 54,116 114,589 168,705 

40 45 3,101 11,968 15,070 

45 50 2,743 9,372 12,116 

50 55 3,111 9,466 12,578 

55 60 51,080 79,133 130,213 

60 65 127,205 191,601 318,805 

65 + 133,933 179,719 313,652 

Total 446,130 707,313 1,153,443 

Fehr & Peers, 2010. 

 
In addition, initial results from the C/CAG model showed unusual speed distributions for the 
internal trips, concentrating all VMT on only a few speed bins.  To more accurately represent 
internal trip speed distribution, we pulled the speed distribution from the EMFAC model and 
applied those percent allocations to the internal VMT output by the C/CAG model. 
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Future Year (2020) Business as Usual VMT Estimates 

Fehr & Peers ran the 2030 C/CAG model and obtained a Year 2030 BAU VMT estimate, 
representing the future VMT without any additional specific greenhouse gas-reduction measures.  
The 2020 forecast was subsequently calculated by linearly interpolating between the 2005 base 
year results and the 2030 BAU results.  Table 2 shows the result of this run: 
 

Table 2 
2020 Business as Usual Daily VMT Estimates by Speed Bin 

Speed 
East of 101 West of 101 Total 

From To 

0 5 3,896 230 4,126 
5 10 1,479 1,741 3,221 

10 15 3,782 3,828 7,610 
15 20 3,324 5,609 8,933 
20 25 2,699 12,632 15,331 
25 30 12,627 21,772 34,399 
30 35 40,202 83,904 124,106 
35 40 53,335 129,148 182,484 
40 45 2,681 12,243 14,924 
45 50 3,027 10,543 13,571 
50 55 3,289 9,639 12,928 
55 60 52,097 86,353 138,450 
60 65 153,054 257,049 410,103 
65 + 135,606 208,601 344,208 

Total 471,101 843,293 1,314,394 
Fehr & Peers, 2010. 

 
 
Table2 shows that in the absence of any additional greenhouse gas reduction strategies, VMT for 
the City would increase by 14% from 2005 to 2020.  
 

Future Year (2020) General Plan Buildout VMT Estimates 

Per the General Plan employment forecasts, Fehr & Peers increased the ABAG projections in the 
model approximately 2% and reran the 2030 C/CAG model to obtain a Year 2030 General Plan 
Buildout VMT estimate, representing the future VMT without any additional specific greenhouse 
gas-reduction measures.  The 2020 forecast was subsequently calculated by linearly interpolating 
between the 2005 base year results and the 2030 General Plan buildout results.  Table 3 shows 
the result of this run: 
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Table 3 
2020 General Plan Buildout Daily VMT Estimates by Speed Bin 

Speed 
East of 101 West of 101 Total 

From To 

0 5 3,775 468 4,243 
5 10 1,466 1,266 2,732 

10 15 3,775 4,136 7,911 
15 20 3,139 5,650 8,788 
20 25 2,868 12,732 15,600 
25 30 12,888 21,765 34,653 
30 35 39,192 83,978 123,170 
35 40 52,701 128,836 181,537 
40 45 2,666 12,366 15,032 
45 50 3,048 10,617 13,665 
50 55 3,208 9,645 12,853 
55 60 48,427 84,790 133,216 
60 65 140,359 251,002 391,361 
65 + 137,753 207,758 345,512 

Total 455,263 835,009 1,290,272 
Fehr & Peers, 2010. 

 
 
Table 3 shows that in the absence of any additional greenhouse gas reduction strategies, VMT 
for the City would increase by 10% from 2005 to 2020.  

Future Year (2020) Business as Usual and General Plan Buildout VMT Comparison 

The results from the General Plan Buildout run indicated a slight decrease in VMT compared to 
the BAU scenario, even though there were more jobs assumed in the city. A closer examination 
of the results showed that the internal to internal VMT did increase slightly (as expected), 
however, the external-internal and internal-external (IX/XI) VMT dropped.  A potential reason for 
the decrease in external-internal trips could be related to the population to jobs ratio for South 
San Francisco.  Under the BAU scenario the population to jobs ratio changes from 1.23 persons 
per job to 1.20 for the increased employment scenario.  This increase in employment translates 
into more people living and working in South San Francisco, which could explain some of the 
external-internal VMT reduction.  However, the overall decrease is larger than what we typically 
observe in similar areas, which may suggest that the model is overly aggressive related to its 
assumptions about how many residents will live and work within South San Francisco.  
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GHG Analysis 

After obtaining VMT estimates by speed bin, we post-processed the numbers to convert to 
estimated CO2 emissions.  Emissions factors were obtained from EMFAC for year 2005 and year 
2020 for San Francisco Bay Area Air Basin.  Our previous research with the emissions factors 
has also shown some error in the EMFAC factors for speeds in excess of 65mph.  These results 
must be interpreted cautiously.  EPA factors were utilized to convert from CO2 to CO2e emissions.  
Table 4 shows the estimated annual CO2e emissions for base year 2005, business-as-usual year 
2020, and general plan year 2020. 
 

Table 4 
Metric Tons CO2e Estimates 

 2005 Baseline 2020 BAU 2020 General Plan 

East of 101 77,560 81,128 78,392 
West of 101 118,228 141,073 139,641 
Total 195,788 222,201 218,033 
Fehr & Peers, 2010. 
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