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APPENDIX A: Scenario Comparison and Scenario Tables 
 
Appendix A1:  Southern Gateway Study and System Analysis Study 
 
In the mid-2000s, Santa Clara Valley Transportation Authority (VTA) studied travel in the 
northern San Benito County – southern Santa Clara County area with the purpose of 
identifying projects that would make travel through the region more efficient.  To do this, 
VTA developed six conceptual roadway improvement alternatives and published the results 
in the Southern Gateway Transportation and Land Use Study, Final Report (SGS) in August 
2006. 
 
VTA’s alternatives were the basis for the scenarios studied in the System Analysis Study 
(SAS).  However, the SGS alternatives were modified for three main reasons: 
 

1. Interchanges and alignments were relocated to meet Caltrans’ spacing standards,  
2. Roadway capacity (lanes) were reduced when model runs showed there was 

unnecessary, extra capacity, and 
3. New programmed project information was included in the SAS. 

 
Further, the SAS did not study SGS Alternative 3 as explained below.  Finally, the SAS 
included additional improvement scenarios that looked at truck-only lanes as well as a new 
scenario (Scenario 7 that only widens US 101 and SR 152). 
 
In the following, each of the SGS alternatives is compared with the corresponding SAS 
scenario.   
 
Note:  
1. The SGS maps shown below use the term “conventional highway – divided.”  This facility 

type corresponds to Caltrans’ expressway. 
2. The maps shown below are from the August 2006 SGS report. 
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SGS Alternative 1 – SAS Scenario 1 
 

SGS Alternative 1 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAS Scenario 1 
 

Southern Gateway
Transportation and Land Use Study

TAMC
September 24, 2003

Alternative 1: Widen State Route 152, Bloomfield Ave,
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SGS Alternative 1 – SAS Scenario 1 Comparison 
 
SGS Alternative 1 and SAS Scenario 1 both widen (portions of) all the state highways in the study area.  
However, the main differences are: 
 

1. In contrast to SGS Alternative 1’s widening of SR 156 to four lanes, SAS Scenario 1 does not 
widen SR 156 between San Juan/4th Street and SR 152.  Preliminary model runs showed that 
widening this stretch to four lanes would lead to unused capacity when the other highways 
were widened.  With the maximum volume-to-capacity ratio in the PM peak hour peak 
direction at 0.75, two lanes provide adequate service. 

2. There are fewer interchanges in the SAS.  Interchanges on SR 156 were removed where SR 156 
was not widened, and interchanges on SR 25 correspond to the programmed SR 25 widening 
project.  In particular, the SR 25 – Bloomfield Avenue interchange was removed because it did 
not meet interchange spacing standards. 

 
SGS Alternative 1 – SAS Scenario 1 Comparison 

 
Location SGS SAS 

Roadways 
101 
 SR 156 – San Benito/Santa Clara 

County line 
6-lane expressway 6-lane freeway 

 SR 25 – San Benito/Santa Clara 
County line 

6-lane freeway 6-lane freeway 

 
SR 25 – Monterey Rd 8-lane freeway 

8-lane freeway 
(2 HOV) 

152 
 US 101 – SR 156 4-lane expressway 4-lane expressway 
156 
 The Alameda – San Juan/4th St 4-lane expressway 4-lane expressway 
 San Juan/4th St – SR 152 4-lane expressway 2-lane conventional 
25 
 San Felipe/Bolsa “Y” – Bolsa Rd 4-lane expressway 4-lane expressway 
 Bolsa Rd – US 101 4-lane expressway 6-lane expressway 
Interchanges 
25 
 SR 156 None Present 
 Shore Present None 
 Bolsa Present Present 
 Bloomfield Present None 
 US 101 Present Present 
152 
 Bloomfield Present Present 
 SR 156 Present Present 
156 
 San Felipe Present None 
 Shore-Fairview Present None 
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SGS Alternative 2 – SAS Scenario 2 
 

SGS Alternative 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAS Scenario 2 
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SGS Alternative 2 – SAS Scenario 2 Comparison 
 
SGS Alternative 2 and SAS Scenario 2 are fairly similar in their widening of SRs 156 and 25 and US 101.  
The main differences between SGS Alternative 2 and SAS Scenario 2 are: 
 

1. SR 25 between SR 156 and Bolsa Road is a 6-lane expressway in the SGS while it is only a 4-
lane expressway in the SAS.  The SAS corresponds to the programmed project. 

 
2. The SGS includes an interchange at SR 25 and Shore Road, but the SAS does not in accordance 

with the programmed project. 
 
 
 

SGS Alternative 2 – SAS Scenario 2 Comparison 
 

Location SGS SAS 
Roadways 
101 
 SR 156 – San Benito/Santa Clara 

County line 
6-lane expressway 6-lane freeway 

 SR 25 – San Benito/Santa Clara 
County line 

6-lane freeway 6-lane freeway 

 
SR 25 – Monterey Rd 8-lane freeway 

8-lane freeway 
(2 HOV) 

152 
 US 101 – SR 156 2-lane conventional 2-lane conventional 
156 
 The Alameda – SR 152 4-lane expressway 4-lane expressway 
25 
 San Felipe/Bolsa “Y” – SR 156 4-lane expressway 4-lane expressway 
 SR 156 – Bolsa Rd 6-lane expressway 4-lane expressway 
 Bolsa Rd – US 101 6-lane expressway 6-lane expressway 
Interchanges 
25 
 SR 156 Present Present 
 Shore Present None 
 Bolsa Present Present 
 US 101 Present Present 
152 
 SR 156 Present Present 
156 
 San Felipe Present Present 
 Shore-Fairview Present Present 
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SGS Alternative 3 
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TAMC
September 24, 2003
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SGS Alternative 3 Comparison Comments 
 
 
A variation on SGS Alternative 2, SGS Alternative 3 includes a new connection between SR 25 
and SR 156.  The new connection is north of SR 25 and extends SR 156 from about San 
Felipe Road west to SR 25. 
 
The SAS study does not have a separate scenario that corresponds to SGS Alternative 3.  The 
new interchange proposed in SGS Alternative 3 does not meet Caltrans’ interchange spacing 
standards.  Revisions to the alternative that met spacing standards resulted in scenarios that 
resembled closely other scenarios already being considered in the SAS.  Therefore, the SAS 
did not include a separate scenario that matched SGS Alternative 3 exactly. 
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SGS Alternative 4 – SAS Scenario 4 
 

SGS Alternative 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAS Scenario 4 
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September 24, 2003
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SGS Alternative 4 – SAS Scenario 4 Comparison 
 
SGS Alternative 4 and SAS Scenario 4 are similar to each other but have these main 
differences: 
 

1. The new East-West route is a 6-lane freeway in SGS Alternative 4 but is a 4-lane 
freeway in SAS Scenario 4.  The four-lane freeway has a maximum volume-to-
capacity ratio of only 0.35 in the PM peak hour peak direction, thus providing 
adequate capacity for the expected traffic flows. 

 
2. US 101 is an 8-lane freeway north of the new East-West interchange in SGS 

Alternative 4.  However, it is only a 6-lane freeway from the new East-West 
connection to SR 25 in SAS Scenario 4.  The 6-lane freeway is consistent with 
Caltrans’ route concept for this stretch of US 101 as well as the proposed widening 
project for this section of US 101. 

 
3. In SAS Scenario 4, minor modifications were made to SGS Alternative 4 at the new 

East-West route, SR 156, and San Felipe intersections in order to meet Caltrans’ 
spacing standards.  
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SGS Alternative 4 – SAS Scenario 4 Comparison 

 
Location SGS SAS 

Roadways 
101 
 SR 156 – New E-W Route 6-lane expressway 6-lane freeway 
 New E-W Rte – SR 25 8-lane freeway 6-lane freeway 
 

SR 25 – Monterey Rd 8-lane freeway 
8-lane freeway 

(2 HOV) 
152 
 US 101 – SR 156 2-lane conventional 2-lane conventional 
156 
 The Alameda – New E-W Rte 

(SAS: The Alameda – San Felipe) 
2-lane conventional 2-lane conventional 

 New E-W Rte – SR 152 4-lane expressway 4-lane expressway 
25 
 San Felipe/Bolsa “Y” – New E-W Rt 4-lane expressway 4-lane expressway 
 New E-W Rte – US 101 2-lane conventional 2-lane conventional 
New East-West Route 
 US 101 – SR 25 6-lane freeway 4-lane freeway 
 SR 25 – SR 156 4-lane expressway 4-lane freeway 
    
Interchanges 
25 
 US 101 Present Present 
152 
 SR 156 Present Present 
156 
 San Felipe Present Present 
 Fairview-Shore Present Present 
New East-West Route 
 US 101 Present Present 
 SR 25 Present Present 
 SR 156 Present Present 
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SGS Alternative 5 - SAS Scenario 5 
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SGS Alternative 5 - SAS Scenario 5 Comparison 
 
While both SGS Alternative 5 and SAS Scenario 5 meet SR 25 at Shore Road, they differ in 
how they connect with SR 156.  SGS Alternative 5 proposes a new alignment that follows 
Shore Road but then veers north of Shore Road with a connection to SR 156 between Fairview 
Road and SR 152.  However, this connection would not meet Caltrans’ spacing standards.  
Therefore, in keeping with the spirit of SGS Alternative 5, SAS Scenario 5 examined an 
improvement along the existing Shore Road alignment.    
 
Other minor differences between the scenarios include slightly more widening of SR 156 in 
SGS Alternative 5 and an additional interchange at SR 25/SR 156 in SAS Scenario 5. 
 

SGS Alternative 5 – SAS Scenario 5 Comparison 
 

Location SGS SAS 
Roadways 
101 
 SR 156 – San Benito/Santa Clara 

County Line 
6-lane expressway 6-lane freeway 

 San Benito/Santa Clara County 
Line – SR 25 

6-lane freeway 6-lane freeway 

 SR 25 – Monterey Rd 8-lane freeway 8-lane freeway 
152 
 US 101 – SR 156 2-lane conventional 2-lane conventional 
156 
 The Alameda – San Felipe 2-lane conventional 2-lane conventional 
 San Felipe – Fairview-Shore 4-lane expressway 2-lane conventional 
 Fairview-Shore – SR 152 4-lane expressway 4-lane expressway 
25 
 San Felipe/Bolsa “Y” – Shore Rd 4-lane expressway 4-lane expressway 
 Shore Rd – US 101 6-lane expressway 6-lane expressway 
New East-West Route 
 SR 25 – SR 156 4-lane expressway 4-lane expressway 
    
Interchanges 
25 
 SR 156 None Present 
 Bolsa Rd Present Present 
 US 101 Present Present 
152 
 SR 156 Present Present 
156 
 Fairview-Shore Present Present 
New East-West Route 
 SR 25 Present Present 
 SR 156 Present N/A 
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SGS Alternative 6 – SAS Scenario 6 
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Southern Gateway
Transportation and Land Use Study

TAMC
September 24, 2003

Alternative 6: New East-West Route, Option C

TRANSPORTATION FACILITY IMPROVEMENT LEGEND

4 LANE ARTERIAL

4 LANE CONVENTIONAL HIGHWAY- DIVIDED

6 LANE CONVENTIONAL HIGHWAY- DIVIDED

4 LANE FREEWAY

6 LANE FREEWAY

8 LANE FREEWAY

GRADE SEPARATION

INTERCHANGE

“N” EXISTING LANES
“M” PROPOSED LANES

(N+M)

STATE

STATE ROUTE 152
U

S 
10

1

Shore  Road

STATE ROUTE 156

UPRR

(1
+1

)

(1
+1

)

(1+1)

(1+1)

(1+1)(1+1)(2+
1)

(2+
1)

(0+2)(0+2)

(2
+1

)

(2
+1

)

(1
+1

)(1
+1

)

(0+3)

(0+3)

(1+2)

(1+2)

ROUTE 25

New East-West  Route:
Option C

Santa Teresa Blvd

San Juan
Bautista

UPRR

San Felipe  R
oad

Hollister

(2
+2

)

(2
+2

)



System Analaysis Study  – Appendix A  June 2008                                    

                                                                                                               A-15 of 16  

SGS Alternative 6 – SAS Scenario 6 Comparison 
 
SGS Alternative 6 differs from SAS Scenario 6 mainly in the location of the new East-West 
route and in the new facility’s size.   
 

1. SGS Alternative 6 proposes an alignment north of Shore Road connecting with SR 156 
about halfway between Fairview Road and SR 152.  However, this connection would 
not meet Caltrans’ interchange spacing standards.  Therefore, SAS Scenario 6 
connects the new East-West route with SR 156 about two miles south of the SR 152/ 
SR 156 interchange and then extends the new route directly west to meet SR 25.  SAS 
Scenario 6 assumes a system of frontage roads, precluding the need for an 
interchange at San Felipe Road. 

 
2. At four lanes, the new East-West route has adequate capacity, with a maximum 

volume-to-capacity ratio of about 0.25 in the peak direction in the PM peak hour.  
Therefore, SAS Scenario 6 assumes four lanes instead of the six lanes proposed in 
SGS Alternative 6. 
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SGS Alternative 6 – SAS Scenario 6 Comparison 
 

Location SGS SAS 
Roadways 
101 
 SR 156 – San Benito/Santa Clara 

County Line 
6-lane expressway 6-lane freeway 

 San Benito/Santa Clara County 
Line – SR 25 

6-lane freeway 6-lane freeway 

 SR 25 – Monterey Rd 8-lane freeway 8-lane freeway 
152 
 US 101 – SR 156 2-lane conventional 2-lane conventional 
156 
 The Alameda – San Felipe 2-lane conventional 2-lane conventional 
 San Felipe – New E-W Rte 4-lane expressway 2-lane conventional 
 New E-W Rte – SR 152 4-lane expressway 4-lane expressway 
25 
 San Felipe/Bolsa “Y” – New E-W Rt 4-lane expressway 4-lane expressway 
 New E-W Rte – US 101 6-lane expressway 6-lane expressway 
New East-West Route 
 SR 25 – SR 156 6-lane freeway 4-lane freeway 
    
Interchanges 
25 
 SR 156 None Present 
 Shore Present None 
 Bolsa Present Present 
 US 101 Present Present 
152 
 SR 156 Present Present 
156 
 Fairview-Shore Present None 
New East-West Route 
 SR 25 Present Present 
 San Felipe Rd Present None 
 SR 156 Present Present 
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Appendix A2: Scenario Tables 
US 101 NORTH CORRIDOR – SEGMENTS 

(COCHRANE RD TO MONTEREY RD) 
 

US 101 North Corridor - SEGMENTS 
Proposed 

Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek 
Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

1 
US 101 Widening 
Cochrane Rd IC -  
Tennant Ave IC 

 
 
 
 

SCl-101 PM R17.8 
SCl-101 PM R15.1 

1 2.7 8   

Cochrane Rd/US 101 IC 
• Existing IC (PM R17.8) 
Dunne Ave/US 101 IC 
• Existing IC (PM R16.0) 
Tennant Ave/US 101 IC 
• Existing full diamond IC (PM R15.1) 
• Add partial clover-leaf (one loop 

EB to NB) 
• Widen existing bridge 

  
East Main Ave OC 
(PM R16.8) 

2 
US 101 Widening 
Tennant Ave IC – 
Buena Vista Ave IC 

 
 
 

SCl-101 PM R15.1 
SCl-101 PM R9.1 

 

1 6.0 8   

San Martin/US 101 IC 
• Existing IC (PM R12.5) 
Masten Ave/US 101 IC 
• Existing IC (PM R10.3) 
Buena Vista Ave/US 101 IC 
• New full diamond IC (PM R9.1) 
• Existing overcrossing 

 
Llagas Creek 
(PM R10.6) 

Church Ave OC 
(PM R11.1) 
Middle Ave OC  
(PM R13.7) 

3 
US 101 Widening 
Buena Vista Ave IC – 
Monterey Rd 

 
 
 

SCL-101 PM R9.1 
SCl-101 PM R4.9 

1 4.2 8   

Leavesley-152 W/US 101 IC 
• Existing IC (PM R7.5) 
152 E/US 101 IC 
• Existing IC (PM R6.1) 
Monterey Rd/US 101 IC 
• Existing IC (PM R4.9) 

S Gilroy OH  
(PM R5.1) 

Llagas Creek 
(west branch) 

Luchessa Ave OC 
(PM R5.3) 
6th St/Gilman OC 
(PM R6.6) 

4 
Butterfield Blvd Extension 
Tennant Ave – 
Monterey/Watsonville Rd 

 
 
 

2 0.8   4  
Butterfield 
Extension (new 
roadway) 

  



System Analysis Study – Appendix A        June 2008 

        A2 - 2 of 11 

Scenario 1: Widen US 101, State Route 152, Bloomfield Ave, State Route 25, and State Route 156 (Gap only) 
 

Scenario 1 - SEGMENTS 
Proposed 

Transporta- 
tion Facility Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direc- 
tion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations 
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

1 
US 101 Widening 
Monterey Rd – 
SR 25 IC 

 
SCl-101 PM R4.9 
SCl-101 PM 3.2 

2 1.7 8    
 
 

Carnadero Creek  
(PM 4.2) 

 

2 
 

US 101 Widening 
SR 25 IC –  
SR 156 IC 

 
SCl-101 PM 3.2 
SBt-101 PM 3.0 

1 7.4 6   

Betabel-Lomerias/US 101 IC 
• Existing IC (PM 6.5) 
SR 129/US 101 IC 
• Existing IC (PM R4.9) 
SR 156/US 101 IC 
• Existing IC (PM 3.0) 

Sargent OH  
(Tar Creek)  
(SCl-101 PM R0.8) 

Tar Creek 
(Sargent OH)  
(SCl PM R0.8) 
Pajaro River 
(SBtPM 0.0/7.5) 
San Benito River 
(SBt PM 5.2) 
San Juan Creek 
(SBt PM 4.9) 

Anzar Rd 
(SBt PM R4.3) 

3 
SR 156 Widening 
The Alameda – 
San Juan Rd/4th Street 

 
SBt-156 PM 3.0 
SBt-156 PM R8.0 

1 5.0  4    
San Juan Creek 
(PM 3.6) 

 

4 
SR 25 Widening 
US 101/25 IC – 
Bolsa Rd/25 IC 

 
SCl-25 PM 2.6 
SCl-25 PM 0.6 

2 2.0  6  

US 101/SR 25/Santa Teresa 
• New diamond, cloverleaf IC 
Bolsa Rd/25 IC 

• New diamond IC 

East of 101/25 
(SCl PM 2.1) 

Carnadero Creek 
(SCl PM 1.5) 
 

 

5 
SR 25 Widening 
Bolsa Rd/25 IC – 
SR 156/25 IC 

 
SCl-25 PM 0.6 
SBt-25 PM 54.1 

1 6.6  4  SR 156/SR 25 IC 
• New diamond IC 

East of Pajaro River 
(SBt PM R59.9) 

Pajaro River 
(SBt PM 60.1) 
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Scenario 1 - SEGMENTS 

Proposed 
Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
Ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direc- 
tion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

6 
SR 25 Widening 
SR 156/25 IC – 
San Felipe Rd 

 
SBt-25 PM 54.1 
SBt-25 PM 51.5 

1 2.6  4      

7  
Santa Teresa Blvd 
Extension 

 2 0.8  4      

8 

Bloomfield Ave & Bolsa Rd 
Widening 
SR 152/Bloomfield IC – 
Bloomfield/Bolsa IS – 
Bolsa Rd/SR 25 IC 

 
 

SCl-152 PM 14.9 
- 

SCl-25 PM 0.6 

1 4.0   4  
On Bloomfield Ave 
0.4 mile NE of SR 
25 

Llagas Creek 
(1.4 miles SW of 
SR 152) 
Uvas Creek 
(0.4 Mile NE of SR 
25) 

 

9 
SR 152 Widening 
Near US 101 –  
Bloomfield Ave IC 

 
SCl-152 PM 10.3 
SCl-152 PM 14.9 

1 4.6  4  Bloomfield Ave IC/SR 152 IC 
� New trumpet IC 

 

Miller Slough 
(PM 10.8) 
Llagas Creek 
(PM 11.2) 
Old Llagas Creek 
(PM 11.3) 
Dexter Creek 
(PM 12.3) 
Jones Creek 
(PM 12.6) 
San Ysidro Creek 
(PM 13.8) 

 

10 
SR 152 Widening 
Bloomfield Ave IC – 
SR 156 IC 

 
SCl-152 PM 14.9 

SCl-152 PM R22.0 
1 7.1  4  

SR 152/SR 152 IC 
• Modify for 4 lanes 
� No new structures 

 
 

Ortega Creek  
(PM R19.3) 
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Scenario 2: Widen US 101, State Route 25, & State Route 156 
 

Scenario 2 - SEGMENTS 
Proposed 

Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

1 
US 101 Widening 
Monterey Rd – 
SR 25 IC 

 
SCl-101 PM R4.9 

SCl-101 PM 3.2 
2 1.7 8    

 
 

Carnadero Creek  
(PM 4.2) 

 

2 
US 101 Widening 
SR 25 IC –  
SR 156 IC 

 
SCl-101 PM 3.2 

SBt-101 PM 3.0 
1 7.4 6   

Betabel-Lomerias/US 101 IC 
• Existing IC (PM 6.5) 
SR 129/US 101 IC 
• Existing IC (PM R4.9) 
SR 156/US 101 IC 
• Existing IC (PM 3.0) 

Sargent OH  
(Tar Creek)  
(SCl-101 PM R0.8) 

Tar Creek 
(Sargent OH)  
(SCl PM R0.8) 
Pajaro River 
(PM 0.0/7.5) 
San Benito River 
(SBt PM 5.2) 
San Juan Creek 
(SBt PM 4.9) 

Anzar Rd 
(SBt PM R4.3) 

3 
SR 156 Widening 
The Alameda – 
SR 25 

 
SBt-156 PM 3.0 

SBt-156 PM R11.4 1 8.4  4   
Hudner OH 
(PM R10.5) 

San Juan Creek 
(PM 3.6) 
San Benito River 
(PM R8.5) 

 

4 
SR 156 Widening 
SR 25 – 
SR 152/156 IC 

 
SBt-156 PM R11.4 
SCl-156 PM R0.6 

1 6.4  4  

San Felipe Rd/156 IC 
• New diamond IC SBt R13.2 
Fairview-Shore Rd/156 IC 
• New diamond IC SBt R16.5 
SR 152/SR 156 IC SCl 0.6 
• Modify for 4 lanes 
• No new structures 

 

Santa Ana Creek 
(SBt PM R13.4) 
Arroyos Dos 
Picachos 
(Tequisquito 
Slough) 
(SBt PM R15.4) 
Pacheco Creek 
(SBt PM R17.3) 

Zanger Eqpt UC 
(SBt PM R17.7) 



System Analysis Study – Appendix A        June 2008 

        A2 - 5 of 11 

 
Scenario 2 - SEGMENTS 

Proposed 
Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

5 
SR 25 Widening 
US 101/25 IC – 
Bolsa Rd/25 IC 

 
SCl-25 PM 2.6 
SCl-25 PM 0.6 

2 2.0  6  

US 101/SR 25/Santa Teresa 
• New diamond, cloverleaf IC 
Bolsa Rd/25 IC 

• New diamond IC 
 

East of 101/25 
(SCl PM 2.1) 
East of Pajaro River 
(SBt PM R59.9) 

Carnadero Creek 
(SCl PM 1.5) 
Pajaro River 
(SBt PM 60.1) 

 

6 
SR 25 Widening 
Bolsa Rd/25 IC – 
San Felipe Rd 

 
SCl-25 PM 0.6 
SBt-25 PM 51.5 

1 9.2  4  SR 156/SR 25 IC 
New diamond IC 

   

7 
Santa Teresa Blvd 
Extension 

 
2 0.8  4      
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Scenario 4: New East-West Route with New US 101 Connection South of State Route 25 
 

Scenario 4 - SEGMENTS 
Proposed 

Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

1 

US 101 Widening 
Monterey Rd – 
New E-W Route IC north of 
existing Betabel IC 

SCl-101 PM R4.9 
SBt-101 PM R7.6 1 4.6 6   

US 101/SR 25/Santa Teresa 
• Existing IC 
• Modify to incl. Santa Teresa 

Sargent OH 
(Tar Creek) 
(SCl PM R0.8) 

Carnadero Creek 
(SCl PM 4.2) 
Tar Creek 
(Sargent OH) 
(SCl PM R0.8) 
Pajaro River 
(PM 0.0/7.5) 

 

2 

US 101 Widening 
New E-W Route IC north of 
existing Betabel IC – 
SR 156 IC 

 
 

SBt-101 PM R7.6 
SBt-101 PM 3.0 

1 4.5 6   

SR 129/US 101 IC 
• Existing IC 
SR 156/US 101 IC 
• Existing IC 

 

San Benito River 
(PM 5.2) 
San Juan Creek 
(PM 4.9) 

Anzar Rd 
(PM R4.3) 

3a 

New East-West Route 
New US 101 IC (New E-W 
Route IC north of existing 
Betabel IC) - 
SR 25 

 
 
 

SBt-101 PM R7.6 
SBt-25 PM 56.1 

2 5.5 4    

US 101/New E-W Route IC 
• New trumpet IC 
SR 25/New E-W Route IC 
• New diamond IC  

West of SR 25 IC  
(new) 

Pajaro River  
(new) 

 

3b 
Betabel IC 
Close down 101 ramps 

          

4 
New East-West Route 
SR 25 - 
San Felipe Rd 

 
SBt-25 PM 56.1 
New PM (on San 
Felipe 0.9 miles 

north of San 
Felipe/SR 156 IS) 

2 2.5 4   San Felipe/New E-W Route 
• New Diamond IC 

 
Santa Ana Creek 
(new) 
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Scenario 4 - SEGMENTS 

Proposed 
Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direc- 
tion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

5 
New East –West Route 
San Felipe Rd - 
SR 156 

PM on New E-W Rt 
at San Felipe Rd 

SBt-156 PM R15.7 
2  0.9  4       

6 

 
SR 156 Widening 
New E-W Rt connection - 
SR 152 IC 
 

SBt-156 PM R15.7 
SCl-156 PM R0.6 1 3.3  4  

Fairview-Shore/SR 156 IC 
• New Diamond IC 
SR 152/SR 156 IC  
• Modify for 4 Lanes 
• No new structures 

 
Pacheco Creek 
(SBt PM R 17.3) 

Zanger Eqpt UC 
SBt PM R 17.7) 

7 
SR 156 Relinquishment 
PM R13.2- R15.7 and  
Cul-de-sac (R15.7) 

SBt-156 PM R13.2 
SBt-156 PM R15.7  1.3        

8 
San Felipe Road 
Improvement 
(extension) 

SR 156 (PM R13.2) 
to New East-West 

Route 
1 0.9   4     

9 
SR 25 Widening 
New E-W Route IC – 
San Felipe Rd 

 
SBt-25 PM 51.5 
SBt-25 PM 56.1 

 

1 4.6  4      

10 
Santa Teresa Blvd 
Extension 

 2 0.8  4      
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Scenario 5: New East-West Route along Shore Road 
 

Scenario 5 - SEGMENTS 
Proposed 

Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

1 
US 101 Widening 
Monterey Rd – 
SR 25 IC 

 
SCl-101 PM R4.9 
SCl-101 PM 3.2 

2 1.7 8    
 
 

Carnadero Creek  
(PM 4.2) 

 

2 
US 101 Widening 
SR 25 IC –  
SR 156 IC 

 
SCl-101 PM 3.2 
SBt-101 PM 3.0 

1 7.4 6   

Betabel-Lomerias/US 101 IC 
• Existing IC (PM 6.5) 
SR 129/US 101 IC 
• Existing IC (PM R4.9) 
SR 156/US 101 IC 
• Existing IC (PM 3.0) 

Sargent OH  
(Tar Creek)  
(SCl-101 PM R0.8) 

Tar Creek 
(Sargent OH)  
(SCl PM R0.8) 
Pajaro River 
(PM 0.0/7.5) 
San Benito River 
(SBt PM 5.2) 
San Juan Creek 
(SBt PM 4.9) 

Anzar Rd 
(SBt PM R4.3) 

3 
SR 156 Widening 
Fairview IC – 
SR 152/156 IC 

 
 

SBt-156 PM R16.5 
SCl-156 PM R0.6 

1 2.5  4  
SR 152/SR 156 IC 
• Modify for 4 lanes 
• No new structures 

 
 
Pacheco Creek 
(SBt PM R17.3) 

Zanger Eqpt UC 
(SBt PM R17.7) 

4 
SR 25 Widening 
US 101/25 IC – 
Shore Rd IC 

 
SCl-25 PM 2.6 
SBt-25 PM 57.8 

2 4.9  6  

US 101/SR 25/Santa Teresa 
• New diamond, cloverleaf IC 
Bolsa Rd/25 IC 

• New diamond IC 

East of 101/25 
(SCl PM 2.1) 
East of Pajaro River 
(SBt PM R59.9) 

Carnadero Creek 
(SCl PM 1.5) 
Pajaro River 
(SBt PM 60.1) 

 

5 
SR 25 Widening 
Shore Rd IC – 
SR 156 IC 

 
SBt-25 PM 57.8 
SBt-25 PM 54.1 

1 3.7  4  SR 156/SR 25 IC 
• New diamond IC 
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Scenario 5 - SEGMENTS 

Proposed 
Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

6 
SR 25 Widening 
SR 156 IC – 
San Felipe Rd 

 
SBt-156 PM 54.1 
SBt-156 PM 51.5 

1 2.6  4      

7 

New East-West Route 
(Shore Rd Widening) 
SR 25 – 
SR 156 

 
 

SBt-25 PM 57.8 
SBt-156 PM R16.5 

1 5.2  4  

Shore Rd/SR 25 IC 
• New diamond IC 
Fairview-Shore/SR 156 IC 
• New diamond IC 

   

7a 

New Frontage Road North 
of Shore Road-close off 
Lake Rd and Lovers Lane; 
build new road connecting 
Frazier Lake, Lake Rd, 
Lovers Ln, and San Felipe 
Rd-Dunne Ln. 

 1 3.3   2     

7b 

New Frontage Road South 
of Shore Road- close off 
Frye Ln; build new road 
connecting Frazier Lake, 
Frye Ln, and San Felipe Rd. 

 1 2.6   2     

8 
Santa Teresa Blvd 
Extension 

 2 0.8  4      
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Scenario 6: New East-West Route North of State Route 25 
 

Scenario 6 - SEGMENTS 
Proposed 

Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
pr

es
sw

ay
 

(D
iv

id
ed

) 

Ar
te

ria
l 

Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

1 
US 101 Widening 
Monterey Rd – 
SR 25 IC 

 
SCl-101 PM R4.9 
SCl-101 PM 3.2 

2 1.7 8    
 
 

Carnadero Creek  
(PM 4.2) 

 

2 
US 101 Widening 
SR 25 IC –  
SR 156 IC 

 
SCl-101 PM 3.2 
SBt-101 PM 3.0 

1 7.4 6   

Betabel-Lomerias/US 101 IC 
• Existing IC (PM 6.5) 
SR 129/US 101 IC 
• Existing IC (PM R4.9) 
SR 156/US 101 IC 
• Existing IC (PM 3.0) 

Sargent OH  
(Tar Creek)  
(SCl-101 PM R0.8) 

Tar Creek 
(Sargent OH)  
(SCl PM R0.8) 
Pajaro River 
(PM 0.0/7.5) 
San Benito River 
(SBt PM 5.2) 
San Juan Creek 
(SBt PM 4.9) 

Anzar Rd 
(SBt PM R4.3) 

3 
SR 156 Widening 
New E-W Route IC – 
SR 152/156 IC 

 
 

SBt-156 PM R17.0 
SCl-156 PM R0.6 

1 2.0  4  
SR 152/SR 156 IC 
• Modify for 4 lanes 
• No new structures 

 
 
Pacheco Creek 
(SBt PM R17.3) 

Zanger Eqpt UC 
(SBt PM R17.7) 

4 
SR 25 Widening 
US 101/25 IC – 
New E-W Route IC 

 
SCl-25 PM 2.6 
SBt-25 PM 58.9 2 3.8  6  

US 101/SR 25/Santa Teresa 
• New diamond, cloverleaf IC 
Bolsa Rd/25 IC 

• New diamond IC 

East of 101/25 
(SCl PM 2.1) 
East of Pajaro River 
(SBt PM R59.9) 

Carnadero Creek 
(SCl PM 1.5) 
Pajaro River 
(SBt PM 60.1) 

 

5 
SR 25 Widening 
New E-W Route IC – 
SR 156 IC 

 
SBt-25 PM 58.9 
SBt-25 PM 54.1 

1 4.8  4  SR 156/SR 25 IC 
• New diamond IC 

   

6 
SR 25 Widening 
SR 156 IC – 
San Felipe Rd 

 
SBt-156 PM 54.1 
SBt-156 PM 51.5 

1 2.6  4      
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Scenario 6 - SEGMENTS 

Proposed 
Transporta- 
tion Facility 

Grade Separations 

Fr
ee

w
ay

 

Ex
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ay
 

(D
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id
ed
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Ar
te
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Seg 
ment 
No. 

Segment Description 
(Location) 

(IC = Interchange) 
Post Mile 

(PM) 

New 
Lanes 
(Each 
Direct 
ion) 

Seg- 
ment 

Length 
(Miles) Total Lanes 

Interchange (IC) Locations  
& Descriptions 

Railroad 
Crossing 
Locations 

Creek Crossing 
Locations 

Roadway 
Over/undercross

ing Locations 

7 
New East-West Route 
SR 25 – 
SR 156 

 
SBt-25 PM 58.9 

SBt-156 PM R17.0 
3 6.0 4   

New E-W Route/SR 25 IC 
• New diamond IC 
New E-W Route/SR 156 IC 
• New diamond IC 

 Santa Ana Creek 

Frazier Lake Road 
(new) 
San Felipe Road 
(new) 

8a 

New Frontage Roads – 
north side 
Frazier Lake - 
East of San Felipe 

 1 3.5   2   Santa Ana Creek  

8b 

New Frontage Roads – 
south side utilizing Shore 
Cul-de-sac Shore at 25 
Realign-build new road 
between Frazier Lake and 
San Felipe 

 1 3.6   2     

9 

Frazier Lake 
Extend Frazier Lake 1 mile 
southeast past Shore, then 
0.7 mile southwest to new 
25 frontage road 

 1 1.7   2     

10 
Santa Teresa Blvd 
Extension 

 2 0.8  4      
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APPENDIX B: COST ESTIMATES 
 

Project Cost Estimates 
 
Caltrans contracted with Kimley-Horn & Associates, Inc., in 2006/2007 to estimate 
costs for each of the main scenarios of the System Analysis Study (SAS).  The costs were 
to be planning level estimates in 2006 dollars and would be used in the SAS’ benefit-
cost analysis to evaluate the relative advantages/disadvantages of each of the scenarios. 
 
After conducting a field review with Caltans District 5 staff (D5 staff), Kimley-Horn & 
Associates, Inc. (K-H) identified major cost items and proposed the following 
methodology for cost estimation: 
 

1. For State Routes (SR) 25 and 156, any scenario improvements would be based 
on Caltrans’ estimates for its programmed projects. 

2. Recent information from other major projects in the area such as the SR 25 
Hollister Bypass would be incorporated into the cost estimates. 

3. Costs and percentages used in the estimation process would otherwise be 
consistent with the most recent Caltrans guidelines. 

4. Scenario costs would take into account roadway items, structure items, right of 
way items, contingency costs, and engineering, construction management, and 
administration costs. 

 
Roadway items included costs for earthwork, pavement structural section, drainage, 
specialty items, traffic items, minor items, roadway mobilization items, and roadway 
additions.  Structure items included bridge widening, new bridge, and bridge railing as 
well as railroad-related items.  Right of Way items included acquisition, utility 
relocation, and clearance/demolition.   
 
A list of scenario components (about 60 sub-projects in all) was developed from 
Scenarios 1, 2, 4, 4A, 5, and 6, and K-H provided cost estimates for most sub-projects.  
Providing component cost estimates allows D5 staff to vary the scenarios and develop 
variation cost estimates that are consistent with the main scenario costs.  K-H provided 
cost information electronically and in a hard copy report.  Details can be obtained by 
contacting D5 staff. 
 
D5 staff augmented and amended the sub-project list in the following ways.  For the US 
101 North Corridor component of each scenario, Caltrans D5 staff escalated the Santa 
Clara Valley Transportation Authority’s August 2006 Southern Gateway Transportation 
and Land Use Study, Final Report cost estimate to 2006 dollars.  In addition, the new 
East-West Route in Scenario 6 was estimated based on average lane-mile costs for 
Scenario 4’s new East-West Route, excluding interchanges.  Finally, D5 staff re-
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estimated sub-project costs for State Route 25 based on recent, actual project cost 
estimates from the Caltrans SR 25 project team that were obtained after K-H completed 
its estimates. 
 
Scenario costs are summarized below. 
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SUMMARY ESTIMATE OF PROBABLE COSTS - SCENARIO 1 
PLANNING LEVEL – INCLUDES CONSTRUCTION AND SUPPORT 

     
ID 
No Description 

Length 
(miles) Lanes 

Est. of 
Cost M$ 

1 Widen US 101 to 8 lanes between 
Monterey Rd & SR 25 1.7 8 45.9 

2 Widen US 101 to 6 lanes between SR 
25 & SR 156 7.4 6 139.2 

3A Widen SR 156 to 4 lanes between The 
Alameda & San Juan Rd/4th St 5.0 4 88.3 

7 Modify SR 152/156 IC to 4 lanes na na 7.0 

8 Widen SR 25 to 6 lanes between US 
101 and Bolsa Rd 2.0 6 110.7 

9 Construct new diamond, cloverleaf IC 
at US 101/SR25/Santa Teresa na na 70.0 

10 Construct new diamond IC at Bolsa 
Rd/SR 25 na na 35.0 

11 Widen SR 25 to 4 lanes between Bolsa 
Rd and SR 156 6.6 4 196.0 

12 Construct new diamond IC at SR 
156/SR 25 na na 35.0 

13 Widen SR 25 to 4 lanes between SR 
156 and San Felipe Rd 2.6 4 74.4 

14 Extend Santa Teresa Blvd 0.8 4 13.2 

15 Widen Bloomfield Ave & Bolsa Rd to 4 
lanes between SR 152 and SR 25 4.0 4 52.3 

16 Widen SR 152 to 4 lanes between US 
101 and Bloomfield Ave 4.6 4 81.6 

17 Construct new partial diamond IC at 
Bloomfield Ave/SR 152 na na 35.0 

18 Widen SR 152 to 4 lanes between 
Bloomfield Ave and SR 156 IC 7.1 4 114.7 

     

 Sub-total   $1,097.0 

     

 Widen US 101 to 8 lanes (incl HOV) 
between Monterey Rd & Cochrane Rd 13.7 8 285.2 

     

 Total   $1,382.2 
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SUMMARY ESTIMATE OF PROBABLE COSTS - SCENARIO 2 
PLANNING LEVEL - INCLUDES CONSTRUCTION AND SUPPORT 

     
ID 
No Description 

Length 
(miles) Lanes 

Est. of 
Cost M$ 

1 Widen US 101 to 8 lanes between 
Monterey Rd & SR 25 1.7 8 45.9 

2 Widen US 101 to 6 lanes between SR 
25 & SR 156 7.4 6 139.2 

3 Widen SR 156 to 4 lanes between The 
Alameda and SR 25 8.4 4 148.4 

4 Widen SR 156 to 4 lanes between SR 
25 and SR 152 6.4 4 110.3 

5 Construct new diamond IC at SR 156 
and San Felipe Rd na na 25.0 

6 Construct new diamond IC at SR 156 
and Fairview-Shore Rd na na 25.0 

7 Modify SR 152/156 IC to 4 lanes na na 7.0 

8 Widen SR 25 to 6 lanes between US 
101 and Bolsa Rd 2.0 6 110.7 

9 Construct new diamond, cloverleaf IC 
at US 101/SR25/Santa Teresa na na 70.0 

10 Construct new diamond IC at Bolsa 
Rd/SR 25 na na 35.0 

11 Widen SR 25 to 4 lanes between Bolsa 
Rd and SR 156 6.6 4 196.0 

12 Construct new diamond IC at SR 
156/SR 25 na na 35.0 

13 Widen SR 25 to 4 lanes between SR 
156 and San Felipe Rd 2.6 4 74.4 

14 Extend Santa Teresa Blvd 0.8 4 13.2 

     

 Sub-total   $1,035.1 

     

 Widen US 101 to 8 lanes (incl HOV) 
between Monterey Rd & Cochrane Rd 13.7 8 285.2 

     

 Total   $1,320.3 
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SUMMARY ESTIMATE OF PROBABLE COSTS - SCENARIO 4 
PLANNING LEVEL - INCLUDES CONSTRUCTION AND SUPPORT 

     
ID 
No Description 

Length 
(miles) Lanes 

Est. of 
Cost M$ 

6 Construct new diamond IC at SR 156 
and Fairview-Shore Rd na na 25.0 

7 Modify SR 152/156 IC to 4 lanes na na 7.0 

14 Extend Santa Teresa Blvd 0.8 4 13.2 

22A Widen US 101 to 6 lanes between 
Monterey Rd and new E-W Route 4.6 6 58.2 

23 Modify US 101 and Santa Teresa IC na na 15.0 

24 Widen US 101 to 6 lanes between 
new E-W Route and SR 156 4.5 6 81.0 

25 Construct new 4 lane E-W Route 
between US 101 and SR 25 5.5 4 170.2 

26 Construct new trumpet IC at US 101 
and new E-W Route na na 60.0 

27 Construct new diamond IC at SR 25 
and new E-W Route na na 60.0 

28 Demolish US 101 ramps at Betabel na na 0.5 

29 Construct new 4 lane E-W Route 
between SR 25 and San Felipe Rd 2.5 4 79.1 

30 Construct new diamond IC at new E-
W Route and San Felipe Rd na na 35.0 

31 Construct new 4 lane E-W Route from 
San Felipe Rd to SR 156 0.9 4 27.5 

32 Widen SR 156 to 4 lanes between 
new E-W Route and SR 152 3.3 4 56.8 

33 Relinquish SR 156 (PM 13.2 - PM 
R15.7) and construct new cul-de-sac na na 0.5 

34 Widen San Felipe Rd to 4 lanes 
between new E-W Route and SR 156 0.9 4 11.1 

35 Widen SR 25 to 4 lanes between new 
E-W Route and San Felipe Rd 4.6 4 131.6 

     

 Sub-total   $831.7 

     

 Widen US 101 to 8 lanes (incl HOV) 
between Monterey Rd & Cochrane Rd 13.7 8 285.2 

     

 Total   $1,116.9 
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SUMMARY ESTIMATE OF PROBABLE COSTS - SCENARIO 5 
PLANNING LEVEL - INCLUDES CONSTRUCTION AND SUPPORT 

     
ID 
No Description 

Length 
(miles) Lanes 

Est. of 
Cost M$ 

1 Widen US 101 to 8 lanes between 
Monterey Rd & SR 25 1.7 8 45.9 

2 Widen US 101 to 6 lanes between SR 
25 & SR 156 7.4 6 139.2 

6 Construct new diamond IC at SR 156 
and Fairview-Shore Rd na na 25.0 

7 Modify SR 152/156 IC to 4 lanes na na 7.0 

9 Construct new diamond, cloverleaf IC 
at US 101/SR25/Santa Teresa na na 70.0 

10 Construct new diamond IC at Bolsa 
Rd/SR 25 na na 35.0 

12 Construct new diamond IC at SR 
156/SR 25 na na 35.0 

13 Widen SR 25 to 4 lanes between SR 
156 and San Felipe Rd 2.6 4 74.4 

14 Extend Santa Teresa Blvd 0.8 4 13.2 

21 Construct new diamond IC at SR 25 
and Shore Rd na na 35.0 

45 Widen SR 156 to 4 lanes between 
Fairview Rd and SR 152 2.5 4 43.9 

46 Widen SR 25 to 6 lanes between US 
101 and Shore Rd 4.9 6 224.8 

47 Widen SR 25 to 4 lanes between 
Shore Rd and SR 156 3.7 4 105.9 

48 Widen Shore Rd to 4 lanes between 
SR 25 and SR 156 5.2 4 82.7 

49 Construct new 2 lane frontage rd n/of 
Shore Rd between SR 25 & SR 156  2.6 2 19.3 

50 Construct new 2 lane frontage rd s/of 
Shore Rd between SR 25 & SR 156  2 2 15.2 

     

 Sub-total   $971.5 

     

 Widen US 101 to 8 lanes (incl HOV) 
between Monterey Rd & Cochrane Rd 13.7 8 285.2 

     

 Total   $1,256.7 
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SUMMARY ESTIMATE OF PROBABLE COSTS - SCENARIO 6 
PLANNING LEVEL - INCLUDES CONSTRUCTION AND SUPPORT 

     
ID 
No Description 

Length 
(miles) Lanes 

Est. of 
Cost M$ 

1 Widen US 101 to 8 lanes between 
Monterey Rd & SR 25 1.7 8 45.9 

2 Widen US 101 to 6 lanes between SR 
25 & SR 156 7.4 6 139.2 

7 Modify SR 152/156 IC to 4 lanes na na 7.0 

9 Construct new diamond, cloverleaf IC at 
US 101/SR25/Santa Teresa na na 70.0 

10 Construct new diamond IC at Bolsa 
Rd/SR 25 na na 35.0 

12 Construct new diamond IC at SR 
156/SR 25 na na 35.0 

13 Widen SR 25 to 4 lanes between SR 
156 and San Felipe Rd 2.6 4 74.4 

14 Extend Santa Teresa Blvd 0.8 4 13.2 

51 Widen SR 156 to 4 lanes between new 
E-W Route and SR 152 2.0 4 35.9 

52 Widen SR 25 to 6 lanes between US 
101 and new E-W Route 3.8 6 184.2 

53 Widen SR 25 to 4 lanes between new 
E-W Route and SR 156 4.8 4 137.3 

54 Construct new 2 lane frontage rd n/of 
new E-W Route 3.5 2 21.6 

55 Construct new frontage rd s/of new E-W 
Route 3.6 2 21.0 

56 Extend Frazier Lake Rd 1 mile se/of 
Shore Rd, then 0.7 mile sw to SR 25 1.7 2 10.1 

57 Construct new 4 lane E-W Route 
between SR 25 and SR 156 6 4 185.7 

58 Construct new diamond IC at SR 25 and 
new E-W Route na na 60.0 

59 Construct new diamond IC at SR 156 
and new E-W Route na na 60.0 

     
 Sub-total   $1,135.5 
     

 Widen US 101 to 8 lanes (incl HOV) 
between Monterey Rd & Cochrane Rd 13.7 8 285.2 

     
 Total   $1,420.7 
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Operating and Maintenance Costs 
 
Improvements to a facility will change its operating and maintenance costs, and this 
effect should be captured in a benefit-cost analysis.  Therefore, Caltrans District 5 staff 
(D5 staff) estimated the operating and maintenance (O&M) costs for the System Analysis 
Study (SAS) No Build Scenario as well as Scenarios 1, 2, 4, 5, and 6.  The estimation 
process is described below. 
 
Based on historic data from 2004-2006, D5 staff calculated the average annual cost per 
lane mile for US 101, SR 156, and SR 25 in the SAS study area.  D5 staff also calculated 
the average preventive maintenance cost per lane mile and per bridge for a ten-year 
cycle typical for this type of maintenance activity.  These average costs are shown in the 
table below. 
 

Average O&M Costs 
 

Location Facility Type Type of Cost Cost 
Ongoing Operating & Maintenance 
US 101 Freeway Average annual cost per lane mile $2,000 
SR 25 2-lane conventional Average annual cost per lane mile $3,000 
SR 156 2-lane conventional Average annual cost per lane mile $5,000 
    
Preventive Maintenance 
 Roadway 10-year cost per lane mile $200,000 
 Bridge 10-year cost per bridge $50,000 
 
 
These costs were then used to calculate O&M costs for the SAS scenarios using the 
following guidelines. 
 
Facility Type Type of Cost Cost 
Ongoing Operating & Maintenance 
Freeway or expressway Average annual cost per lane mile $2,000 
2-lane conventional except SR 156 Average annual cost per lane mile $3,000 
SR 156 2-lane conventional Average annual cost per lane mile $5,000 
Preventive Maintenance   
Roadway 10-year cost per lane mile $200,000 
Bridge 10-year cost per bridge $50,000 
 
 
Rehabilitation costs were assumed to be zero in the analysis period.  This corresponds 
to Caltrans District 5 experience. 
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Combining the above with the scenario facility characteristics yields the following O&M 
costs for the SAS scenarios.  In the SAS benefit-cost analysis, improvement scenarios are 
compared relative to the No Build scenario, so the incremental O&M costs relative to the 
No Build O&M costs are also reported in the table below. 
 
 

2030 O&M Costs for SAS Benefit-Cost Analysis 
 

Scenario 
Annual Average O&M Costs 

(rounded) 
Incremental Annual Average 

O&M Costs 
No Build Scenario $4,995,000  
Scenario 1 $7,461,000 $2,466,000 
Scenario 2 $5,858,000 $2,179,000 
Scenario 4 $7,090,000 $2,095,000 
Scenario 5 $7,609,000 $2,614,000 
Scenario 6 $7,310,000 $2,315,000 
 
 
The calculation spreadsheet used for the O&M costs reported above is available upon 
request from D5 staff. 
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APPENDIX C: BENEFIT-COST ANALYSIS 
 
Caltrans District 5 in association with a technical advisory committee developed the 
System Analysis Study of Routes 101, 152, and 156 (SAS).  These focus routes form 
what is commonly known as the Southern Gateway Corridor, which provides major east-
west service for the interregional movement of goods and people.  These routes connect 
the Central Valley, I-5, and State Route (SR ) 99 to Monterey, Santa Cruz, and Santa Clara 
Counties.  The routes already operate at capacity during a portion of the day, and traffic 
is expected to increase due to continued growth in population, jobs, and housing in the 
study area. 
 
To investigate how to move traffic more efficiently through the region, the SAS 
developed and analyzed five improvement scenarios.  For each scenario, the SAS 
examined traffic congestion in the year 2030 using a modified April 2004 version of the 
Association of Monterey Bay Area Government (AMBAG)’s regional travel demand 
model.1  The SAS also developed costs for implementing each scenario.  Congestion and 
cost results are discussed and shown in the main text and in Appendix B. 
 
Each scenario had its advantages and disadvantages.  In order to compare the scenarios, 
the SAS included a benefit-cost analysis.  A benefit-cost analysis provides a systematic, 
economic evaluation of the relative advantages (benefits) and disadvantages (costs) of a 
set of investment alternatives.2  The benefits considered in the SAS were user benefits 
and included mobility benefits (e.g., reduced travel time), vehicle operating benefits, and 
safety benefits.  Costs included capital, right-of-way, and support expenditures and 
operating and maintenance costs.  The benefit-cost (B/C) analysis accounted for the 
various trade-offs of these benefits and costs within an alternative, e.g., improved travel 
time and safety but increased vehicle operating costs due to longer distances, as well as 
the trade-offs across alternatives (e.g., improved overall travel times but higher capital 
costs). 
 
The SAS B/C analysis assumed that full funding would be available and that any scenario 
could begin construction in 2010 and be open by 2013.  The AMBAG regional travel 
demand model future year is 2030, and the results were extrapolated to 2035 for the 
benefit-cost analysis.  Improvement scenarios were compared with the No Build scenario 
to obtain the incremental benefits and costs and to obtain the benefit-cost ratio and net 

                                               
1 AMBAG makes no warranty, express or implied, on the results or opinions derived from these 
data for any PROJECT study not conducted by AMBAG. 
2 From the Minnesota Department of Transportation, Office of Investment Management 
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present value.  The difference in cost between the most expensive and a considered 
scenario was assumed to earn the normal rate of return (discount rate). 
 
To conduct the B/C analysis, Caltrans District 5 (D5) staff contracted with System 
Metrics Group, Inc., and Bernardin, Lochmueller & Associates, Inc., to assist with the 
analysis and to provide B/C analysis tools.  System Metrics Group, Inc., was instrumental 
in developing Caltrans Headquarters’ B/C tool, Cal-B/C, and Bernardin, Lochmueller & 
Associates, Inc., developed the NET_BC tool used in the SAS B/C analysis. 
 
This appendix is comprised of three sections that describe the B/C analysis tools and 
methods and assumptions used in the SAS: 
 

1. Selection of the benefit-cost model 
2. Description of B/C analysis and use of the NET_BC tool 
3. Comparison of NET_BC with Cal-B/C. 
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C1: Selection of Benefit-Cost Model 
 
There are a number of computerized benefit-cost models that were available for use in 
the SAS.  Based on an analysis by System Metrics Group, Inc., the Bernardin, Lochmueller 
& Associates, Inc., tool NET_BC was chosen for the SAS.  This tool could be easily 
interfaced with the AMBAG regional travel demand model and could thereby capture the 
interaction effects from the intricate roadway network in the study area.  NET_BC also 
had sophisticated mechanisms for capturing travel time savings, multiple components 
of vehicle operating costs, and safety benefits.  These are described in the next section. 
 
The details of the model comparison and selection are described in the memo attached 
below. 
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System Metrics Group, Inc. 

244 California Street, Suite 607 
San Francisco, California  94111 

Phone: (415) 395-7000  Fax: (415) 397-1000 

 

November 29, 2006 
 
 
 
To: Claudia Espino – Caltrans D5 

Judy Lang – Caltrans D5 
Jeff Berkman – Caltrans D5 

 
From: Chris Williges 
 
Subject: Review of Benefit-Cost Models for the System Analysis Study of Routes 101, 

156, and 152 
 
 
Caltrans District 5 in association with Districts 4 and 10, as well as other local and 
regional public agency partners are developing Phase II of the System Analysis Study of 
Routes 101, 152, and 156.  These focus routes form what is commonly known as the 
Southern Gateway Corridor, which provides major east-west service for the interregional 
movement of goods and people.  These routes connect the Central Valley, I-5, and State 
Route 99 (SR-99) to Monterey, Santa Cruz, and Santa Clara Counties.  The routes already 
operate at capacity during a portion of the day, and traffic is expected to increase due to 
continued growth in population, jobs, and housing in the study area. 
 
This technical memorandum provides the results of Task B-2, which includes our review 
of corridor alternatives as well as our review and selection of an appropriate benefit-
cost model: 
 

• We have examined available information and preliminary 
scenario runs for each corridor alternative, but the consulting 
team needs to continue working with District 5 and the Study 
Advisory Group to choose a final set of corridors to analyze. 

 
• We have also considered appropriate benefit-cost models, 

including the Cal-B/C model developed by Caltrans 
Headquarters, and recommend that the Study Advisory Group 
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select a version of NET_BC modified to be consistent with Cal-
B/C.  NET_BC was developed by Bernardin, Lochmueller & 
Associates and can estimate the benefits of improving multiple 
highway facilities simultaneously and provide an automated 
platform for using the results of the modified Association of 
Monterey Bay Area Governments (AMBAG) planning model 
developed in Phase I of the study.  We will also run Cal-B/C for 
each final scenario to ensure that NET_BC is appropriately 
calibrated. 

 
The rest of this technical memorandum provides our detailed findings. 
 
Corridor Alternatives 

The consulting team has been working with Caltrans District 5 and the Study Advisory 
Group to select corridor alternatives for analysis.  District 5 staff is currently refining the 
alternatives.  However, the study group is considering the following ten scenarios for 
benefit-cost analysis: 
 

• No Build – existing configuration 
 
• Scenario 1 – widen State Route 152, Bloomfield and Bolsa 

Avenues, State Route 25, and State Route 156 to four lanes each 
 
• Scenario 2 – widen State Route 25 to a six-lane expressway 

between US 101 and Bolsa Avenue and to four-lane expressway 
between Bolsa Avenue and San Felipe, and widen State Route 156 
to a four-lane expressway 

 
• Scenario 2A – similar to Scenario 2, except that State Route 25 is a 

freeway rather than an expressway 
 
• Scenario 4 – construct a new east-west route (Option A) as a four-

lane freeway connecting State Routes 25 and 156 
 
• Scenario 4A – similar to Scenario 4, but the new route is a two-lane 

“freeway” for trucks only 
 
• Scenario 5 – widen Shore Road (Option B) to a four-lane 

expressway, widen State Route 156 to a four-lane expressway 
between Shore and State Route 152, and widen State Route 25 to 
variously a six-lane and four-lane expressway 
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• Scenario 6 – construct a new east-west, four-lane freeway (Option 
C) just north of Shore Road 

 
• Scenario 6A – similar to Scenario 6, but the route is a two-lane, 

truck only “freeway” 
 
• Scenario 7 – widen State Route 152 to a six-lane expressway. 

 
District 5 has produced maps and initial model runs for each of these scenarios.  Unless 
directed otherwise by Caltrans and the Study Advisory Group, the consulting team will 
assume that these are the alternatives to consider in the benefit-cost analysis.  We 
expect District 5 to provide an updated overview of alternatives, once the scenarios are 
finalized, to assist in cost estimation. 
 
Overview of Benefit-Cost Analysis 
 
The purpose of a benefit-cost model in transportation analysis is to provide an 
organized way of comparing the life-cycle costs of a project to the life-cycle benefits 
that result from the project.  Typically, benefit-cost analysis focuses on agency costs 
and user benefits, which are the benefits that accrue to the traveling public.  Models 
may also consider disbenefits (negative impacts) as well as impacts on society at large.  
Although benefit-cost analysis can be conducted without the use of a computer model, 
benefit-cost models have become much more common since the advent of personal 
computers.  A computer model becomes particularly useful when multiple scenarios are 
being considered, as in the System Analysis Study. 
 
Transportation benefit-cost models typically consider three primary user benefits: 
 

• Travel time savings, which are defined as the difference in travel 
times before and after the project 

 
• Vehicle operating cost reductions, which include fuel consumption, 

break wear, tire wear, and vehicle depreciation 
 
• Safety improvements, which reflect reductions in the number or 

severity of accidents after the project is built. 
 
Some models also include other societal impacts, such as air quality or noise. 
 
Our Assessment Criteria 
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As a result of conversations with District 5 staff, we developed the following criteria for 
considering the appropriateness of benefit-cost models in the System Analysis Study: 
 

• The model needs to follow a methodology consistent with Cal-B/C.  
Caltrans Headquarters uses this model to assess State 
Transportation Improvement Program (STIP) projects.  It is also 
currently being used to assess projects for the Corridor Mobility 
Improvement Account (CMIA).  The model includes values 
appropriate for California, such as the California Air Resources 
Board’s EMFAC emissions factors. 

 
• The model needs to consider congestion and travel during the peak 

period rather than rely only on all-day figures.  Travel can vary 
considerably across the day.  The traffic counts collected in Phase 
I of the study illustrate that even the definition of the peak period 
varies considerably across the study area. 

 
• The model needs to consider network effects.  The study area includes 

an intricate network of routes used by local and through 
travelers.  The proposed scenarios may impact some parts of the 
network disproportionately.  These impacts cannot be captured 
simply by taking the network average. 

 
• The model needs to support the analysis of road additions.  Some of the 

proposed scenarios include the construction of new routes, such 
as the East-West connector. 

 
• The model needs to be adapted quickly for the System Analysis Study.  

We have a number of scenarios to consider and each one will 
require detailed model runs and cost estimation. 

 
Cal-B/C 

Our contract asked us to consider the Caltrans Headquarters (HQ) Cal-B/C model.  The 
model was developed to allow HQ to conduct over 100 benefit-cost evaluations in a 
short time for the STIP.  The model has also been updated to handle many of the 
projects included in the State Highway Operations and Protection Program (SHOPP).  It is 
currently being used to assess projects in consideration for the CMIA due to the recent 
passage of Proposition 1B. 
 
An advantage of the model is that it is accepted statewide and by the California 
Transportation Commission (CTC).  A disadvantage is that, while the model is flexible, it 
is corridor-based and may not be able to handle the complexity of traffic patterns in the 
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Southern Gateway Corridor.  We could take the summary scenario results from each 
AMBAG model run and aggregate them to a single set of system-level data as shown in 
the exhibit below.  However, this would not allow us to examine the user impacts on 
specific routes. 
 

Cal-B/C Traffic Input Data from Regional Models 

 
 
It would also miscalculate some of the user benefits.  Fuel consumption and emissions 
are U-shaped functions of speed.  Both are at their maximum values at low and high 
speeds, while the lowest fuel consumption and emissions occur around 45 miles per 
hour (MPH).  If we were to analyze a scenario that resulted in travel at free-flow on US 
101 and 30 MPH on other routes, the fuel consumption and emissions rates would be 
high.  However, averaging the speeds for the whole Southern Gateway Area may result in 
an average speed near 45 MPH, which has low fuel consumption and emissions.  A 
network-level model would provide better estimates of the user benefits.  The next few 
pages briefly describe Cal-B/C. 
 
The model is an Excel spreadsheet that provides economic benefit and cost analysis for 
a range of capacity-expansion transportation projects.  An advantage of this design is 
that the calculations and results are transparent to the user and intuitive to show 
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stakeholders.  The model measures, in real-dollar terms, four primary categories of 
benefits that result from highway and transit projects: 
 

• Travel time savings 
• Vehicle operating cost savings 
• Safety benefits (accident cost savings) 
• Emission reductions. 

 
Each benefit is estimated for a peak (or congested) period and an off-peak (or un-
congested period).  The distinction is intended to capture the difference in benefits 
during congested and free-flow conditions on the highway.  It is understood that some 
travel demand models have set peak periods that do not necessarily correspond to the 
congested period on the highway.  Cal-B/C can accept these data in lieu of congested 
period data. 
 
Cal-B/C requires relatively few user inputs.  Cells in the spreadsheets are color-coded.  
Green cells represent required data (i.e., users must input values in order for the model 
to work).  Red cells provide default values, such as average vehicle occupancy, that users 
can change if needed.  Blue cells reflect data items calculated by the model, but can be 
changed if more detailed data are available.  Blue cells contain values that are likely to 
change from the base case. 
 

Green Cells 
 

• Type of project 
• Project location (urban Southern California, urban Northern 

California, and rural California) 
• Length of construction period 
• Highway design 

– Number of general traffic and High Occupancy Vehicle 
(HOV) lanes 

– Free-flow speed 
– Segment length 

• Average daily traffic (ADT) for current and forecast years 
• Average hourly HOV traffic (HOV projects only) 
• Truck speed (truck lane or passing lane projects only) 
• Highway safety data (3-year statistics for facility and statewide 

average) 
– Fatal accidents 
– Injury accidents 
– Property damage only (PDO) accidents 

• Project costs 
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– Support (e.g., engineering design and management 
costs) 

– Right-of-way acquisition 
– Construction 
– Maintenance and operating 
– Rehabilitation (e.g., pavement overlay) 
– Mitigation 
– Other 

 
Red Cells 
 
• Length of peak period 
• Percent trucks (including recreational vehicles) 
• Average vehicle occupancy (AVO) for peak, non-peak, and HOV 

lanes 
 

Blue Cells 
 

• Length of segment affected by project 
• ADT for base (project opening) year 
 

The Model Inputs page contains information about the highway speed, volume, and 
accident data used in the calculation of benefits.  This sheet allows users to check the 
highway data estimated by the model from the project information sheet and override 
the calculated values with project-specific information, if such information is available.  
The model calculates speeds using speed/volume relationships found in the 2000 
Highway Capacity Manual.  Users can use peak and non-peak volumes and speeds from 
a regional demand model in lieu of corridor-specific data in this space. 
 
Exhibit II-1 provides an example of the results produced by Cal-B/C.  Several final 
investment measures and itemized first-year benefits are presented: 
 

• Life-cycle costs (in millions of dollars) 
• Life-cycle benefits (in millions of dollars) 
• Net present value (in millions of dollars) 
• Benefit/cost ratio (benefits divided by costs) 
• Rate of return on investment (in percent return per year) 
• Project payback period (in years). 
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Exhibit II-1 
Cal-B/C Results Sheet 

 

 
 
The Results Sheet allows users to include the effects of induced travel and vehicle 
emissions.  Cal-B/C calculates induced travel benefits using consumer surplus theory. 
 
In Task B-3, we will start to assemble the inputs and assumptions needed for the 
benefit-cost analysis, but the parameters in Cal-B/C are a good starting point.  Users 
can override default parameters to produce tailored results if more detailed information 
is available for specific projects.  The model requires inputs on only three worksheets, 
but more experienced users can access the parameters and detailed calculation sheets 
to change default values as needed for analyses. 
 
The last sheet in Cal-B/C (Parameters) contains all the economic values and rate tables 
used by the model.  Adjusting the economic update factor using the Gross Domestic 
Product (GDP) deflator changes the economic values contained in the model.  Values in 
this sheet include the following unit costs: 
 

• General economic values 
– Year of current dollars for model 
– Economic update factor (using the GDP deflator) 
– Real discount rate 

• Highway operations measures 
– Maximum volume-capacity (v/c) ratio 
– Percent ADT in average peak hour 
– Capacity per lane (general) 
– Capacity per HOV lane 

• Travel time values 
– Average hourly wage (for the Transportation and 

Utilities industry and all industries statewide) 
– Automobile, truck, and transit 
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• User operating costs 
– Fuel cost per gallon 
– Non-fuel cost per mile (automobile and truck) 

• Highway accident costs 
– Cost of a fatality 
– Cost of an injury (Level A Severe, Level B Moderate, 

Level C Minor) 
– Cost of a highway accident (fatal, injury, and PDO) 
– Statewide highway accident rates (fatal, injury, and 

PDO) 
• Fuel consumption rates (gallons per vehicle-mile for automobiles 

and trucks) 
• Passing lane accident reduction factors 
• Highway emissions rates 

– CO, NOX, PM10, and VOC 
– Automobile, truck, and bus 

• Emissions costs 
– Urban Southern California, urban Northern California, 

and rural California 
– Automobile, truck, and bus. 

 
Other Models 

A number of other computerized benefit-cost models are available for our use in the 
System Analysis Study.  Some of these models can be eliminated for focusing on non-
highway modes.  For example, the Federal Rail Administration (FRA) has a rail-only 
model called RAILDEC and the Federal Aviation Administration (FAA) has a Microsoft 
Access application called ABC that implements the Administration’s procedures for State 
Airport System Plans. 
 
A few other models, such as the ITS Decision Analysis System (IDAS) and SCRITS 
(SCReening for ITS) focus on the benefits of intelligent transportation systems (ITS).  
IDAS contains a database of typical improvements due to ITS projects and allows users 
to model how they impact traffic flows using an imported regional planning model.  
SCRITS is a Federal Highway Administration (FHWA) spreadsheet that allows users to 
conduct screening-level analyses of ITS improvements.  Neither model is applicable to 
the Southern Gateway Corridor, since ITS improvements are not being considered as 
part of the alternatives.  These tools do not handle capacity improvements. 
 
The next set of benefit-cost models deal strictly with single highway corridors.  These 
models are often called sketch planning models.  For example, MicroBENCOST considers 
a number of highway corridor improvements, including capacity additions, intersections, 
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bypasses, and pavement rehabilitation.  The model was developed in the early 1990s 
under the National Highway Cooperative Research Program (NCHRP).  As one of the early 
computer models, the program is DOS-based and many of the assumptions are now 
outdated. 
 
The FHWA developed a sketch planning model called SPASM as part of a National 
Highway Institute (NHI) course.  The exhibit below shows a snapshot of the facility 
information entered into the model.  As is typical for a sketch planning model, very little 
information is entered about a limited set of highways.  Also, the model does not 
explicitly consider the impact of shifting traffic from one highway to another.  These 
limitations make most sketch planning models not very useful for the System Analysis 
Study.  Cal-B/C is essentially a sketch planning tool, but allows the user to import the 
results from a regional travel demand model. 
 

SPASM Facility Information 
 

 
 
System-level models address the limitations of sketch-planning tools by allowing users 
to consider entire highway networks.  The first such model to consider is the Highway 
Economic Requirements System (HERS).  FHWA developed HERS to estimate the current 
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condition and performance of the national highway system and the cost of the most 
effective improvements to bring the system to an established threshold.  The 
Administration uses the model to report to Congress the national highway needs 
biennially. 
 
A few years ago, FHWA developed a state version of HERS called HERS-ST.  The model is 
intended to allow state departments of transportation (DOTs) to conduct analyses 
similar to those conducted by FHWA for Congress.  The model can be used to assess 
statewide investments or the benefit of specific projects.  The primary limitation of HERS 
and HERS-ST is they are linked to the federal Highway Performance Monitoring System 
(HPMS).  As a result, the models cannot use data from the modified AMBAG model for 
the System Analysis Study, nor could they use the traffic counts collected by WILTEC 
without converting this information to HPMS format. 
 
There are a few benefit-cost models available that allow users to use the output of 
regional planning models directly: 
 

• NET_BC 
• STEAM 
• StratBENCOST. 

 
One of our consulting team members, Bernardin, Lochmueller & Associates, developed 
NET_BC for conducting network benefit-cost analysis.  The model considers the same 
three primary user benefits estimated in Cal-B/C: travel time, vehicle operating costs, 
and safety.  The benefits are calculated directly from regional trip tables and account for 
differences in trip purpose and mode (automobile versus truck).  The model functions as 
a post-processor add-on, so it could be attached directly to the modified AMBAG model 
and run as each scenario is considered in the travel demand model.  The example below 
shows a subset of the results available from NET_BC. 
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Sample NET_BC Mobility Results 
 

 
 
Unlike Cal-B/C, NET_BC calculates travel time benefits from the travel demand model 
trip tables.  As shown in the above exhibit, this means that trip purpose is also a factor.  
This may be a valuable feature for analyzing travel in the Southern Gateway, which 
includes local commutes, inter-regional travel, and goods movement.  Like Cal-B/C, the 
estimates cover a base and forecast year with linear interpolation of values for 
intermediate years. 
 
The model also estimates vehicle operating costs for the same categories as Cal-B/C: 
fuel consumption, oil consumption, tire wear, vehicle maintenance, and depreciation.  
NET_BC includes a more detailed set of vehicle types by differentiating between small 
and large automobiles and by the number of axles among trucks.  Many of the built-in 
parameters and assumptions are consistent with HERS. 
 
Other advantages of the NET_BC model are: the consulting team is familiar with the 
model, the model takes into account the growth in travel demand, and the model takes 
into account the effects of congestion, deceleration/acceleration and terrain on vehicle 
operating costs.  However, the model does not directly calculate the impacts of 
uncertainty in model inputs and some of the current cost functions (e.g., vehicle 
operating costs) differ from Cal-B/C. 
 
The StratBENCOST model was developed as part of NCHRP 2-18(4).  It incorporates 
methodologies from the earlier HERS and MicroBENCOST models.  StratBENCOST allows 
users to estimate the benefits associated with: 1) single highway segments that do not 
involve traffic diversion, and 2) highway investments that impact networks.  In this way, 
the StratBENCOST is like Cal-BC – it supports corridor and network analysis, depending 
on the level of the input data. 
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StratBENCOST incorporates a Monte Carlo simulation that allows the model to consider 
explicitly the uncertainty in input parameters.  This is a useful feature that 
acknowledges the potential for “errors” in regional travel demand modeling.  
StratBENCOST allows for the analysis of up to 20 scenarios, which is adequate for the 
System Analysis Study.  For network modeling, StratBENCOST relies on external 
estimations in a travel demand model.  Unlike NET_BC, StratBENCOST does not connect 
directly to the travel demand model.  The user must manually enter the regional model 
output into StratBENCOST. 
 
For a network-level analysis, StratBENCOST requires total vehicle-miles traveled (VMT), 
vehicle-hours travel (VHT), and total mileage for each functional class (i.e., freeways, 
expressways, major arterials minor arterials, and collectors).  As a result, benefits are 
estimated at the aggregate level for each functional class.  For example, StratBENCOST 
would be unable to differentiate impacts on SR-152 versus SR-156 as part of our 
benefit-cost analysis. 
 
StratBENCOST includes all four user benefit categories that are in Cal-B/C.  The model 
differs from Cal-B/C in its treatment of induced demand and its consideration of an up 
to 30-year life-cycle (20-years in Cal-B/C).  StratBENCOST considers only construction 
costs rather than full life-cycle costs as part of benefit-cost calculation, and some of the 
default costs are from older sources than Cal-B/C. 
 
The FHWA developed the Surface Transportation Efficiency Analysis Model (STEAM) to 
conduct corridor and network-level benefit-cost analyses.  The SPASM spreadsheet 
model is a predecessor of STEAM.  STEAM also includes a suite of supplementary 
analysis tools, including IMPACTS (to estimate modal impacts at the sketch planning 
level) and SMITE (to estimate the impacts of diverted traffic and induced demand).   
 
Like StratBENCOST and NET_BC, STEAM can use outputs from travel demand models to 
estimate network impacts.  STEAM uses network flows and trip matrices.  However, 
multiple alternative analyses require multiple model runs, and unlike NET_BC, the inputs 
must be entered manually into STEAM after each run. 
 
STEAM considers the same four user benefits as Cal-B/C, with the addition of noise 
impacts.  The modeling includes a number of detailed features, such as peak spreading 
and the impact of variations in traffic levels and incident delays.  Like StratBENCOST, 
STEAM includes Monte Carlo simulation to conduct risk analysis. 
 
We can provide further information, such as user guides, on the models described 
above, if necessary. 
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Evaluation of Models 

Given the need to assess the impacts on the entire Southern Gateway roadway system 
and the need to be consistent with other Caltrans evaluation methods, only four benefit-
cost models are worth considering: 
 

• Cal-B/C 
• Net_BC 
• STEAM 
• StratBENCOST. 

 
Cal-B/C is the tool that Caltrans Headquarters uses to assess projects for the STIP and 
SHOPP as well as the ongoing CMIA assessment.  However, Cal-B/C is not able to 
capture network effects easily nor can it differentiate among impacts on study area 
roadways.  STEAM and StratBENCOST support regional travel demand models and Monte 
Carlo simulation, but the input of AMBAG model outputs would be no simpler than with 
Cal-B/C.  NET_BC could connect directly with the AMBAG model, which would allow us 
to conduct a number of simulations quickly.  While NET_BC requires some up-front 
programming, we are likely to run the benefit analysis several times.  Also, the 
programmers of NET_BC are part of our consulting team, so making the model 
consistent with Cal-B/C is easier than for STEAM or StratBENCOST. 
 
Our recommended approach is to add NET_BC to the modified AMBAG model calibrated 
in Phase I of the study and make it consistent with Cal-B/C.  We will use NET_BC to 
conduct the benefit-cost analyses.  We will also estimate summary benefit-cost ratios 
with Cal-B/C to ensure that the NET_BC model produces consistent results. 
 
I have included a copy of the NET_BC user’s guide used by Indiana DOT as a reference.  
Please feel free to call me with questions or if additional information is needed. 
 
 

CRW 
 
Attachment 
 
cc: Anush Nejad – Kimley Horn and Associates 

Vince Bernardin – Bernardin, Lochmueller & Associates 
Dean Munn – Bernardin, Lochmueller & Associates 
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C2: Description and Use of the NET_BC Tool 
 
This section provides a brief description of benefit-cost analysis, the benefit-cost tool 
NET_BC used for the SAS, and assumptions used in the analysis. 
 

NET_BC 

 
Bernardin, Lochmueller & Associates, Inc., (BLA) developed a benefit-cost tool that is 
especially well-suited for long-range planning of intricate roadway networks.  BLA 
adapted this tool for use by Caltrans for its SAS.  In the following BLA document, BLA 
describes benefit-cost analysis and how the NET_BC tool addresses the various 
components of a benefit-cost (B/C) analysis.  The document also includes some of the 
assumptions used in the B/C analysis, with additional assumptions described in the next 
section. 
 
BLA NET_BC Program Documentation.  The Program Documentation section of 
BLA’sNET_BC version 5, Program Documentation & User’s Manual, April 2007, provides a 
description of the mobility, vehicle operating, and safety benefits used in a B/C analysis 
and how NET_BC calculates these benefits.  The section also describes how these 
benefits are combined with costs to arrive at a B/C ratio and net present value for a 
project. 
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Additional Assumptions 
 
Time frame.  Except for the No Build Scenario, all scenarios assumed that construction 
would begin in 2010 and would be completed by 2013.  Benefits and costs were 
calculated through 2035. 
 
Discount rate.  The discount rate was set at 5% corresponding to the discount rate 
currently used in Cal-B/C calculations. 
 
Residual value.  Residual values were assumed to be zero, which is consistent with the 
Cal-B/C method. 
 
Constant dollars.  Monetary costs were reported in constant 2006 dollars. 
 
Vehicle operating costs.  Gasoline and oil costs were based on the California Energy 
Commission estimates for the year 2006.  Other vehicle operating costs are documented 
in a NET_BC input spreadsheet, which is available upon request. 
 
In addition, elevation data available from Caltrans District 5 were incorporated into the 
NET_BC vehicle operating cost information.   
 
Other assumptions.  Vehicle operating cost equations and other assumptions are 
available upon request from Caltrans District 5. 
 
Study area.  User benefits were 
estimated for trips with origins or 
destinations in the study area 
shown in the map to the right.  
However, safety benefits from 
trips starting or ending outside 
the study area but that used 
roadways within the study area 
were included in the safety benefit 
calculation.   
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C3: Comparison of NET_BC with Cal-B/C 
 

System Metrics Group, Inc. 
244 California Street, Suite 607 

San Francisco, California  94111 

Phone: (415) 395-7000  Fax: (415) 397-1000 

 

July 27, 2007 
 
 
 
To: Judy Lang – Caltrans D5 
 
From: Chris Williges 
 
Subject: System Analysis Study of Routes 101, 156, and 152 – Comparison of Cal-B/C 

to NET_BC (revised) 
 
 
Caltrans District 5 in association with Districts 4 and 10, as well as other local and 
regional public agency partners are developing Phase II of the System Analysis Study of 
Routes 101, 152, and 156.  The focus routes form what is commonly known as the 
Southern Gateway Corridor, which provides major east-west service for the interregional 
movement of goods and people.  These routes connect the Central Valley, I-5, and State 
Route 99 (SR-99) to Monterey, Santa Cruz, and Santa Clara Counties.  The routes already 
operate at capacity during a portion of the day, and traffic is expected to increase due to 
continued growth in population, jobs, and housing in the study area. 
 
In an earlier technical memorandum, we recommended using NET_BC to estimate 
project benefits, compare alternatives, and select the right project phasing.  At an April 
20, 2007 study meeting, some participants raised concerns about the potential for 
differences when estimating benefit-cost ratios using NET_BC compared to the Caltrans 
Headquarters model, Cal-B/C.  Such a comparison is worth considering since the 
California Transportation Commission recently adopted the Cal-B/C model to assess 
projects for the Corridor Mobility Improvement Account (CMIA).  Cal-B/C is also likely to 
be used in future Caltrans programming analyses. 
 
In this memorandum, we compare NET_BC and Cal-B/C using results for three study 
alternatives.  The memorandum is a revision to a June 4, 2007 memorandum that 
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recommended changes to NET_BC to make the results more comparable to Cal-B/C.  
The changes have been made and this memorandum details the results. 
 
We had difficulty making the comparison, since NET_BC evaluates nearly 2000 roadway 
links in the study area, while Cal-B/C can analyze only a single corridor or use 
aggregate results for the entire area.  In general, we find that the modifications to 
NET_BC (e.g., adopting California economic values, using California safety data, applying 
the Cal-B/C discount rate, and using a twenty-year analysis period) make the model 
analogous to Cal-B/C. 
 
However, we note a few differences for Caltrans and study stakeholders to remember 
when comparing NET_BC and Cal-B/C results.  As expected, NET_BC is able to include 
multiple roadway links and assesses project benefits for the study area more 
comprehensively.  For example, a project that adds capacity on one state highway may 
improve travel times on nearby roadways as vehicles divert to the new, faster route.  
NET_BC captures this effect while Cal-B/C focuses on the benefits from the state 
highway project alone.  The net effect is that NET_BC produces slightly higher benefit-
cost ratios than Cal-B/C. 
 
In the June 4, 2007 review, NET_BC used a different discounting method (i.e., end of 
period) than did Cal-B/C (i.e., beginning of period).  It also included residual values, 
while Cal-B/C did not.  As a result of the earlier review, the project team decided to 
adjust the discounting method and exclude the analysis of residual values to be 
consistent with Cal-B/C.  Other adopted recommendations include: using the Cal-B/C 
values of time in 2003 dollars and changing the fuel cost assumption to $2.55 per 
gallon.  We continue to use the existing NET_BC method for calculating the value of 
induced demand. 
 
The rest of this memorandum provides more detail about our comparison and is 
organized as follows: 
 

• Basis for the Analysis 
• Findings 
• Conclusions. 

 
 
Basis for the Analysis 

With the help of Bernardin, Lochmueller & Associates (BLA), District staff have been 
preparing NET_BC simulations for different project alternatives within the study area.  
The alternatives are evolving, so the evaluations are not yet final.  To compare results 
using Cal-B/C and NET_BC, we selected three study alternatives and used NET_BC runs 
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available as of July 10, 2007.  All three alternatives widen US 101 between SR-156 and 
Cochrane Road and but otherwise differ as follows: 
 

• Scenario 1: SR-25, SR-152 and Partial SR-156 Widening – widen 
State Route 152, Bloomfield and Bolsa Avenues, State Route 25, 
and State Route 156 (between The Alameda and the Hollister turn 
off at San Juan Highway/4th Street) to four lanes each. 

 
• Scenario 4: New East-West Route with New US 101 Connection (Mid 

Connection) and partial SR-25 widening – construct a new east-west 
route (Option A) as a four-lane freeway connecting State Routes 
25 and 156 and widen SR-25 between the new east-west route and 
San Felipe Road in Hollister. 

 
• Scenario 6: New East-West Route Option C and SR-25 widening – 

construct a new east-west, four-lane freeway (Option C) just 
north of Shore Road and widen SR-25 between US 101 and San 
Felipe Road in Hollister. 

 
Rather than extract information from the regional planning model, we relied on the 
output of NET_BC to supply the necessary information.  This allows us to make an 
“apple-to-apples comparison,” but it also means that the analysis is limited to the 
summary data available in NET_BC. 
 
The first section of NET_BC output provides a summary of roadway conditions by 
functional class.  An example of this output is shown in Exhibit 1.  NET_BC provides a 
separate summary table for four traffic assignments: base year existing plus committed 
(E+C) network, forecast year E+C network, base year build network, and forecast year 
build network. 
 

Exhibit 1: NET_BC Functional Class Summary 
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The second section provides a list of input parameter assumptions.  This includes a 
synopsis of traffic assignment years, project costs, and construction years as well as the 
discount rate. 
 
The third section describes the impacts of the four traffic assignments on truck vehicle-
miles traveled (VMT) and truck vehicle-hours traveled (VHT).  An example of this section 
is shown in Exhibit 2. 
 

Exhibit 2: Truck Impact Summary 
 

 
 
Other sections describe the mobility, vehicle operating, and safety benefits.  They also 
provide annual user benefits and costs and summarize the user benefit-cost analysis.  
Exhibit 3 shows an example of the benefit and cost summary. 
 

Exhibit 3: Annual User Benefit and Cost Summary 
 

 
 



System Analysis Study – Appendix C                                                                              June 2008                                   

                                                                                                                C3 - 5 of 11 

After reviewing the information available in the NET_BC output, we decided to try 
comparing the models using two set of data: 
 

• Examining benefits by functional class.  NET_BC outputs VMT and 
VHT by roadway functional class at the beginning of its summary 
report.  There are 13 separate functional classifications listed.  
However, the rural and urban interstate classifications are not 
applicable to the system analysis study area, leaving 11 
classifications with user benefits.  Cal-B/C can handle seven 
classifications, so we focused on the seven classifications with the 
most VMT and VHT.  This excludes rural minor collectors, rural 
local roads, urban local roads, and other roads, which comprise 
less than ten percent of the study area in terms of VMT or VHT. 

 
• Examining truck and automobile benefits separately.  We took 

aggregate VMT and VHT from functional class report and 
subtracted the truck figures listed later in the report.  We 
assumed that the remaining VMT and VHT were automobiles.  
This approach allowed us to take into account the different values 
of time and vehicle operating costs associated with automobiles 
and trucks.  However, it does not reflect the different conditions 
on roadways in the study area, which is very extensive 
geographically. 

 
After conducting an initial analysis for only Alternative 1, we decided that examining 
benefits by function class was more comprehensive and used that approach for all three 
alternatives in the analysis. 
 
 
Findings 

We found that NET_BC provides a more detailed and comprehensive evaluation than Cal-
B/C.  Our June 4, 2007 comparison revealed two methodological differences that lead to 
higher benefit-cost ratios in NET_BC than in Cal-B/C: 
 

• End-of-year discounting 
• Residual value. 

 
The discounting has been changed to be in-line with Cal-B/C and the District has 
decided not to use residual value for the System Analysis Study.  We highlight these and 
other differences in this section. 
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End-of-Year Discounting.  As of the June 4, 2007 review, NET_BC discounted benefits at 
the end of the year, while Cal-B/C discounted benefits at the beginning of the year.  The 
end-of-year approach takes into account the opportunity cost of funding spent rather 
than invested.  However, the approach also has the effect of discounting costs for an 
additional year.  For example, Cal-B/C does not discount costs for a project constructed 
in one year.  NET_BC discounted these costs for the full year and used a lower cost in 
the benefit-cost calculation than estimated for the project.  Since our initial review, 
NET_BC has been modified to discount using the same method as Cal-B/C. 
 
Residual Value.  NET_BC allows users to take into account the residual value of a project 
remaining after the lifecycle.  The residual value is subtracted from the project costs, 
which has the affect of raising the benefit-cost ratio.  This approach makes sense from 
an investment analysis standpoint.  For example, the Department needs to acquire 
right-of-way for new roadway construction and the right-of-way has value even after 
the project is built.  If the Department does not planning to privatize facilities or sell 
right-of-way, these are sunk costs and an investment analysis framework does not 
make sense. 
 
Cal-B/C uses a different, and equally valid, analysis framework.  Rather than conducting 
an investment analysis, Cal-B/C examines project benefits from a user benefit 
standpoint.  Projects represent agency outlays that generate user benefits.  It is 
assumed that the Department will never sell the facilities and that operating and 
maintenance costs are adequate to preserve facilities throughout their lifecycle.  As a 
result, Cal-B/C does not consider residual values. 
 
The inclusion of residual value has the potential to discourage maintenance activities.  
Roadways are depreciating assets, so maintenance and operating costs are likely to have 
negative returns.  That is, the maintenance and operating costs will increase residual 
value by less than their cost at the end of the period.  As a result of the June 4, 2007 
review, the Department has decided not to include residual value as part of its analysis. 
 
Travel Time Benefits.  In the June 4, 2007 review, NET_BC used the following values of 
time: $10.46 for a passenger car and $27.83.  This was the result of mistakenly entering 
Cal-B/C values of time in 2000 dollars rather than 2003 dollars.  These have since been 
corrected, so NET_BC is consistent with Cal-B/C.  NET_BC updates the value of time to 
2006 dollars using the consumer price index (CPI). 
 
Travel time is a function of the average vehicle occupancy (AVO).  Cal-B/C lists AVOs of 
1.48 in the non-peak period and 1.38 in the peak period as well as higher AVOs for high 
occupancy vehicles.  The CTC used a lower AVO of 1.15 in the recent CMIA analysis.  
NET_BC uses higher AVOs based on local travel surveys, which contributes to higher 
travel time benefits in the NET_BC analysis. 
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Exhibit 4 summarizes travel time benefits reported by NET_BC for the three alternatives 
in the comparison using the model outputs received on July 10, 2007.  We also 
calculated travel time benefits using the functional class method in Cal-B/C with an AVO 
of 1.15 and the higher (1.38 and 1.48) AVOs.  To make the results comparable, we 
examined only the opening year and the project end year.  Cal-B/C typically conducts an 
analysis over only a 20-year lifecycle, but the Department is using a longer analysis 
period (i.e., 23 years) for the System Analysis Study.  We extrapolated the project end 
year benefits to take into account the longer period in Cal-B/C.  Although Exhibit 4 
shows that NET_BC produces consistently higher values for the mobility benefits, most 
of the difference can be attributed to the AVO estimated from the local travel surveys.  

Exhibit 4: Mobility Benefits in NET_BC versus Cal-B/C 
 

Alternative NET_BC 

Cal-B/C  
with  

AVO = 1.15 

Cal-B/C 
with  

higher AVOs 

Alternative 1 
– Opening Year 
– Project End Year 

$87.1 million
$123.6 million

$68.9 million
$114.1 million

 
$81.3 million 

$132.6 million 

Alternative 4 
– Opening Year 
– Project End Year 

$82.4 million
$106.6 million

$50.4 million
$77.0 million

 
$62.8 million 
$94.6 million 

Alternative 6 
– Opening Year 
– Project End Year 

$83.6 million
$119.3 million

 
$63.6 million

$101.5 million

 
$75.2 million 

$117.5 million 
Note: These values are not discounted. 

 
Induced Demand.  Both Cal-B/C and NET_BC estimate induced demand using consumer 
surplus theory and calculate induced demand using the same values.  In a network 
framework, estimating induced demand is extremely difficult.  The project team has 
held a number of discussions about the most appropriate way to capture this demand.  
The process for estimated induced demand is complicated by the ability of the 
Association of Monterey Bay Area Governments (AMBAG) to adjust origin-destination 
demand for the various scenarios. 
 
One method for estimating induced demand is to examine the overall change in VHT 
and VMT.  The assumption in this method is that the induced demand occurs evenly 
across origin-destination pairs, even though the induced demand may be concentrated 
in particular corridors.  Cal-B/C uses this method if aggregate data are entered. 
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Another method for estimating induced demand would be to examine the change in 
demand for individual origin-destination pairs.  The assumption in this method is that 
the consumer surplus benefit is roughly equal to the change in travel times for the 
limited number of trips that change origin-destination pairs.  In most cases, this results 
in a conservative estimate (underestimation) of the overall travel time benefits. 
 
This issue of estimating induced demand in a network model is currently unresolved in 
the theoretical research.  Finding the “perfect solution” is beyond the scope of this 
project. 
 
Vehicle Operating Benefits.  These benefits are more difficult to compare between Cal-
B/C and NET_BC.  Mobility benefits are additive and can be calculated simply by 
examining aggregate changes in VHT.  Vehicle operating benefits are a function of 
speed and vary for every grouping of vehicles (e.g., by classification, highway functional 
class, highway segment, etc.).  For Alternative 1, NET_BC estimates a positive (non-
discounted) benefit of $35.7 million in the forecast year.  Cal-B/C estimates negative 
overall benefits – reductions in vehicle operating costs on rural principal arterials are 
more than offset by increases on urban freeways and expressways. 
 
These seemingly disparate results are due primarily to the vehicle groupings rather than 
differences in vehicle operating cost assumptions.  NET_BC allows vehicle operating 
costs to be estimated by highway links, which is more accurate than the vehicle 
groupings. 
 
NET_BC estimates vehicle operating costs using equations from the federal Highway 
Economic Requirements System (HERS).  The equations account for a number of factors, 
such as mileage, speed, and speed cycling factors.  To compare the vehicle operating 
costs in HERS to those in Cal-B/C, we estimated the vehicle operating cost per mile 
using aggregate vehicle operating cost and VMT statistics for the four scenarios in 
Alternative 1 (using the revised July 10, 2007 model runs).  As Exhibit 5 shows, the 
costs are fairly consistent across the scenarios and much higher for trucks than for 
automobiles. 
 

Exhibit 5: Vehicle Operating Costs Estimated  
in NET_BC for Alternative 1 (in $ per mile) 

 
 Cost per Mile 

Scenario Average Truck Auto 

Base Build $0.45 $2.46 $0.24

Forecast Build $0.57 $2.47 $0.24
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Base E+C $0.46 $2.61 $0.24

Forecast E+C $0.62 $2.65 $0.25

 
In Cal-B/C, fuel-related vehicle operating costs vary by speed, while the other costs are 
a function of mileage.  The lowest vehicle operating costs occur at 45 miles per hour 
(mph).  Exhibit 6 shows vehicle operating costs for only non-fuel costs plus the fuel 
costs at three different speeds.  As the exhibit illustrates, the majority of costs are due 
to changes in VMT. 
 

Exhibit 6: Vehicle Operating Costs 
in Cal-B/C (in $ per mile) 

 
Cost Truck Auto 

Non-Fuel Only $0.30 $0.17

+ Fuel @ 30 mph $0.70 $0.30

+ Fuel @ 45 mph $0.69 $0.28

+ Fuel @ 60 mph $0.69 $0.29

 
While the costs for automobile appear to be higher in Cal-B/C, most of this difference is 
due to the assumed cost of gasoline.  The NET_BC assumption is $1.03 per gallon in 
2000 dollars.  After updating the fuel cost to 2006 dollars using the CPI [i.e., 
(219.9/128.6)*$1.03], the fuel cost is $1.76.  The current Cal-B/C assumption is $2.55 
per gallon in 2003 dollars.  If the Cal-B/C assumption is changed to $1.76 in 2006 
dollars, the total automobile costs range from $0.24 to $0.26, which is in the same 
range as the NET_BC values. 
 
Truck operating costs are much higher in NET_BC (roughly three times as high).  This 
does not greatly impact the results, since trucks comprise only about nine percent of 
traffic statewide.  The scenario estimates for Alternative 1 show truck VMT as a 
percentage of total VMT ranging from 9.5 percent in the base scenarios to about 16 
percent in the forecast scenarios.  As Exhibit 5 shows, the net impact of the truck 
operating costs still puts the overall vehicle operating costs (listed as “average”)  in the 
range of Cal-B/C estimates for automobile and truck operating costs. 
 
NET_BC includes one category of vehicle operating costs, excess costs, not explicitly 
included in Cal-B/C.  Excess costs refer to the increased vehicle costs caused by vehicle 
acceleration and deceleration.  Cal-B/C estimates one set of vehicle operating costs 
regardless of terrain or signalization.  Theoretically, the contribution of excess costs 
relative to Cal-B/C should net to zero, since Cal-B/C’s vehicle operating costs are for 
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average conditions that include acceleration and deceleration.  The similar cost ranges 
in Exhibits 5 and 6 support this conclusion. 
 
Safety Benefits.   Cal-B/C and NET_BC use the same methodology for estimating safety 
benefits.  The models compare the number of collisions predicted by accident rates and 
VMT.  Accident rates are assumed to be the statewide “rate group,” or average for 
similar facilities.  In the case of Cal-B/C, users can change accident rates for corridors to 
actual historic accident rates for the corridor.  This approach was deemed too onerous 
for the System Analysis Study, given the total number of roadways included in the 
network. 
 
Cal-B/C and NET_BC use the same values for fatality, injury and property damage only 
(PDO) accidents, so the estimated safety benefits should be equal.  NET_BC reports 
monetary versus non-monetary costs.  Monetary costs flow through the economy (such 
as loss of income or property damage), while non-monetary costs do not impact the 
economy (e.g., the grief of relatives, etc.).  This distinction is not applicable to the 
System Analysis Study and should be ignored. 
 
NET_BC can easily calculate the safety benefits for the entire study area, since the model 
includes every roadway segment in the network.  Such a comprehensive calculation 
would be prohibitive in Cal-B/C.  The estimation would need to be simplified for a 
smaller network, such as the four primary state routes.  In this case, the Cal-B/C 
estimation would be less accurate. 
 
The implication of our findings is that NET_BC will product higher benefit-cost ratios 
than Cal-B/C, but capture the benefits in the study area more accurately. 
 
 
Conclusions 

As a result of our June 4, 2007 review, we suggested making a few changes to make the 
results more similar: 
 

• Changing discounting from end-of-period to beginning-of-period 
• Excluding residual value from the analysis 
• Making sure to use the Cal-B/C values of time in 2003 dollars 
• Continuing using the existing method for calculating induced 

demand 
• Changing the fuel cost assumption to $2.55 per gallon. 

 
We also recommended that the District continue using the existing method for 
calculating induced demand and include monetary and non-monetary costs in the safety 
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benefits.  Our review using the revised model results confirm that these 
recommendations were adopted. 
 
The NET_BC and Cal-B/C models appear to produce similar results, but NET_BC provides 
a better estimate of the network benefits.  A few of the differences between the models 
lead to NET_BC producing higher benefit-cost ratios.  This will not affect the comparison 
of alternatives in the System Analysis Study, but should be kept in mind when 
comparing results with Cal-B/C. 
 
Please feel free to call me or any of my colleagues if you have questions about this 
technical memorandum. 

 
CRW 
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APPENDIX D: Technical Advisory Committee and Consultants 
 

Technical Advisory Committee (TAC) 
 
A technical Advisory Committee (TAC) guided the System Analysis Study of Routes 101, 
152, and 156 (SAS).  The TAC consisted of representatives from: 
 

Council of San Benito County Governments 
Santa Clara Valley Transportation Authority 
Association of Monterey Bay Area Governments 
Merced County Association of Governments 
Metropolitan Transportation Commission 
Caltrans Headquarters and Districts 4, 5, and 10. 

 
The TAC met periodically to develop scenarios and discuss interim results.  Meetings 
were held on the following dates: 
 

5/13/05, 1/13/06, 7/14/06, 11/6/06, 3/29/07, 4/20/07, 7/10/07, 3/26/08, 
and 4/18/08. 

 
Management from the region’s participating TAC agencies was invited to the TAC 
meetings on 4/20/07 and 7/10/07.  In addition, Caltrans presented interim results to 
the Council of San Benito County Governments Board on 7/19/07 and presented results 
to Caltrans Headquarters Planning on 3/20/08, Caltrans District 4 management on 
4/2/08, and to the Steering Committee on 5/8/08.  Presentations are scheduled for 
6/5/08 to the Council of San Benito County Governments Technical Advisory Committee 
and for 6/19/08 to the Council of San Benito County Governments Board.  A 
presentation to Santa Clara Valley Transportation Authority’s Public Advisory Board is 
planned but not yet scheduled as of this writing. 

Consultants 
 
Consultants providing support for the SAS were: 
 

System Metrics Group, Inc. 
Bernardin, Lochmueller & Associates, Inc. 
Kimley-Horn and Associates, Inc. 
WILTEC 
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APPENDIX E: SELECT LINK ANALYSIS and TRAVEL PATTERN COMPARISON 
 
This appendix consists of two parts:  
 

1. E1: Select Link Analysis Maps, and  
2. E2: Travel Pattern Comparison. 

 
Information from select link analyses was used to understand the travel patterns of each scenario 
as well as any travel path changes of each of the improvement scenarios in relation to the No Build 
case.  The AMBAG model for the 2030 PM peak hour was used for the select link analyses.  The PM 
peak hour was chosen because traffic in the study area is the heaviest during this hour for a typical 
weekday. 
 
The following abbreviations are used in the discussion, maps, and charts below: 
 

EB: Eastbound    NB: Northbound 
WB: Westbound   SB: Southbound 
 

Volumes are rounded to the nearest 25 while percentages are usually rounded to the nearest five.  
Note that volumes on SR 152 in the 2030 PM peak hour are lower than volumes currently projected 
by Santa Clara Valley Transportation Authority (VTA) by about 1,000 vehicles.  This difference does 
not affect the conclusions of the SAS.  However, when VTA analyzes possible SR 152 Bypass 
locations, VTA and Caltrans District 5 have agreed to conduct additional analyses and to come to 
an agreement about the growth patterns and future volumes on SR 152. 
 
E1: Select Link Analysis 
 
For each scenario, travel patterns were examined at six locations in the study area:  
 

• SR 156 between San Juan Bautista and Hollister 
• SR 25 north of Shore Road  
• SR 152 east of Gilroy 
• SR 152 east of the SR 152/156 interchange  
• US 101 south of the SR 156 East/101 interchange 
• US 101 north of the SR 152 East/101 interchange.   

 
These locations are shown as stars in Figure 1 below.   
 
By doing select link analyses at these locations, we can see how trips approach the location and to 
where they are headed.  This will help to explain any changes in travel patterns due to the different 
scenario improvements. 
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Figure 1. Travel Pattern Locations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Isolating Travel Paths 
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Isolating travel paths.  In Figure 2 above, the colored lines indicate eastbound traffic that passes 
through a point on SR 156 between San Juan Bautista and Hollister (the star shows the location).  
The thickness of the line indicates the volume of this traffic as it travels along roads from various 
origins to various destinations in the area.  For example, the line is thickest at the selected point 
on SR 156 (the star) since that is our observation point.  From the color and thickness of the lines, 
we see that most traffic passing through the point comes from the west and south (US 101, Anzar 
Road, and SR 129) and travels to Hollister and to SR 152 east of the SR 152/156 interchange.  
  
In Appendix E1, the select link results are displayed by scenario and in map format. 
 
E2: Travel Pattern Comparison 
 
In Appendix E2, the results of the select link analyses are displayed by location and in bar chart 
format.  An example is shown in Figure 3 below. 
 

Figure 3. Select Link Results by Location 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 shows select link results for eastbound (EB) traffic passing through a point on SR 156 
between San Juan Bautista and Hollister (see Figure 1 above).  Each bar shows results for a given 
scenario, and the colors within a bar indicate the direction from which traffic arrived.  For example, 
for the No Build Scenario, which is represented by the bar at the bottom of the chart, we see that 
about 425 trips came from the west, 700 came from the south, and 175 arrived from other 
locations.  This gives us about 1,300 EB trips passing through SR 156 between San Juan Bautista 
and Hollister, and of all the scenarios, this is the greatest number of trips at this location.  By 
comparing the different bars in the chart, we have an easy way to see the effects of each of the 
improvement scenarios compared to the No Build case. 
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No Build Scenario 
 
 
SR 156 between San Juan Bautista and Hollister 
                                                                                                       

 
 
SR 25 North of Shore Road 

 



System Analysis Study – Appendix E               June 2008                             

                                                                                                                                                   E1 - 5 of 24 

No Build Scenario 
 
SR 152 East of Ferguson Road 
 

 
 
 
SR 152 East of SR 156 
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No Build Scenario 
 
US 101 South of SR 156 

 
 
 
US 101 North of SR 152 East 
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Scenario 1 
 
SR 156 between San Juan Bautista and Hollister 

 
 
 
SR 25 North of Shore Road 
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Scenario 1 
 
SR 152 East of Ferguson Road 

 
 
 
SR 152 East of SR 156 
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Scenario 1 
 
US 101 South of SR 156 
 

 
 
 
US 101 North of SR 152 East 
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Scenario 2 
 
SR 156 between San Juan Bautista and Hollister 
 

 
 
SR 25 North of Shore Road 
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Scenario 2 
 
SR 152 East of Ferguson Road 

 
 
SR 152 East of SR 156 
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Scenario 2 
 
US 101 South of SR 156 

 
 
 
US 101 North of SR 152 East 
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Scenario 4 
 
SR 156 between San Juan Bautista and Hollister 

 
 
 
SR 25 North of Shore Road 
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Scenario 4 
 
SR 152 East of Ferguson Road 

 
 
SR 152 East of SR 156 
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Scenario 4 
 
US 101 North of SR 156 

 
 
US 101 North of SR 152 East 
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Scenario 4 
 
New East-West Route 
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Scenario 5 
 
SR 156 between San Juan Bautista and Hollister 

 
 
 
SR 25 North of Shore Road 
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Scenario 5 
 
SR 152 East of Ferguson Road 

 
 
SR 152 East of SR 156 
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Scenario 5 
 
US 101 South of SR 156 

 
 
 
US 101 North of SR 152 East 
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Scenario 5 
 
New East-West Route 
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Scenario 6 
 
SR 156 between San Juan Bautista and Hollister 

 
 
 
SR 25 North of Shore Road 
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Scenario 6 
 
SR 152 East of Ferguson Road 
 

 
 
SR 152 East of SR 156 
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Scenario 6 
 
US 101 South of SR 156 

 
 
US 101 North of SR 152 East 
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Scenario 6 
 
New East-West Route 
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Appendix E2: Origin and Destination Comparison 
 

SR 156 between San Juan Bautista and Hollister – EB 

 
SR 156 between San Juan Bautista and Hollister – WB 
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SR 25 North of Shore Road – NB 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR 25 North of Shore Road – SB 
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SR 152 East of Ferguson Road - EB 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR 152 East of Ferguson Road - WB 
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SR 152 East of SR 156 - EB 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
SR 152 East of SR 156 – WB 
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US 101 South of SR 156 – NB 
 
 
 
 
 
 
 
 
 
 
 
 
 

US 101 South of SR 156 – SB 
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US 101 North of SR 152 East – NB 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

US 101 North of SR 152 East – SB 
 

  
 
 
 
 
 
 
 
 
 
 
 

US 101 North of SR 152 E - NB- 2030 Peak Hour Origins

0 2000 4000 6000 8000

NoBld

1

2

4

5

6

Sc
en

ar
io

Merced

Hollister

St Teresa

West

South

Other

US 101 North of SR 152 E - NB- 2030 Peak Hour 
Destinations

0 2,000 4,000 6,000 8,000

NoBld

1

2

4

5

6

Sc
en

ar
io San Jose

Other

US 101 North of SR 152 E - SB- 2030 Peak Hour Origins

0 2,000 4,000 6,000 8,000

NoBld

1

2

4

5

6

Sc
en

ar
io

San Jose
Other

US 101 North of SR 152 E - SB- 2030 Peak Hour 
Destinations

0 2,000 4,000 6,000 8,000

NoBld

1

2

4

5

6

Sc
en

ar
io

Merced
Hollister
St Teresa
West
South
Other



System Analysis Study – Appendix E        June 2008              
           

        E2 - 7 of 7 

New East-West Routes – EB 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

New East-West Routes – WB 
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APPENDIX F. Environmental Resource Maps 
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APPENDIX G. Environmental Scoping Report 
 
 
A full report with details on the environmental scoping is available from Caltrans D5 
staff upon request. 
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APPENDIX H.  2030 Daily Total and Daily Truck Flows 
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No Build Scenario: 2030 Daily Flows       No Build Scenario: 2030 Daily Truck Flows 
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Scenario 1: 2030 Daily Flows       Scenario 1: 2030 Daily Truck Flows 
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Scenario 2: 2030 Daily Flows       Scenario 2: 2030 Daily Truck Flows 
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Scenario 4: 2030 Daily Flows       Scenario 4: 2030 Daily Truck Flows 
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Scenario 5: 2030 Daily Flows       Scenario 5: 2030 Daily Truck Flows 
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Scenario 6: 2030 Daily Flows       Scenario 6: 2030 Daily Truck Flows 
 
 

 
 


