
 

 
 
 

September 2007

 

  
 
STATE ROUTE 1 HOV LANE 
WIDENING PROJECT  
(FROM MORRISSEY BOULEVARD TO SAN ANDREAS ROAD) 
 

 
HOV REPORT 

 
 
 
 
 
Prepared for: 
 

Santa Cruz County Regional Transportation Commission 
 
 
 

 



 

 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page  TOC - i 
HOV REPORT – SEPTEMBER 2007  

TABLE OF CONTENTS 
 
CHAPTER 
 
1 Introduction 
 
 Introduction........................................................................................................................1-1 
 Report Structure .................................................................................................................1-4 
  
2 Existing Conditions 
 
 2.1 Traffic Volumes ...........................................................................................................2-1 
 2.2 Vehicle Occupancy ......................................................................................................2-1 
 2.3 Travel Time and Delay ................................................................................................2-3 
 2.4 Safety Data...................................................................................................................2-4 
 
3 Existing Condition Analysis 
 
 3.1 Existing Facility ...........................................................................................................3-1 
 3.2 Future Project Alternatives ..........................................................................................3-1 
 3.3 Future No Build Alternative ........................................................................................3-1 
 3.4 Future HOV Build Alternative.....................................................................................3-4 

 3.4.1 Typical Cross Section .....................................................................................3-4 
 3.4.2 Buffer Type and Width ...................................................................................3-4 
 3.4.3 Ingress / Egress ...............................................................................................3-4 
 3.4.4 Non Standard Features ....................................................................................3-8 
 3.4.5 Enforcement Areas..........................................................................................3-8 
 3.4.6 HOV Lane Operating Directions.....................................................................3-8 
 3.4.7 HOV Lane Hours of Operation .......................................................................3-8 
 3.4.8 Minimum Vehicle Occupancy Requirements .................................................3-10 

 3.5 Mixed Flow Lane Characteristics ................................................................................3-10 
 
4 Comparison of Alternatives 
 
 4.1 Year 2020 Traffic Volumes .........................................................................................4-1 
 4.2 Freeway Traffic Operations Analysis (Freq) ...............................................................4-1 
 4.3 Effect on Congestion and Capacity..............................................................................4-5 
  4.3.1 Vehicle Throughput ........................................................................................4.5 
  4.3.2 Delays and Densities .......................................................................................4-6 
  4.3.3 Travel Speed and Travel Time........................................................................4-7 
  4.3.4 Peak Period Volumes ......................................................................................4-7 
  4.3.5 Persons Moved per Peak Period......................................................................4-21 
  4.3.6 Peak Hour Volumes and Level of Service ......................................................4-21 
 4.4 Effect on Safety............................................................................................................4-25 
  
5 Summary and Conclusions 
 
 5.1 Summary......................................................................................................................5-1 
  5.1.1 Freeway Operations Summary – HOV Build Alternative...............................5-1 
  5.1.2 Freeway Operations Summary – Mixed Flow Alternative .............................5-3 
 5.2 Conclusions..................................................................................................................5-4 



  TABLE OF CONTENTS 
 

 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page  TOC - ii 
HOV REPORT – SEPTEMBER 2007  

 
TABULATIONS 

 
Table 2-1: State Route 1 Peak Period and Hourly Traffic Volume Counts ...................................2-2 
 
Table 2-2: Percentage of SOVs and HOVs on State Route 1 – May 2002 ....................................2-3 
 
Table 2-3: State Route 1 Travel Time Run Summary....................................................................2-3 
 
Table 2-4: County of Santa Cruz Daily Congestion Summary ......................................................2-4 
 
Table 2-5: State Route 1 Between Morrissey Blvd and State Park Drive......................................2-5 
 
Table 2-6: State Route 1 Between State Park and San Andreas Rd ...............................................2-5 
 
Table 3-1: HOV Lane Hours of Operation – San Francisco Bay Area ..........................................3-10 
 
Table 4-1: Measure of Effectiveness – Existing vs. Year 2020 No Build Scenarios .....................4-2 
 
Table 4-2: Measure of Effectiveness – Existing vs. Year 2020 HOV Build Scenarios .................4-3 
 
Table 4-3: Measure of Effectiveness – Existing vs. Year 2020 Mixed Flow Scenarios ................4-4 
 
Table 4-4A: Peak Period Freeway Segment Volumes – Northbound Direction............................4-9 
 
Table 4-4B: Peak Period Freeway Segment Volumes – Southbound Direction ............................4-11 
 
Table 4-5: Peak Hour LOS Summary – Year 2020 Conditions .....................................................4-24 
 
Table 4-6: Urban Freeway Crash Rates – HSIS vs. State Route 1.................................................4-25 
 
Table 5-1: Year 2020 Projected HOV Lane Performance Summary .............................................5-2 
 

 



  TABLE OF CONTENTS 
 

 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page  TOC - iii 
HOV REPORT – SEPTEMBER 2007  

 
ILLUSTRATIONS 

 
Figure 1-1: Project Location .......................................................................................................1-2 
 
Figure 1-2: Project Study Area ...................................................................................................1-3 
 
Figure 3-1: Typical Cross Section of State Route 1 – Existing Conditions................................3-2 
 
Figure 3-2: State Route 1 Lane Line Diagram – Existing Conditions ........................................3-3 
 
Figure 3-3: State Route 1 Lane Line Diagram – Future No Build Conditions ...........................3-5 
 
Figure 3-4: State Route 1 Lane Line Diagram – Future HOV Build Conditions........................3-6 
 
Figure 3-5: Typical Cross Section of State Route 1 – Future HOV Build Conditions ...............3-7 
 
Figure 3-6: Cross Section within the Study Area – Future Mixed Flow Conditions ..................3-11 
 
Figure 4-1A: Freeway and Ramp Volumes – Existing Conditions (AM Peak).............................4-13 
 
Figure 4-1B: Freeway and Ramp Volumes – Existing Conditions (PM Peak) .............................4-14 
 
Figure 4-2A: Freeway and Ramp Volumes – Year 2020 No Build Conditions (AM Peak) .........4-15 
 
Figure 4-2B: Freeway and Ramp Volumes – Year 2020 No Build Conditions (PM Peak) ..........4-16 
 
Figure 4-3A: Freeway and Ramp Volumes – Year 2020 HOV Build Conditions (AM Peak)......4-17 
 
Figure 4-3B: Freeway and Ramp Volumes – Year 2020 HOV Build Conditions (PM Peak) ......4-18 
 
Figure 4-4A: Freeway and Ramp Volumes – Year 2020 Mixed Flow Conditions (AM Peak).....4-19 
 
Figure 4-4B: Freeway and Ramp Volumes – Year 2020 Mixed Flow Conditions (PM Peak) .....4-20 
 
 

 



  TABLE OF CONTENTS 
 

 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page  TOC - iv 
HOV REPORT – SEPTEMBER 2007  

 
APPENDIX 

 
 
A:  Freq Output Sheets 
 
 A-1: Existing Conditions  
 A-2: Year 2020 No Build Conditions 
 A-3: Year 2020 HOV Build Conditions 
 A-4: Year 2020 Mixed Flow Conditions 
  
 
B:  Freq Graphic Outputs 
 
 B-1: Year 2015 HOV Build Conditions 
 B-2: Year 2035 HOV Build Conditions 
 B-3:   Year 2020 HOV Build Conditions  
 
 
C:  Cumulative Daily Freeway Section Volumes 
 
 C-1: Year 2015 HOV Build Conditions 
 C-2: Year 2035 HOV Build Conditions 
 C-3: Year 2020 HOV Build Conditions 
  
 
D:  HSIS Statistics 
 
 
 
E: Basic Average Accident Rate Table - Highways 
  



 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page 1 - 1 
HOV REPORT – SEPTEMBER 2007 

Chapter 1 
INTRODUCTION 
 
 
The Santa Cruz County Regional Transportation Commission (SCCRTC) in cooperation with the 
California Department of Transportation (Caltrans) and the Federal Highway Administration 
(FHWA) initiated the State Route 1 (SR-1) Widening/High Occupancy Vehicle (HOV) Lane 
project to explore alternatives that would relieve and manage traffic congestion on State Route 1 
between Morrissey Boulevard and San Andreas Road/Larkin Valley Road interchanges.  A 
major investment study determined the relative mobility benefits of different corridor 
improvement alternatives.  HOV lane addition was selected as one of the build alternatives.  A 
traffic operations study to analyze the feasibility of this option has been performed. 
 
This document is the HOV Report for the proposed HOV lane project and conforms to Section 
149 of the California Streets and Highways Code, as well as Section 21655.5 of the California 
Vehicle Code.  According to its guidelines, the analysis year for this report should be based on 
anticipated traffic volumes five years after the opening year.  The proposed HOV lane project is 
expected to open by year 2015; therefore, the analysis period for this study would be year 2020. 
 
Currently, State Route 1 has two travel lanes in each direction (a total of four lanes) and consists 
of nine interchanges within the study area.  There are no existing HOV lanes within the study 
area.  State Route 1 serves the local traffic between the cities and communities within the County 
of Santa Cruz, commute traffic within the County and to/from Santa Clara and Monterey 
Counties, as well as tourist traffic.  In addition, State Route 1 is the primary route for goods 
movement to and from most communities in the County of Santa Cruz. 
 
The proposed State Route 1 HOV lanes would add one HOV lane per direction, extending 
approximately 8.25 miles, between the Morrissey Boulevard interchange and the San Andreas 
Road/Larkin Valley Road interchange.  Figure 1-1 represents the project location and Figure 1-2 
illustrates the study corridor for this report, from the northerly end of Morrissey Boulevard to the 
southern end of San Andreas Road/Larkin Valley Road.  The interchange spacing is about one 
mile, with the exception of a spacing of about 0.42 mile between the Bay Avenue/ Porter Street 
and 41st Avenue interchanges, and a spacing of 1.55 miles between the State Park Drive and Park 
Avenue interchanges.  Exact spacing between each interchange located within the project study 
area is as follows: 
 

• Between the Highway 17 off-ramp and Morrissey Boulevard – 1.0 mile 
• Between Morrissey Boulevard and Soquel Drive – 0.96 mile 
• Between Soquel Drive and 41st Avenue – 1.2 miles 
• Between 41st Avenue and Bay/Porter Streets – 0.42 mile 
• Between Bay/Porter Streets and Park Avenue – 1.1 miles 
• Between Park Avenue and State Park Drive – 1.5 miles 
• Between State Park Drive and Rio Del Mar Boulevard – 1.4 miles 
• Between Rio Del Mar Boulevard and Freedom Boulevard – 0.8 mile 
• Between Freedom Boulevard and San Andreas Road/Larkin Valley Road – 0.7 mile 
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REPORT STRUCTURE 
 
This HOV Report is divided into six chapters.  Chapter 2 describes the existing freeway 
conditions and quantifies delay from recurrent congestion, while Chapter 3 provides design and 
operational details of the project alternatives.  Chapter 4 discusses the effect of each project 
alternative on congestion, capacity, and safety under Year 2020 (opening year plus five years) 
conditions.  Lastly, the study summary and conclusions are presented in Chapter 5. 
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Chapter 2 
EXISTING CONDITIONS 
 
 
Under Existing Conditions, recurrent congestion occurs on State Route 1 due to the following 
freeway bottlenecks: 
 

• In the northbound direction, the primary bottleneck is the State Route 1/State Route 17 
junction.  Congestion caused by this bottleneck begins at Soquel Avenue and the State 
Route 1/State Route 17 junction and extends beyond Freedom Boulevard during peak 
hours. 

• In the southbound direction, there are multiple bottlenecks with the primary bottleneck 
located near the Bay Avenue/Porter Street interchange.  Due to these constraints, 
congestion between Ocean Street and Bay Avenue/Porter Street functions as a meter.   

 
Traffic volumes, vehicle occupancies, travel times and delays, and accident data under Existing 
Conditions are discussed in detail in the following sections. 
 
2.1 TRAFFIC VOLUMES 
 
A series of traffic counts were collected to perform the traffic analysis under Existing 
Conditions.  State Route 1 travel lanes were videotaped near the Freedom Boulevard interchange 
in Fall 2003 and at the Capitola Avenue overcrossing during Spring 2001 and Summer 2001.  
The traffic volumes were counted from these videotapes.  These traffic counts represent the total 
number of vehicles that passed through these locations during each hour of the survey period.  
They do not reflect the capacity of the corridor, but only the vehicle throughput. 
 
Table 2-1 exhibits the weekday hourly traffic counts on State Route 1 collected near Capitola 
Avenue overcrossing and at Freedom Boulevard interchange from 6:00 AM and 7:00 PM.  The 
traffic counts indicate that the morning peak period lasts from 7:00 AM to 10:00 AM, while the 
evening peak period lasts from 3:00 PM to 6:00 PM.  During the AM peak period, the average 
traffic volume on State Route 1 was 3,440 vehicles per hour (vph) in the northbound direction 
and 2,800 vph in the southbound direction.  During the PM peak period, the average traffic 
volumes were 3,640 and 3,500 vph in the northbound and southbound directions, respectively. 
 
2.2 VEHICLE OCCUPANCY 
 
Within the study area, vehicle classification counts and auto occupancies on State Route 1 were 
obtained from the 2003 Transportation Monitoring Report (SCCRTC, April 2004).  The Santa 
Cruz County Regional Transportation Commission (SCCRTC) State Route 1 surveys were 
performed north of the 41st Avenue interchange from 5:45 AM to 9:00 AM and from 3:30 PM to 
6:00 PM in May 2002.   
 
 
 



 EXISTING CONDITIONS 
 

 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page 2 - 2 
HOV REPORT – SEPTEMBER 2007 
 

Table 2-1 
State Route 1 Peak Period and Hourly Traffic Volume Counts 

Spring 2001  
@ Capitola O/C 

Summer 2001 
@ Capitola O/C 

Fall 2003 
@ Freedom I/C 

Peak Period 
Average Time Period 

NB SB NB SB NB SB NB SB 
6:00 AM to 7:00 AM 3,100 1,350 2,500 1,200 2,700 1,300   
7:00 AM to 8:00 AM 3,850 3,050 3,100 2,200 2,400 2,600 
8:00 AM to 9:00 AM 3,300 3,050 3,850 3,050 2,000 2,600 
9:00 AM to 10:00 AM 3,450 2,800 3,100 2,650 1,950 2,000 

3,440 2,800

10:00 AM to 11:00 AM 3,050 2,400 3,050 2,650 1,800 1,900   
11:00 AM to 12:00 PM 3,150 2,900 2,550 3,000 1,800 1,950   
12:00 PM to 1:00 PM 3,200 3,300 3,300 3,200 1,800 2,000   
1:00 PM to 2:00 PM 3,050 3,200 3,550 3,200 1,900 2,200   
2:00 PM to 3:00 PM 3,400 3,600 3,350 3,300 2,100 2,400   
3:00 PM to 4:00 PM 3,950 3,550 3,350 3,100 2,300 2,800 
4:00 PM to 5:00 PM 3,500 3,600 3,750 3,450 2,350 3,000 
5:00 PM to 6:00 PM 3,400 3,700 3,850 3,600 2,300 3,150 

3,640 3,500

6:00 PM to 7:00 PM 2,800 3,650 3,000 3,700 2,400 3,200   
Source: Wilbur Smith Associates, 2001 and 2003 
NOTES:  
Volumes rounded to nearest 50 vehicles. 
Bold italics indicate AM and PM peak period values. 
 
During the weekday AM peak period, about 97 percent of the vehicles surveyed north of the 41st 
Avenue interchange were autos and the remaining three percent were trucks.  During the 
weekday PM peak period, about 99 percent of the vehicles surveyed were autos and about one 
percent were trucks.  Buses represented less than one percent of the total traffic on State Route 1. 
 
According to the SCCRTC report, the average auto occupancies on State Route 1 were similar 
for both the directions of travel during each peak period.  Auto occupancies were higher during 
the PM peak period (1.22 persons per vehicle in the northbound direction and 1.26 persons per 
vehicle in the southbound direction) than during the AM peak period (1.15 persons per vehicle in 
the northbound direction and 1.14 persons per vehicle in the southbound direction).  No data was 
available for the truck and bus occupancies. 
 
For autos traveling on State Route 1, the percentages of single occupancy vehicles (SOV), high 
occupancy vehicles with two occupants (HOV 2), and those with three or more occupants (HOV 
3+) are presented in Table 2-2.  During the weekday AM and PM peak periods, SOVs range 
from 78 to 88 percent, the HOV 2 category ranges between 11 and 20 percent, while the HOV 3+ 
category ranges between one and two percent. 
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Table 2-2 
Percentage of SOVs and HOVs on State Route 1 – May 2002 

Northbound Southbound 
Occupancy AM PM AM PM 

SOV 88% 78% 87% 81% 
HOV 2 persons 11% 20% 11% 17% 
HOV 3+ persons 1% 2% 2% 2% 

Total 100% 100% 100% 100% 
Source: 2003 Transportation Monitoring Report, SCCRTC, April 2004 
NOTES:  
Data collected on State Route 1, north of 41st Avenue interchange in May 2003. 
 
2.3 TRAVEL TIME AND DELAY 
 
Travel time surveys were conducted along the State Route 1 study corridor in October 2003 
during weekday AM, midday, and PM peak periods.  The route surveyed for travel time and 
delay study extended for 8.8 miles between San Andreas Road/Larkin Valley Road interchange 
and Branciforte Drive overcrossing, just south of the State Route 1/State Route 17 interchange. 
 
The travel times were used to calculate the average travel speeds during these time periods.  
These travel times were used to validate the traffic operations model for the existing freeway 
operations during weekday AM and PM peak hour conditions.  Table 2-3 lists the travel time run 
summary per peak period and direction under Year 2003 Conditions. 
 

Table 2-3 
State Route 1 Travel Time Run Summary 

Between San Andreas Road/ Larkin Valley Road and Branciforte Drive 
 AM Peak Midday Peak PM Peak 

Number of Runs 
NB 2 3 2 
SB 2 2 3 
Average Travel Time (mm:ss) 
NB 15:39 7:55 8:58 
SB 8:52 8:39 15:21 
Average Speed (mph) 
NB 34 66 56 
SB 61 63 34 

Source: Wilbur Smith Associates, 2003 
 
Based on the travel time runs, peak period traffic along State Route 1 showed heavy 
directionality.  In the morning peak period, the northbound direction was heavy with commuters 
heading into the City of Santa Cruz and the County of Santa Clara via State Route 17, while 
during the evening peak period, the majority of the traffic traveled southbound from the above 
mentioned destinations.  As mentioned in the HOV Report Guidelines, recurrent congestion 
occurs when average travel speeds are at 35 mph or less on incident-free weekdays during peak 
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hours for durations of at least 15 minutes.  Since the average speed of northbound State Route 1 
during AM peak period and southbound State Route 1 during PM peak period is less than 35 
mph (34 mph), it indicates that recurrent congestion is prevalent under Existing Conditions on 
this State Route 1 freeway corridor. 
 
Delay information was obtained from the latest Highway Congestion Monitoring Program 
(HICOMP) report, published by Caltrans in Year 2003.  Table 2-4 summarizes the delay 
characteristics of the County of Santa Cruz for three years between 2001 and 2003.  According 
to the report, average daily delay for the County of Santa Cruz was 4,141 vehicle hours for the 
three analysis years (between years 2001 and 2003).  This delay is defined as the difference in 
travel times between the congested speed and 35-mph travel speed.  The delays were highest in 
year 2001 at 4,814 vehicle hours and declined by 26 percent in year 2002 (3,578 vehicle hours).  
The data for year 2003 shows that delays increased by 13 percent (4,030 vehicle hours) 
compared to year 2002 delays.  It is possible that the decline in delay for year 2002 was caused 
by employment uncertainties around the study area.  These economic uncertainties could result 
in fewer vehicles on the roadways and hence a lower daily congestion.   The increase in delays 
observed in 2003 indicates a possible economic recovery trend for Santa Cruz County.  
 
Although the HICOMP data reported aggregated delays for the entire county, State Route 1 
being the principal corridor for the region was expected to follow a similar trend.  No further 
breakdown of delay data is available. 
 

Table 2-4 
County of Santa Cruz Daily Congestion Summary 

Year 2001 Year 2002 Year 2003 Average 
4,814 3,578 4,030 4,141 

Source: Caltrans Highway Congestion Monitoring Program (HICOMP), 2002 and 2003. 
NOTES: 
Congestion values are presented in vehicle hours of delay. 
 
2.4 SAFETY DATA 
 
This section presents the accident data on State Route 1 within the study area.  Table 2-5 presents 
the safety data for State Route 1 between Morrissey Boulevard and Larkin Valley Road/San 
Andreas Road interchanges during the period from July 2003 to June 2006 per selective accident 
rate calculations obtained from Caltrans.  Within the study area, the safety data is presented for 
seven freeway segments with different rate groups.  Appendix E exhibits the Basic Average 
Accident Rate Table for highways provided by Caltrans. 
 
Within a three-year study period between year 2003 and 2006, the study area had a total of 765 
accidents with 3 fatalities and 206 injuries.  The total accident rates for the seven freeway 
segments within the study area are below the statewide average rate for corresponding rate 
groups, except for the following two freeway segments: 
 

• From North of Bay Avenue interchange to south of 41st Avenue interchange 
• From South of 41st Avenue interchange to north of 41st Avenue interchange 
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Approximately three-fourths of the total accidents within the study area occurred at the following 
three freeway segments: 
 

• From Freedom Boulevard interchange to location between State Park Drive and Park 
Avenue interchanges 

• From location between State Park Drive and Park Avenue interchanges to north of Bay 
Avenue interchange 

• North of 41st Avenue interchange to north of Soquel Avenue interchange 
 
Of the 765 accidents that occurred within the study area, 608 involved multiple vehicles.  Also, 
622 accidents occurred in the daylight, while 658 crashes occurred during normal (dry) 
conditions. 
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Table 2-5 
State Route 1 Between Morrissey Boulevard and Larkin Valley Road Interchanges 
Three Year Accident Data, Years 2003 - 2006 (Accidents Per Million Vehicle Miles) 

SR-1 Segment Actual California Average 

From To 
Rate 

GroupA Fatal 
Fatal plus 

Injury Total Fatal 
Fatal plus 

Injury Total 

Larkin Valley Rd. 
interchange (7.670)B 

Freedom Blvd. 
interchange (8.354) H 60 0.000 0.140 0.500 0.010 0.270 0.740 

Freedom Blvd. 
interchange (8.354) 

Between State Park Dr. 
and Park Ave. 
interchanges (11.797) 

H 59 0.009 0.220 0.800 0.014 0.450 1.170 

Between State Park Dr. 
and Park Ave. 
interchanges (11.797) 

N/O Bay Ave. interchange 
(13.277) H 63 0.000 0.250 0.970 0.016 0.520 1.410 

N/O Bay Ave. interchange 
(13.277) 

S/O 41st Avenue 
interchange (13.460) H 64 0.000 0.330 1.230 0.006 0.300 0.980 

S/O 41st Avenue 
interchange (13.460) 

N/O 41st Ave. interchange 
(13.732) H 63 0.000 0.480 1.940 0.016 0.530 1.440 

N/O 41st Ave. interchange 
(13.732) 

N/O Soquel Ave. 
interchange (15.050) H 59 0.000 0.270 0.970 0.015 0.480 1.270 

N/O Soquel Ave. 
interchange (15.050) 

Morrissey Blvd. 
interchange (15.819) H 63 0.000 0.290 0.920 0.017 0.560 1.530 

Source:  Caltrans Selective Accident Rate Calculations 
NOTES: 
A – For rate groups, please refer to Appendix E. 
B – Location (Postmile) 
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Chapter 3 
PROJECT ALTERNATIVES 
 
 
This chapter discusses the various project alternatives, the design and operational details of the 
project alternatives, and presents the typical cross section of the freeway within the study area for 
each of the project alternatives. 
 
3.1 EXISTING FACILITY 
 
Within the study area, the typical cross section of State Route 1 under Existing Conditions is 
shown in by Figure 3-1.  Under Existing Conditions, State Route 1 is a four-lane divided 
freeway with two 12 feet wide travel lanes in each direction.  8 to 10 feet shoulders are also 
provided on either side of the freeway in both the northbound and the southbound directions.  All 
the travel lanes are mixed flow lanes. 
 
State Route 1 has the same cross section as shown in Figure 3-1 all through the study area, with 
the exception of the interchanges between 41st Avenue and Porter Street/Bay Avenue, where 
auxiliary lanes are located in both the northbound and southbound directions. 
 
Figure 3-2 presents the lane-line diagram of the State Route 1 study area under Existing 
Conditions. 
 
3.2 FUTURE PROJECT ALTERNATIVES 
 
This report involves analyzing the State Route 1 freeway operations under Year 2020 conditions 
for the following three alternatives: 
 

• No Build Alternative – Future year alternative incorporating planned transportation 
improvements that are expected to be implemented by the analysis years (i.e., auxiliary 
lanes between Morrissey Boulevard and Soquel Drive and State Route 17 Merge Lane 
project improvements). 

• HOV Build Alternative – No Build alternative incorporating HOV lanes, ramp metering, 
and supporting auxiliary lanes. 

• Mixed Flow Alternative – No Build alternative with an additional mixed-flow lane in 
each direction, ramp metering, and supporting auxiliary lanes. 

 
A detailed description of each of the alternatives is provided as follows. 
 
3.3 FUTURE NO BUILD ALTERNATIVE 
 
The typical cross section of State Route 1 under the Future No Build alternative is the same as 
that under Existing Conditions, except that this project alternative includes existing corridor 
geometries plus various planned non-HOV improvements in the vicinity of the study area. 
 



SANTA CRUZ STATE ROUTE 1 HOV TRAFFIC OPERATIONS

Figure 3-1
TYPICAL CROSS SECTION OF STATE ROUTE 1

EXISTING CONDITIONS



N
O

R
T

H
N

O
T

 T
O

 S
C

A
L

E

 S
A

N
TA

 C
R

U
Z

 S
TA

TE
 R

O
U

TE
 1

 H
O

V
 T

R
A

FF
IC

 O
P

ER
A

TI
O

N
S

3
9

3
0

7
0

/H
W

Y 
BA

SE
 -

 0
4

/0
2

/0
7

Ri
o 

D
el

 M
ar

 B
lv

d.
Fr

ee
do

m
 B

lv
d.

Sa
n 

A
nd

re
as

 R
d.

Ba
y 

A
ve

.

Pa
rk

 A
ve

.
St

at
e 

Pa
rk

 D
r.

M
or

ri
ss

ey
Bl

vd
.

So
qu

el
 A

ve
.

4
1

st
 A

ve
.

Fa
ir

m
ou

nt
A

ve
.

Fr
om

 H
al

f
M

oo
n 

Ba
y

Ri
o 

D
el

 M
ar

 B
lv

d.
Fr

ee
do

m
 B

lv
d.

La
rk

in
 V

al
le

y 
Rd

.

Po
rt

er
 S

t.

.r
D kraP etatS

.ev
A kraP

Em
el

in
e 

A
ve

.

Em
el

in
e 

A
ve

.

H
ig

hw
ay

 1
7

To
 H

al
f

M
oo

n 
Ba

y

M
A

TC
H

 L
IN

E

Fr
om

H
ig

hw
ay

 1
7

To
/F

ro
m

W
at

so
nv

ill
e

So
qu

el
 D

r.
4
1

st
 A

ve
.

A A

M
A

TC
H

 L
IN

E

A A

Fi
gu

re
 3

-2

ST
A

TE
 R

O
U

TE
 1

 L
A

N
E 

LI
N

E 
D

IA
G

R
A

M
EX

IS
TI

N
G

 C
O

N
D

IT
IO

N
S

M
or

ri
ss

ey
Bl

vd
.

Ro
on

ey
 S

t.



 
SANTA CRUZ SR-1 HOV TRAFFIC OPERATIONS Page 3 - 4 
HOV REPORT – SEPTEMBER 2007 
 

These freeway improvements include the State Route 17 Merge Lane project and the State Route 
1 Auxiliary Lane Widening project (from Morrissey Boulevard to Soquel Avenue) 
improvements.  The finalized lane line diagram of the State Route 1 study area under Future No 
Build Conditions is presented in Figure 3-3. 
 
3.4 FUTURE HOV BUILD ALTERNATIVE 
 
This project alternative involves the addition of HOV lanes, ramp metering (as part of Caltrans 
long-term plan for the corridor), as well as various auxiliary lanes and interchange improvements 
within the State Route 1 study area.  For this alternative, auxiliary lanes are proposed at the 
following six locations along State Route 1: 
 

• Between Morrissey Boulevard and Soquel Avenue interchanges 
• Between Soquel Avenue and 41st Avenue interchanges 
• Between Porter Street and Park Avenue interchanges 
• Park Avenue and State Park Drive interchanges 
• State Park Drive and Rio Del Mar Boulevard interchanges 
• Rio Del Mar Boulevard and Freedom Boulevard interchanges 

 
Auxiliary lanes are provided in both the northbound and southbound directions at the above 
mentioned locations, except between Park Avenue and State Park Drive interchanges, where the 
auxiliary lane is provided in the southbound direction only. 
 
Figure 3-4 exhibits the lane line diagram of the State Route 1 study area. 
 
3.4.1 Typical Cross Section 
  
Figure 3-5 presents the typical cross section of State Route 1 under Future HOV Build 
Conditions. 
 
Within the study area, State Route 1 would consist of three 3.6m lanes in each direction.  Of the 
three lanes, one lane would be the HOV lane (median lane) and the remaining two lanes would 
be mixed flow lanes.  3.0m shoulders would be provided on the right side of the freeway in each 
direction, unlike on both sides under Existing Conditions.  At locations where auxiliary lanes are 
proposed, additional 3.6m lanes are provided as rightmost lanes.  The operational details of the 
Future HOV Build alternative are discussed below. 
 
3.4.2 Buffer Type and Width 
 
No HOV buffer is provided in the study area for this project. 
 
3.4.3 Ingress/Egress 
 
These HOV lanes are not designed with restricted entries and exits; as such ingress/egress is 
continuous all along the HOV lane corridor. 
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3.4.4 Non-Standard Features 
   
Based on the HOV guidelines provided in HOV Enforcement Report (Chapter 6, Section 6.4), a 
300m-long paved bi-directional enforcement area would be built in the southern portion of the 
project.  The separation in the median barrier would be provided for California Highway Patrol 
(CHP) motorcycle officers to patrol the HOV facility in both directions. 
 
3.4.5 Enforcement Areas 
 
In the 13.7 km corridor, one HOV bi-directional enforcement area has been accommodated.  It is 
located at Station 112+75 between the State Park Drive and Park Avenue interchanges.  It is 
recommended that one station location be added in the southern portion of the project.  If needed, 
a second station could be located in the northern portion of the project. In addition, non-standard 
inside shoulders are proposed at some locations.  An inside (median) shoulder of 6.6m will be 
provided at the following locations: 

1. Sta 61+50 to 85+00 
2. Sta 95+00 to 105+00 
3. Sta 165+00 to 175+00 

 
An inside (median) shoulder of 1.8m will be provided at the following locations: 

1. Sta 85+00 to 95+00 
2. Sta 105+00 to 165+00 
3. Sta 175+00 to end of project 

 
3.4.6 HOV Lane Operating Directions 
 
One HOV lane in each direction will be constructed on State Route 1.  The hours of operation 
and the minimum vehicle occupancy requirements of these HOV lanes are discussed in the 
following sections. 
 
3.4.7 HOV Lane Hours of Operation 
 
The operating times of the HOV lanes are identified based on the FREQ results displaying the 
future congestion hours, forecasted hourly freeway volumes, and an observation of the existing 
HOV lane hours of operation in the San Francisco Bay Area. 
 
Appendix C presents the cumulative hourly freeway volumes forecasted by the AMBAG Model 
under Years 2015 and 2035 HOV Build Conditions.  Based on these traffic volumes forecasted, 
it was identified that State Route 1 would serve the majority of the AM peak commute traffic 
from 6 AM to 12 PM and the PM peak commute traffic from 2 PM and 8 PM.  Freeway volumes 
forecasted outside these peak periods would not be as high as the peak period hourly traffic 
volumes. 
 
To pinpoint the exact operating hours of the HOV lanes, hours of congestion within the study 
area were identified.  FREQ simulation runs were performed from 6 AM to 12 PM in the 
morning peak period and 2 PM to 8 PM in the evening peak period.  FREQ graphic outputs 
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under Year 2015 HOV Build and Year 2035 HOV Build Conditions were used to identify the 
congestion hours in the peak commute directions (northbound direction during AM peak period 
and southbound direction during PM peak period).  Appendix B exhibits the FREQ graphic 
outputs under Year 2015 and Year 2035 HOV Build Conditions.  Under Year 2015 HOV Build 
Conditions, the FREQ results indicate that there would be no congestion on the freeway during 
peak commute hours, except for a two-hour congestion period in the northbound direction during 
AM peak period.  Since, negligible congestion was forecasted by the FREQ analysis under Year 
2015 HOV Build Conditions, FREQ results under Year 2035 HOV Build Conditions were used 
to identify the hours of operation of the HOV lanes. 
 
FREQ graphic outputs under Year 2035 HOV Build Conditions indicate that congestion at the 
worst location would occur in the project study area from 6:30 AM to 11:45 AM in the 
northbound direction during the AM peak period.  It is assumed that the morning peak period 
commute traffic would be responsible for freeway congestion from 6:30 AM to 10 AM, while 
midday peak period commute traffic would be responsible for the congestion after 10 AM.  In 
addition, based on the existing HOV hours of operation prevalent in the San Francisco Bay Area 
(shown in Table 3-1), HOV lanes, in general, would be operational for a four-hour duration 
(between 5 AM and 9 AM) in the AM peak period.  The traffic conditions in the County of Santa 
Cruz are comparable to that in the Bay Area.  As mentioned above, peak commute traffic does 
not travel along State Route 1 between 5 AM and 6 AM.  As such, the HOV lanes within the 
study area are proposed to operate between 6 AM and 10 AM during the AM peak period in both 
the northbound and southbound directions. 
 
In the southbound direction during PM peak period, FREQ results indicate that congestion at the 
worst location would occur from 3 PM to 7 PM.  Also, under Existing Conditions, HOV lanes, in 
general, are operational for a four-hour duration from 3 PM to 7 PM in the San Francisco Bay 
Area (shown in Table 3-1).  Since the PM peak congestion period in the study area under future 
conditions is the same as the current HOV lane hours of operation in the Bay Area, the HOV 
lanes within the study area are proposed to operate between 3 PM and 7 PM during the PM peak 
period.
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Table 3-1 

HOV Lane Hours of Operation – San Francisco Bay Area 
Predominant HOV Lane Hours of Operation  

Location AM Peak Period PM Peak Period 

North Bay 7 AM – 9 AM 3 PM – 6:30 PM 

San Francisco and Peninsula 5 AM – 9 AM 3 PM – 7 PM 

East Bay   

Around Fremont 5 AM – 9 AM 3 PM – 7 PM 
Around San Francisco 5 AM – 10 AM 3 PM – 7 PM 

Others 6 AM – 9 AM 3 PM – 6 PM 

South Bay 5 AM – 9 AM 3 PM – 7 PM 
Source: www.511.org and Wilbur Smith Associates, May 2007 
 
 
3.4.8 Minimum Vehicle Occupancy Requirements 
 
Within the study area, the HOV lanes would be operational with minimum vehicle occupancy of 
two persons.  This traffic operational analysis has been performed based on the assumption that 
the minimum vehicle occupancy requirement for the HOV lane is two persons.  Results obtained 
from this assumption indicate that traffic volumes that would use the HOV lane in the peak hours 
are not greater than the HOV lane capacity.  As such, on the State Route 1 study corridor, all 
vehicles with occupancy of two persons or more per vehicle would be permitted to access the 
HOV lane during the HOV lane hours of operation. 
 
3.5 MIXED FLOW LANE CHARACTERISTICS 
 
Figure 3-6 exhibits the typical cross section of the State Route 1 study area under a comparable 
Future Mixed Flow Condition.  Note that this mixed flow widening condition is analyzed as part 
of this report only as per HOV guidelines and is not a viable build alternative under 
consideration for this corridor.  The traffic operations analysis of the mixed flow scenario is 
discussed in the next section. 
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Chapter 4 
COMPARISON OF ALTERNATIVES 
 
 
This chapter summarizes the traffic operational performance of the project study area under Year 
2020 Conditions (opening year plus five years).  According to the HOV Report Guidelines, the 
analysis year for this report should be based on anticipated traffic volumes five years after the 
operating year. 
 
4.1 YEAR 2020 TRAFFIC VOLUMES 
 
Traffic volumes under Year 2020 Conditions were estimated from the existing traffic volumes 
and the volumes developed under Year 2035 Conditions (design year conditions).  The traffic 
volumes under Year 2035 Conditions have been forecasted using the AMBAG Model 
projections.  Traffic Operations Report (Chapter 4) provides a detailed description of the 
methodology involved in developing Year 2035 traffic volumes.  Using the traffic volumes under 
Existing and Year 2035 Conditions, Year 2020 traffic volumes were interpolated based on the 
straight-line methodology. 
 
4.2 FREEWAY TRAFFIC OPERATIONS ANALYSIS (FREQ) 
 
FREQ Version 2.08 (developed by the Institute of Transportation Studies, University of 
California at Berkeley) macro-simulation software was used to simulate the freeway traffic 
operations based on the traffic patterns and volumes obtained from the AMBAG travel demand 
model outputs.  FREQ is a macroscopic deterministic simulation model, based on demand-
supply analytical framework.  This model was developed in cooperation with Caltrans to 
evaluate various freeway facilities for numerous design and operation improvements.  It has been 
updated over a course of 30 years. 
 
FREQ simulation was run for northbound and southbound directions for both the AM peak (6 
AM to 12 PM) and the PM peak (2 PM to 8 PM) periods.  The six-hour peak period captured the 
entire period of congestion along the study corridor.  Congestion increases over time due to 
population, traffic growth, and the lengthening of the peak period towards earlier or latter hours, 
called as “peak spreading” may occur.  The longer study duration ensured that any peak 
spreading in future years would be captured by the model.  
 
The peak hour represents the highest one-hour time frame within the peak period and 
performance measures were obtained from the peak period output.  Various Measures of 
Effectiveness (MOEs) were extracted from the simulation tool to forecast Year 2020 freeway 
operations within the study area, including average travel time, travel speed, vehicle volume and 
delay, vehicle and person trips, total travel distance, and Level of Service (LOS).  Tables 4-1 to 
4-3 present the FREQ simulation results under Existing, Year 2020 No Build, Year 2020 HOV 
Build, and Year 2020 Mixed Flow Build Conditions. 
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Table 4-1 
Measure of Effectiveness - Existing versus Year 2020 No Build Scenarios 

Existing 2020 No Build % Difference Measure of Effectiveness AM PM AM PM AM PM 
Northbound             

23 15 31 16 35% 7% Average Travel Time (minutes) 
16 12 27 14 69% 17% 
30 39 23 37 -23% -5% Average Speed (mph) 
44 52 27 44 -40% -15% 
14 6 20 7 41% 12% Delay (minutes per vehicle) 
4 2 15 4 270% 90% 

2,923 3,235 3,470 3,931 19% 22% No. of Vehicle Trips (per hour) 
3,045 2,805 3,398 3,312 12% 18% 
3,308 4,024 3,928 4,891 19% 22% No. of Persons Trips (per hour) 
3,447 3,489 3,847 4,120 12% 18% 
1,274 823 1,819 1,072 43% 30% Freeway Travel Time (VHT) 
821 544 1,505 745 83% 37% 

38,517 32,349 40,941 39,314 6% 22% Travel Distance (VMT) 
35,933 28,045 40,099 33,114 12% 18% 
1.13 1.24 1.13 1.24 0% 0% Avg. Vehicle Occupancy 

(persons/vehicle) 1.13 1.24 1.13 1.24 0% 0% 
52 40 68 50 30% 25% Density  

(passenger cars per mile per lane) 35 27 57 35 63% 30% 
F E F F N/A N/A Level of Service 
D D F E N/A N/A 

Southbound       
10 27 14 51 40% 89% Average Travel Time (minutes) 
10 18 11 33 10% 83% 
60 26 43 14 -28% -46% Average Speed (mph) 
61 39 55 21 -9% -45% 
0 15 5 39 N/A 160% Delay (minutes per vehicle) 
0 6 1 21 417% 251% 

2,918 3,101 3,192 2,782 9% -10% No. of Vehicle Trips (per hour) 
2,332 2,885 2,697 2,911 16% 1% 
3,385 3,664 3,702 3,279 9% -11% No. of Persons Trips (per hour) 
2,705 3,405 3,128 3,428 16% 1% 
507 1,391 778 2,352 53% 69% Freeway Travel Time (VHT) 
400 858 509 1,590 27% 85% 

30,348 35,661 33,193 32,545 9% -9% Travel Distance (VMT) 
24,251 33,182 28,044 34,060 16% 3% 
1.16 1.18 1.16 1.18 0% 0% Avg. Vehicle Occupancy 

(persons/vehicle) 1.16 1.18 1.16 1.18 0% 0% 
24 59 33 89 38% 50% Density  

(passenger cars per mile per lane) 19 36 22 59 16% 64% 
C F D F N/A N/A Level of Service  
C E C F N/A N/A 

Source: Wilbur Smith Associates, May 2007 
NOTES: 
Non-italicized and non-bold values represent peak hour values. 
Bold italicized values represent peak period (6 AM – 12 PM and 2 PM – 8 PM) values.  
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Table 4-2 
Measure of Effectiveness - Existing versus Year 2020 HOV Build Scenarios 

2020 No Build 2020 HOV Build % Difference Measure of Effectiveness AM PM AM PM AM PM 
Northbound             

31 16 11 9 -65% -44% Average Travel Time (minutes) 
27 14 10 9 -63% -36% 
23 37 58 61 152% 65% Average Speed (mph) 
27 44 60 61 125% 38% 
20 7 1 0 -95% -97% Delay (minutes per vehicle) 
15 4 0 0 -97% -95% 

3,470 3,931 4,219 4,141 22% 5% No. of Vehicle Trips (per hour) 
3,398 3,312 3,719 3,398 9% 3% 
3,928 4,891 5,298 5,299 35% 8% No. of Persons Trips (per hour) 
3,847 4,120 4,658 4,327 21% 5% 
1,819 1,072 826 657 -55% -39% Freeway Travel Time (VHT) 
1,505 745 698 539 -54% -28% 
40,941 39,314 47,348 40,198 16% 2% Travel Distance (VMT) 
40,099 33,114 41,716 33,013 4% 0% 
1.13 1.24 1.26 1.28 11% 3% Avg. Vehicle Occupancy 

(persons/vehicle) 1.13 1.24 1.25 1.27 11% 2% 
68 50 20 (10) 24 (14) N/A N/A Density  

(passenger cars per mile per lane) 57 35 21 (11) 18 (12) N/A N/A 
F F C (A) C (B) N/A N/A Level of Service 
F E C (A) B (B) N/A N/A 

Southbound       
14 51 9 10 -36% -80% Average Travel Time (minutes) 
11 33 9 10 -18% -70% 
43 14 61 59 42% 321% Average Speed (mph) 
55 21 61 60 10% 178% 
5 39 0 1 -95% -98% Delay (minutes per vehicle) 
1 21 0 1 -82% -97% 

3,192 2,782 3,693 4,335 16% 56% No. of Vehicle Trips (per hour) 
2,697 2,911 2,803 3,449 4% 18% 
3,702 3,279 4,523 5,511 22% 68% No. of Persons Trips (per hour) 
3,128 3,428 3,409 4,353 9% 27% 
778 2,352 609 811 -22% -66% Freeway Travel Time (VHT) 
509 1,590 464 646 -9% -59% 

33,193 32,545 37,330 48,100 12% 48% Travel Distance (VMT) 
28,044 34,060 28,410 38,389 1% 13% 
1.16 1.18 1.22 1.27 6% 8% Avg. Vehicle Occupancy 

(persons/vehicle) 1.16 1.18 1.22 1.26 5% 7% 
33 89 25 (12) 22 (14) N/A N/A Density  

(passenger cars per mile per lane) 22 59 15 (7) 19 (10) N/A N/A 
D F C (B) C (B) N/A N/A Level of Service  
C F B (A) B (A) N/A N/A 

Source: Wilbur Smith Associates, May 2007 
NOTES: 
28 (10) – Density of mixed-flow lanes (Density of HOV lane), D (A) – LOS of mixed-flow lanes (LOS of HOV lane) 
Non-italicized and non-bold values represent peak hour values. 
Bold italicized values represent peak period (6 AM – 12 PM and 2 PM – 8 PM) values.  
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Table 4-3 
Measure of Effectiveness – Year 2020 No Build versus Year 2020 Mixed Flow Scenarios 

2020 No Build 2020 Mixed Flow % Difference Measure of Effectiveness AM PM AM PM AM PM 
Northbound         

31 16 11 10 -65% -38% Average Travel Time (minutes) 
27 14 10 9 -63% -36% 
23 37 58 61 152% 65% Average Speed (mph) 
27 44 59 61 123% 36% 
20 7 1 0 -97% -97% Delay (minutes per vehicle) 
15 4 0 0 -99% -95% 

3,470 3,931 4,362 4,190 26% 7% No. of Vehicle Trips (per hour) 
3,398 3,312 3,707 3,439 9% 4% 
3,928 4,891 4,942 5,213 26% 7% No. of Persons Trips (per hour) 
3,847 4,120 4,196 4,278 20% 4% 
1,819 1,072 821 665 -55% -38% Freeway Travel Time (VHT) 
1,505 745 674 545 -55% -27% 
40,941 39,314 47,106 40,227 15% 2% Travel Distance (VMT) 
40,099 33,114 40,036 33,015 0% 0% 
1.13 1.24 1.13 1.24 0% 0% Avg. Vehicle Occupancy 

(persons/vehicle) 1.13 1.24 1.13 1.24 0% 0% 
68 50 22 20 -68% -59% Density  

(passenger cars per mile per lane) 57 35 19 16 -67% -54% 
F F C C N/A N/A Level of Service 
F E C B N/A N/A 

Southbound       
14 51 10 10 -29% -80% Average Travel Time (minutes) 
11 33 9 10 -18% -70% 
43 14 60 59 40% 321% Average Speed (mph) 
55 21 61 59 10% 176% 
5 39 0 0 -96% -99% Delay (minutes per vehicle) 
1 21 0 0 -83% -99% 

3,192 2,782 3,810 4,472 19% 61% No. of Vehicle Trips (per hour) 
2,697 2,911 2,899 3,577 7% 23% 
3,702 3,279 4,420 5,282 19% 61% No. of Persons Trips (per hour) 
3,128 3,428 3,363 4,221 8% 23% 
778 2,352 612 810 -21% -66% Freeway Travel Time (VHT) 
509 1,590 467 649 -8% -59% 

33,193 32,545 37,340 47,848 12% 47% Travel Distance (VMT) 
28,044 34,060 28,413 38,270 1% 12% 
1.16 1.18 1.16 1.18 0% 0% Avg. Vehicle Occupancy 

(persons/vehicle) 1.16 1.18 1.16 1.18 0% 0% 
33 89 17 22 -47% -76% Density  

(passenger cars per mile per lane) 22 59 13 17 -41% -71% 
D F B C N/A N/A Level of Service  
C F B B N/A N/A 

Source: Wilbur Smith Associates, May 2007 
NOTES: 
Non-italicized and non-bold values represent peak hour values. 
Bold italicized values represent peak period (6 AM – 12 PM and 2 PM – 8 PM) values.  
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4.3 EFFECT ON CONGESTION AND CAPACITY 
 
4.3.1 Vehicle Throughput 
 
Year 2020 No Build Conditions 
 
Under Year 2020 No Build Conditions, vehicle throughput on State Route 1 is expected to 
increase in comparison with Existing Conditions.  The northbound direction would carry 
approximately 3,500 vehicles during the AM peak hour; an increase of 19 percent compared to 
the Existing Conditions.  In contrast, the southbound direction would carry 2,800 vehicles during 
the PM peak hour, a decrease of ten percent from the Existing Conditions.  Under Existing 
Conditions, the southbound direction experiences heavy congestion (LOS F) during the PM peak 
hour, with a traffic density of 59 passenger cars per mile per lane (pcpmpl).  The corridor’s 
inability to serve the additional vehicle demand and the worsening of freeway congestion levels 
by year 2020 are responsible for the decline in the vehicle throughput in the southbound 
direction during PM peak hour. 
 
A corridor can serve a limited number of vehicles when it breaks down, since vehicles within it 
are forced to stop- and -go, reducing efficiency and ease of travel.  The existing bottlenecks 
within the study area would increase the additional traffic demand, worsening the overall 
freeway performance and reducing the vehicle throughput.  Also, average vehicle delays would 
increase. 
 
Year 2020 HOV Build Conditions 
 
The addition of HOV lanes, ramp metering, and auxiliary lanes within the State Route 1 study 
area is expected to increase vehicle throughput.  In the northbound direction during the AM peak 
hour, vehicle throughput would increase from approximately 3,500 vehicles per hour under the 
Year 2020 No Build Conditions to 4,200 vehicles per hour under the Year 2020 HOV Build 
Conditions.  The result is an increase of 22 percent.  Similarly, the southbound direction in the 
PM peak hour would have a vehicle throughput increase of 56 percent, from 2,800 vehicles to 
4,350 vehicles.  The improved corridor conditions would draw vehicles from parallel arterials 
onto State Route 1, relieving local city streets of excessive cut-through commuter traffic. 
 
Year 2020 Comparable Mixed Flow Conditions 
 
Under Year 2020 Mixed Flow Conditions, there would be an increase in the vehicle throughput.  
In the northbound direction during the AM peak hour, vehicle throughput would increase by 26 
percent, from approximately 3,500 to 4,400 vehicles per hour.   
 
Major improvement would occur in the southbound direction during the PM peak hour.  This 
commute traffic direction would serve approximately 2,800 vehicles during the peak hour under 
the Year 2020 No Build scenario.  With the addition of a mixed flow lane and auxiliary lanes 
under the Mixed Flow alternative, vehicle throughput is expected to increase to approximately 
4,500 vehicles during the peak hour.  Thus, the additional mixed flow lane and auxiliary lanes 
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planned for State Route 1 would help alleviate the existing bottlenecks in the southbound 
direction and prevent the freeway from breaking down. 
 
4.3.2 Delays and Densities 
 
Year 2020 No Build Conditions 
 
Under the Year 2020 No Build Conditions, the vehicle density in the northbound direction 
during the AM peak hour would increase from the existing 52 passenger cars per mile per lane 
(pcpmpl) (LOS F) to 68 pcpmpl (LOS F), an increase by 30 percent.  As a result, the average 
travel delay per vehicle would increase by 41 percent (from 14 minutes to 20 minutes) from the 
Existing Conditions to the Year 2020 No Build Conditions. 
 
The southbound direction of State Route 1 would experience a higher increase in density during 
the PM peak hour, from 59 pcpmpl (LOS F) under existing conditions to 89 pcpmpl (LOS F) by 
year 2015.  This results in a 50 percent increase.  The southbound direction of State Route 1 is 
already experiencing heavy congestion under Existing Conditions during the PM peak hour, and 
would worsen by year 2020.  Thus, the average travel delay per vehicle increased by 160 
percent, from 15 minutes per vehicle under Existing Conditions to 39 minutes per vehicle under 
the Year 2020 No Build scenario.   
 
Year 2020 HOV Build Conditions 
 
Even though the vehicle throughput would increase, the freeway LOS would also improve under 
Year 2020 HOV Build Conditions.  The HOV lanes in this alternative would operate at LOS B or 
better, while the mixed flow lanes would operate at LOS C.  In the northbound direction during 
the AM peak hour, the traffic density would improve from 68 pcpmpl (LOS F) overall to 20 
pcpmpl on the mixed-flow lanes (LOS C) and 10 pcpmpl (LOS A) on the HOV lanes.  In the 
southbound direction during the PM peak hour, densities would improve from 89 pcpmpl (LOS 
F) overall to 22 pcpmpl (LOS C) on the mixed-flow lanes and 14 pcpmpl (LOS B) on the HOV 
lanes. 
 
Compared to the Year 2020 No Build Conditions, the travel delay per vehicle under the Year 
2020 HOV Build Conditions would be reduced from 20 minutes to 1 minute (95 percent 
reduction) in the northbound direction during AM peak hour and from 39 minutes to 1 minute 
(98 percent reduction) in the southbound direction during PM peak hour. 
 
Year 2020 Mixed Flow Build Conditions 
 
Compared to the Year 2020 No Build Conditions, the Year 2020 Mixed Flow alternative would 
show improvements in LOS.  In the northbound direction during AM peak hour, the density 
would improve from 68 pcpmpl (LOS F) to 22 pcpmpl (LOS C).  Similarly, the southbound 
direction during the PM peak hour would improve from 89 pcpmpl (LOS F) to 22 pcpmpl (LOS 
C) under the Year 2020 Mixed Flow alternative. 
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Similar to HOV Build Conditions, average delay per vehicle would also be reduced under Mixed 
Flow Conditions.  In the northbound direction during the AM peak hour, average delay would be 
one minute per vehicle, a 97 percent reduction, and in the southbound direction during the PM 
peak hour, there would be no vehicle delay; a 100 percent reduction. 
 
4.3.3 Travel Speed and Travel Time 
 
Year 2020 No Build Conditions 
 
Under Year 2020 No Build Conditions, there would be an increase in the average travel time 
compared to the Existing Conditions.  In the northbound direction under the AM peak hour, 
average travel time would increase by eight minutes (from 23 minutes to 31 minutes) and 
average speeds would be reduced by seven mph (from 30 mph to 23 mph).  In the southbound 
direction the average travel time would increase during the PM peak hour from 27 minutes to 51 
minutes (89 percent increase) and average speed would decrease from 26 mph to 14 mph (46 
percent reduction). 
 
An increase in the average travel time and a reduction in the average speed are similarly 
observed in the non-commute directions.  In the northbound direction during PM peak hour, 
average travel time would increase by seven percent, while speeds would decrease by five 
percent.  In the southbound direction during AM peak hour, average travel time would increase 
by 40 percent and the average speed would decrease by 28 percent. 
 
Year 2020 HOV Build Conditions 
 
The average travel time would decrease in the range of 35 to 80 percent between the Year 2020 
No Build and Year 2020 HOV Build Conditions, depending on the direction of travel and time 
period.  The average travel time in the northbound direction during the AM peak hour would 
decrease from 31 minutes per vehicle to 11 minutes per vehicle, an improvement of 65 percent.  
Travel speed would increase from 23 mph to 58 mph (free-flow speed), an improvement of 152 
percent.  The average travel time and the travel speed show similar trends in the southbound 
direction during the PM peak hour, with average travel time decreasing from 51 minutes to 10 
minutes (80 percent improvement) and travel speed increasing from 14 mph to 59 mph (321 
percent improvement). 
 
Year 2020 Mixed Flow Build Conditions 
 
Compared to Year 2020 No Build Conditions, travel time under this scenario would improve by 
29 to 80 percent, with the highest gains occurring in the northbound direction during the AM 
peak hour (65 percent for average travel time and 152 percent for travel speed) and southbound 
direction during the PM peak hour (80 percent for travel time and 321 percent for travel speed).  
These results suggest that increasing the corridor capacity would improve freeway speeds and 
travel times.   
 
4.3.4 Peak Period Volumes 
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Figures 4-1 to 4-4 exhibit the traffic volumes on the freeway mainline and the ramps, while 
Tables 4-4A and 4-4B present the freeway mainline volumes within the study area during the 
AM as well as PM peak periods under Existing, Year 2020 No Build, Year 2020 HOV Build, 
and Year 2020 Mixed Flow Build Conditions. 
 
 
Year 2020 No Build Conditions 
 
Under Year 2020 Conditions, the peak period freeway segment volumes increase in both the 
northbound and southbound directions when compared to the Existing Conditions.  Of the eight 
study freeway segments, the corridor located between Morrissey Boulevard and Soquel Avenue 
interchanges would serve the maximum peak period volumes under Year 2020 No Build 
Conditions.  Contrastingly, the freeway segment between Porter Street/Bay Avenue and 41st 
Avenue interchanges under Existing Conditions would serve the maximum peak period volume. 
 
The freeway segment located between Morrissey Boulevard and Soquel Avenue interchanges 
has a maximum volume of 5,075 vph in the northbound direction during AM peak period.  This 
is up from 4,581 under Existing Conditions (an 11 percent increase).  This segment has a 
maximum volume of 5,206 in the southbound direction during PM peak period, up from 4,412 
under Existing Conditions (a 13 percent increase). 
 
Year 2020 HOV Build Conditions 
 
Compared to Year 2020 No Build Conditions, the peak period volumes under Year 2020 HOV 
Build Conditions would increase.  In the northbound direction during AM peak period, the 
freeway segments from Morrissey Boulevard to Soquel Avenue and from Soquel Avenue to 41st 
Avenue would serve the maximum peak period volumes.  The maximum volume on the freeway 
segment from Morrissey Boulevard to Soquel Avenue interchanges would increase by 22 percent 
compared to Year 2020 No Build Conditions (approximately 6,100 under Year 2020 HOV Build 
Conditions and 5,000 under Year 2020 No Build Conditions), while the maximum volume on the 
freeway segment from Soquel Avenue to 41st Avenue interchanges would increase by 49 percent 
compared to Year 2020 No Build Conditions (approximately 6,200 under Year 2020 HOV Build 
Conditions and 4,100 under Year 2020 No Build Conditions). 
 
In the southbound direction during PM peak period, the freeway segment located between Park 
Avenue and State Park Drive would serve the maximum peak period volumes under HOV Build 
Conditions, as opposed to the freeway segment located between Morrissey Boulevard and 
Soquel Avenue interchanges under No Build Conditions.  Compared to Year 2020 No Build 
Conditions, the maximum volume on the freeway segment from Park Avenue to State Park Drive 
would increase by 30 percent (approximately 6,400 under Year 2020 HOV Build Conditions and 
4,900 under Year 2020 No Build Conditions). 
 
Year 2020 Mixed Flow Build Conditions 
 
Peak period volumes under the Mixed Flow Conditions would increase when compared to the 
No Build Conditions, but not as significantly as under HOV Build Conditions.  In the 
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northbound direction during AM peak period, the freeway segment located between Morrissey 
Boulevard and Soquel Avenue interchanges would serve the maximum peak period volumes 
under Year 2020 Mixed Flow Conditions, similar to Year 2020 No Build Conditions.  Compared 
to Year 2020 No Build Conditions, the maximum AM peak period volume is expected to 
increase by two percent for the State Route 1 segment from Morrissey Boulevard to Soquel 
Avenue interchanges.  
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Table 4-4A 
Peak Period Freeway Segment Volumes – Northbound Direction 

Existing 2020 No Build 2020 HOV Build 2020 Mixed Flow 
Freeway Segment Location 

AM PM AM PM AM PM AM PM 
San Andreas Rd. to Freedom Blvd.         

6 AM – 7 AM / 2 PM – 3 PM 2,750 2,774 3,438 3,363 4041 4534 3,270 3,728 
7 AM – 8 AM / 3 PM – 4 PM 3,115 3,071 3,090 3,765 3487 5002 2,906 4,054 
8 AM – 9 AM / 4 PM – 5 PM 3,171 2,799 4,023 3,278 5383 4378 4,470 3,611 

9 AM – 10 AM / 5 PM – 6 PM 2,779 1,775 3,332 2,215 4194 2882 3,458 2,396 
Freedom Blvd. to Rio Del Mar Blvd.         

6 AM – 7 AM / 2 PM – 3 PM 3,193 3,166 3,891 3,883 4624 5232 3,802 4,342 
7 AM – 8 AM / 3 PM – 4 PM 3,518 3,421 3,606 4,234 4200 5637 3,481 4,607 
8 AM – 9 AM / 4 PM – 5 PM 3,648 3,204 4,544 3,812 6048 5087 5,132 4,240 

9 AM – 10 AM / 5 PM – 6 PM 3,213 2,071 3,913 2,610 4942 3407 4,138 2,865 
Rio Del Mar Blvd. to State Park Dr.         

6 AM – 7 AM / 2 PM – 3 PM 3,422 3,210 4,193 3,993 4970 5245 4,105 4,200 
7 AM – 8 AM / 3 PM – 4 PM 3,721 3,549 4,007 4,443 4638 5817 3,846 4,635 
8 AM – 9 AM / 4 PM – 5 PM 3,886 3,235 4,575 3,903 5868 5061 4,889 4,067 

9 AM – 10 AM / 5 PM – 6 PM 3,430 2,194 4,234 2,804 5166 3560 4,324 2,895 
State Park Dr. to Park Ave.         

6 AM – 7 AM / 2 PM – 3 PM 3,639 3,438 4,270 3,955 5384 5789 4,368 4,388 
7 AM – 8 AM / 3 PM – 4 PM 3,810 3,667 3,772 4,265 4930 6189 3,814 4,641 
8 AM – 9 AM / 4 PM – 5 PM 3,788 3,290 4,071 3,639 5760 5289 4,477 3,957 

9 AM – 10 AM / 5 PM – 6 PM 3,555 2,258 4,036 2,592 5415 3787 4,313 2,837 
Park Ave. to Porter St./ Bay Ave.         

6 AM – 7 AM / 2 PM – 3 PM 3,783 3,669 4,402 4,138 5554 6221 4,649 4,869 
7 AM – 8 AM / 3 PM – 4 PM 4,002 3,816 3,929 4,360 5186 6396 4,215 4,961 
8 AM – 9 AM / 4 PM – 5 PM 3,896 3,392 4,121 3,669 5703 5445 4,715 4,199 

9 AM – 10 AM / 5 PM – 6 PM 3,834 2,362 4,290 2,648 5759 3903 4,866 3,058 
Porter St./ Bay Ave. to 41st Ave.         

6 AM – 7 AM / 2 PM – 3 PM 3,817 4,003 4,508 4,680 4706 4332 3,611 2,882 
7 AM – 8 AM / 3 PM – 4 PM 4,643 4,044 4,874 4,750 3744 4590 2,688 3,053 
8 AM – 9 AM / 4 PM – 5 PM 4,491 3,691 5,017 4,152 3879 3627 2,785 2,370 

9 AM – 10 AM / 5 PM – 6 PM 4,214 2,685 4,885 3,156 4008 2389 3,007 1,472 
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Table 4-4A 
Peak Period Freeway Segment Volumes – Northbound Direction 

Existing 2020 No Build 2020 HOV Build 2020 Mixed Flow 
Freeway Segment Location 

AM PM AM PM AM PM AM PM 
41st Ave. to Soquel Dr.         

6 AM – 7 AM / 2 PM – 3 PM 3,785 3,725 4,377 4,171 5774 6578 4,603 4,882 
7 AM – 8 AM / 3 PM – 4 PM 4,256 3,775 4,289 4,264 5746 6733 4,526 4,965 
8 AM – 9 AM / 4 PM – 5 PM 3,854 3,389 4,135 3,650 6154 5668 4,746 4,174 

9 AM – 10 AM / 5 PM – 6 PM 3,812 2,478 4,247 2,763 6113 4297 4,842 3,174 
Soquel Dr. to Morrissey Blvd.         

6 AM – 7 AM / 2 PM – 3 PM 3,839 3,850 4,712 4,888 5705 6116 4,683 4,936 
7 AM – 8 AM / 3 PM – 4 PM 4,581 3,991 5,075 5,050 5765 6374 5,043 5,170 
8 AM – 9 AM / 4 PM – 5 PM 4,159 3,747 5,022 4,573 6105 5626 5,183 4,660 

9 AM – 10 AM / 5 PM – 6 PM 3,916 2,674 4,872 3,349 5852 4078 4,907 3,421 
Source: Wilbur Smith Associates, May 2007 
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Table 4-4B 
Peak Period Freeway Segment Volumes – Southbound Direction 

Existing 2020 No Build 2020 HOV Build 2020 Mixed Flow 
Freeway Segment Location 

AM PM AM PM AM PM AM PM 
Morrissey Blvd. to Soquel Ave.         

6 AM – 7 AM / 2 PM – 3 PM 2,183 3,839 2,477 4,505 2858 5141 2,573 4,595 
7 AM – 8 AM / 3 PM – 4 PM 3,280 3,403 3,889 3,504 4598 4484 4,182 4,111 
8 AM – 9 AM / 4 PM – 5 PM 3,170 3,435 3,863 3,937 4484 4525 4,167 4,037 

9 AM – 10 AM / 5 PM – 6 PM 2,985 3,298 3,626 3,931 4168 4037 3,885 3,683 
Soquel Ave. to 41st Ave.         

6 AM – 7 AM / 2 PM – 3 PM 2,039 3,844 2,205 4,245 2729 5399 2,366 4,629 
7 AM – 8 AM / 3 PM – 4 PM 3,084 3,077 3,438 2,896 4483 4072 3,885 3,561 
8 AM – 9 AM / 4 PM – 5 PM 2,724 3,250 3,096 3,487 3960 4467 3,503 3,807 

9 AM – 10 AM / 5 PM – 6 PM 2,624 2,848 2,968 3,167 3762 3667 3,346 3,201 
41st Ave. to Porter St./ Bay Ave.         

6 AM – 7 AM / 2 PM – 3 PM 2,178 4,412 2,466 5,206 2298 4013 1,935 3,243 
7 AM – 8 AM / 3 PM – 4 PM 3,378 4,015 3,995 4,252 3541 2884 2,944 2,371 
8 AM – 9 AM / 4 PM – 5 PM 2,851 4,244 3,503 4,908 2697 3396 2,240 2,737 

9 AM – 10 AM / 5 PM – 6 PM 2,753 3,307 3,380 3,994 2445 2394 2,029 1,928 
Porter St./ Bay Ave. to Park Ave.         

6 AM – 7 AM / 2 PM – 3 PM 2,146 4,202 2,444 4,967 3077 6344 2,594 5,244 
7 AM – 8 AM / 3 PM – 4 PM 3,335 3,850 3,999 4,088 5164 5229 4,393 4,371 
8 AM – 9 AM / 4 PM – 5 PM 2,717 4,080 3,354 4,750 4318 5751 3,737 4,738 

9 AM – 10 AM / 5 PM – 6 PM 2,540 3,065 3,096 3,680 4020 4617 3,505 3,929 
Park Ave. to State Park Dr.         

6 AM – 7 AM / 2 PM – 3 PM 2,156 4,180 2,476 4,935 3161 6421 2,664 5,302 
7 AM – 8 AM / 3 PM – 4 PM 3,022 4,005 3,409 4,401 4377 5943 3,695 4,957 
8 AM – 9 AM / 4 PM – 5 PM 2,316 4,144 2,600 4,893 3284 6293 2,822 5,195 

9 AM – 10 AM / 5 PM – 6 PM 2,036 2,916 2,143 3,406 2696 4468 2,331 3,807 
State Park Dr. to Rio Del Mar Blvd.         

6 AM – 7 AM / 2 PM – 3 PM 2,186 4,063 2,591 5,045 3323 6218 2,797 5,109 
7 AM – 8 AM / 3 PM – 4 PM 3,132 4,000 3,752 4,653 4739 5914 4,006 4,878 
8 AM – 9 AM / 4 PM – 5 PM 2,158 4,051 2,564 4,999 3036 6061 2,586 4,960 

9 AM – 10 AM / 5 PM – 6 PM 1,893 2,682 2,089 3,305 2324 4074 1,987 3,451 
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Table 4-4B 
Peak Period Freeway Segment Volumes – Southbound Direction 

Existing 2020 No Build 2020 HOV Build 2020 Mixed Flow 
Freeway Segment Location 

AM PM AM PM AM PM AM PM 
Rio Del Mar Blvd. to Freedom Blvd.         

6 AM – 7 AM / 2 PM – 3 PM 2,269 3,874 2,689 4,887 3565 6134 3,002 5,172 
7 AM – 8 AM / 3 PM – 4 PM 3,270 3,837 3,899 4,539 5170 5866 4,388 4,937 
8 AM – 9 AM / 4 PM – 5 PM 2,201 3,865 2,588 4,787 3300 5883 2,824 4,926 

9 AM – 10 AM / 5 PM – 6 PM 1,792 2,548 1,945 3,069 2259 3840 1,944 3,346 
Freedom Blvd. to San Andreas Rd.         

6 AM – 7 AM / 2 PM – 3 PM 2,232 3,335 2,611 4,220 3458 5233 2,925 4,432 
7 AM – 8 AM / 3 PM – 4 PM 3,010 3,365 3,432 3,729 4543 4757 3,872 4,003 
8 AM – 9 AM / 4 PM – 5 PM 2,044 3,322 2,308 4,069 2935 4923 2,513 4,149 

9 AM – 10 AM / 5 PM – 6 PM 1,633 2,170 1,672 2,442 1900 2985 1,636 2,615 
Source: Wilbur Smith Associates, May 2007 
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In the southbound direction, similar to HOV Build Conditions, the freeway segment located 
between Park Avenue and State Park Drive interchanges would serve the maximum PM peak 
period volumes under Mixed Flow Conditions.  The maximum PM peak period volume for this 
freeway segment would increase from approximately 4,900 under Year 2020 No Build 
Conditions to 5,300 under Year 2020 Mixed Flow Conditions (a seven percent increase).  
Therefore, as previously described, peak period volumes under Mixed Flow Conditions do not 
increase as significantly as under HOV Build Conditions.  
 
4.3.5 Persons Moved per Peak Period 
 
Year 2020 No Build Conditions 
 
Compared to Existing Conditions, number of person trips under Year 2020 No Build Conditions 
would increase in both the northbound and southbound directions.  FREQ results indicate that 
the average number of person trips would increase by 12 percent in the northbound direction 
during AM peak hour and by one percent in the southbound direction during PM peak hour.  
However, comparing the person and vehicle throughputs, it can be observed that the Average 
Vehicle Occupancies (AVO) between the two scenarios would remain the same. 
 
Year 2020 HOV Build Conditions 
 
FREQ results indicate that the number of peak period person-trips would increase under Year 
2020 HOV Build Conditions when compared to under Year 2020 No Build Conditions.  Average 
person-mobility in the southbound direction during the PM peak period would increase by 27 
percent, from 3,428 to 4,353 persons per hour.  In the northbound direction during AM peak 
period trips would increase by 21 percent, from 3,847 to 4,658 persons per hour.  The addition of 
the HOV lane would encourage commuters to carpool, increasing the average vehicle occupancy 
(AVO) in the corridor by 11 and 7 percent for the peak commute directions (northbound 
direction in the morning peak period and southbound direction in the evening peak period), 
respectively.  The reverse commute directions would also experience increases in AVO, but by a 
smaller margin of around five percent.  This is due to the fact that in the reverse commute 
directions less congestion prevails on the mixed-flow lanes, so commuters would be less 
compelled to carpool. 
 
Year 2020 Mixed Flow Build Conditions 
 
Under Year 2020 Mixed Flow Conditions, the average number of person trips would increase by 
20 percent in the northbound direction during the AM peak and 23 percent in the southbound 
direction during the PM peak when compared to Year 2020 No Build Conditions.  The AVOs 
would remain same during the peak periods as under No Build Conditions.  Thus, without the 
addition of the HOV lanes, the travel demand under the year 2020 Mixed Flow Conditions would 
increase, but would not encourage motorists to carpool, as observed under Year 2020 HOV Build 
Conditions. 
 
4.3.6 Peak Hour Volumes and Level of Service 
 
Table 4-5 summarizes the peak hour volumes, densities, and Level of Service (LOS) values for 
the State Route 1 freeway segments located within the study area under Existing, Year 2020 No 
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Build, Year 2020 HOV Build, and Year 2020 Mixed Flow conditions.  As mentioned previously, 
State Route 1 is a continuous corridor that may be analyzed segment-by-segment, but comparing 
only a particular segment across different scenarios can be misleading.  The segment-by-segment 
analysis is useful to gain a sense of the bottlenecks locations and where they may be located after 
corridor improvements, but WSA strongly recommends that the impacts of corridor-wide 
improvements such as HOV lanes should be measured for the whole corridor. 
 
Existing Conditions 
 
Under the Existing Conditions, all freeway segments of the study would operate at LOS E or F in 
the peak commute directions, with the exception of the freeway segments located in the 
following locations: 
 

• South of Freedom Boulevard interchange in the northbound direction during AM peak 
hour 

• South of State Park Drive interchange in the southbound direction during PM peak hour 
 
These freeway segments would operate at LOS D or better.  
 
Year 2020 No Build Conditions 
 
Under Year 2020 No Build Conditions, the peak hour volumes would increase when compared 
to the Existing Conditions (similar to peak period volumes as discussed in Section 4.3.4).  In the 
northbound direction, the AM peak hour volumes at all the freeway segments would increase in 
the range of 1 to 15 percent, with the exception of the freeway segment located between Park 
Avenue and Porter Street/Bay Avenue interchanges.  At this location, the AM peak hour would 
reduce by one percent.  In the southbound direction during PM peak hour, the freeway volumes 
would increase at all the study segments by approximately 5 percent to 28 percent. 
 
Under Year 2020 No Build Conditions, the peak commute directions (northbound in the AM and 
southbound on the PM) would operate worse than under Existing Conditions, with congestion 
spreading out to the edges of the study area.  In the northbound direction during AM peak hour, 
the study corridor would operate at LOS E or worse.  In the southbound direction during PM 
peak hour, the study segments located south of Freedom Boulevard interchange would operate at 
LOS D or better.  All other study segments would operate at LOS E or worse.  The reverse 
commute directions would also experience slight decrease in traffic performance. 
 
Year 2020 HOV Build Conditions 
 
As discussed in Section 4.3.4 (Chapter 4), the peak hour volumes would increase under Year 
2020 HOV Build Conditions compared to Year 2020 No Build Conditions.  The freeway 
segment volumes in the peak commute directions would increase by a maximum value of 62 
percent in the northbound direction during the AM peak hour and a maximum value of 22 
percent in the southbound direction during the PM peak hour. 
 
Even though the peak hour volumes increase under HOV Build Conditions, the addition of HOV 
lanes and other supporting components would improve the performance of the study freeway 
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segments under the Year 2020 HOV Build Conditions.  All the freeway segments with HOV 
lanes are expected to operate at LOS B or better, while all the mixed-flow segments would 
operate at LOS D or better. 
 
 
Year 2020 Mixed Flow Conditions 
 
Similar to peak period volumes, peak hour volumes under Mixed Flow Conditions would 
increase compared to No Build Conditions, but not as significantly as under HOV Build 
Conditions.  In the northbound direction during the AM peak hour, the freeway segment volumes 
would increase at all locations by a maximum value of 32 percent, except at the freeway segment 
located between Morrissey Boulevard and 41st Avenue interchanges.  At this location, the peak 
hour freeway segment volume reduces by approximately 20 percent.  In the southbound direction 
during the PM peak hour, all freeway segments, with the exception of the freeway segment from 
State Park Drive to Rio Del Mar Boulevard interchanges, would increase by a maximum value of 
19 percent.  At the freeway segment located between State Park Drive and Rio Del Mar 
Boulevard interchanges, the PM peak hour volume reduces by one percent in the southbound 
direction. 
 
The increase in freeway capacity under Mixed Flow Conditions would improve freeway 
operations during Year 2020 AM and PM peak hours.  Under Year 2020 Mixed Flow 
Conditions, all freeway segments would operate at LOS D or better under both AM and PM peak 
hours. 
 



  Vol.     Density  LOS  Vol.  Density  LOS Vol.     Density  LOS  Vol.  Density LOS Vol. Density LOS Vol.     Density LOS  Vol. Density LOS Vol.  Density  LOS  Vol.   Density LOS  Vol. Density LOS 
 Northbound 
 START 2,917 24.3 C 2,733 22.1 C 2,952 103.1 F 3,358 77.4 F 3,754 34.8 D * * * 3,368 28.5 D * * * 3,572 33.1 D 3,368 28.5 D
Larkin Rd. Off - Larkin Rd. On 2,774 23.1 C 2,573 20.8 C 2,721 112.5 F 3,163 87.2 F 3,658 28.8 D * * * 3,235 23.3 C * * * 3,481 25.6 C 3,235 22.2 C
Larkin Rd. On - Freedom Blvd. Off 3,122 26.0 C 2,904 24.2 C 3,212 90.3 F 3,628 74.1 F 4,357 30.5 D * * * 3,891 25.2 C * * * 4,153 23.2 C 3,891 21.6 C
Freedom Blvd. Off - Freedom Blvd. On 2,994 25.0 C 2,732 21.4 C 2,835 108.8 F 3,472 80.2 F 4,165 28.0 D 899 13.9 B 3,713 22.2 C 892 13.7 B 4,041 22.6 C 3,713 19.4 C
Freedom Blvd. On - Rio Del Mar Blvd. Off 3,538 40.4 E 3,293 26.4 D 3,699 72.7 F 4,128 54.8 F 5,049 23.1 C 963 13.9 B 4,480 18.3 C 977 13.7 B 4,898 20.5 C 4,480 17.5 B
Rio Del Mar Blvd. Off - Rio Del Mar Blvd. On 3,268 56.5 F 2,820 22.8 C 3,372 90.3 F 3,678 72.3 F 4,087 26.7 D 963 14.8 B 3,706 22.0 C 977 15.1 B 3,978 22.2 C 3,706 19.9 C
Rio Del Mar Blvd. On - Seacliff Rd. Off 3,745 56.7 F 3,347 27.6 D 4,020 61.6 F 4,334 48.1 F 4,808 21.4 C 1,017 14.8 B 4,494 18.1 B 1,132 15.1 B 4,767 20.0 C 4,494 18.1 C
Seacliff Rd. Off - State Park EB On 3,068 86.9 F 2,860 24.7 C 2,956 70.5 F 3,522 55.2 F 3,805 23.6 C 1,017 15.7 B 3,746 22.5 C 1,132 17.4 B 3,576 19.9 C 3,563 20.5 C
State Park EB On - State Park WB On 3,230 75.4 F 3,012 26.0 C 3,163 63.2 F 3,704 54.4 F 4,119 26.3 D 1,049 12.1 B 4,061 24.8 C 1,190 14.6 B 3,911 21.8 C 3,878 22.3 C
State Park WB On - Park Off 3,609 79.2 F 3,438 30.1 D 3,601 69.4 F 4,155 48.6 F 4,718 24.4 C 1,115 12.6 B 4,683 22.9 C 1,298 15.5 B 4,567 21.2 C 4,500 21.6 C
Park Off - Park On 3,250 101.1 F 2,975 50.9 F 3,213 93.7 F 3,649 68.4 F 3,925 25.8 C 886 13.6 B 3,915 22.0 C 1,115 17.2 B 3,936 21.9 C 3,761 19.6 C
Park On - Bay/Porter St. Off 3,772 85.1 F 3,549 61.5 F 3,743 77.4 F 4,217 40.0 E 4,890 22.1 C 955 11.8 B 4,931 19.4 C 1,244 14.8 B 4,938 20.6 C 4,777 18.8 C
Bay/Porter St. Off - Bay/Porter St. On 3,477 91.8 F 3,127 84.1 F 3,408 85.4 F 3,680 30.8 D
Bay/Porter St. On - 41st St. Off 4,501 79.1 F 3,856 92.5 F 4,808 60.2 F 4,656 25.4 C
41st St. Off - 41st St. EB On 3,392 95.3 F 2,808 102.6 F 3,547 79.1 F 3,408 29.8 D
41st St. EB On - 41st St. WB On 3,828 72.1 F 3,362 82.0 F 4,001 53.0 F 3,987 40.1 E
41st St. WB On - Soquel Dr. Off 3,977 71.3 F 3,570 74.3 F 4,134 47.7 F 4,188 43.5 E 3,546 22.2 C 798 8.0 A 3,666 21.2 C 957 11.1 A 3,365 20.4 C 3,465 19.8 C
Soquel Dr. Off - Soquel Dr./Commmercial Way 3,363 96.0 F 2,897 84.7 F 3,530 67.0 F 3,457 53.2 F 4,446 23.0 C 798 12.3 B 4,519 23.4 C 957 14.7 B 4,284 18.7 C 4,330 19.9 C
Soquel Dr./Commercial Way On - Soquel Dr./Pa 3,871 75.3 F 3,295 69.9 F 4,131 47.2 F 3,932 37.9 E 5,280 32.5 D 798 9.9 A 5,396 33.3 D 957 11.6 B 5,066 23.8 C 5,207 24.9 C
Soquel Dr./Paul Sweet Rd. On - Morrissey Blvd. 4,459 40.1 E 3,934 38.0 E 5,107 49.1 F 5,079 30.3 D 4,232 25.0 C 645 9.9 A 4,050 25.5 C 752 11.6 B 4,085 21.1 C 3,941 22.5 C
Morrissey Blvd. Off - Morrissey Blvd. On 3,793 47.2 F 3,083 25.6 C 4,246 38.6 E 3,918 35.0 D 4,546 26.8 D 645 9.9 A 4,246 24.0 C 752 11.6 B 4,352 20.4 C 4,137 19.9 C
Morrissey Blvd. On - Emeline Ave. Off 4,231 41.2 E 3,377 28.2 D 4,751 24.9 C 4,248 23.7 C 4,668 23.6 C 645 8.8 A 4,322 22.0 C 752 9.7 A 4,457 21.7 C 4,213 20.8 C
Emeline Ave. Off - SR-17 Off 3,955 35.8 E 3,201 27.5 D 4,159 21.8 C 3,846 22.3 C 4,113 22.1 C * * * 3,768 22.0 C * * * 4,106 22.8 C 3,781 22.1 C
END 1,811 13.9 B 1,641 16.0 B 2,231 17.5 B 2,246 22.2 C 2,050 16.6 B * * * 2,134 21.3 C * * * 2,137 17.9 B 2,141 21.4 C

 Southbound 
START 1,186 11.9 B 1,189 91.2 F 1,791 23.6 C 1,692 181.3 F 1,462 14.6 B * * * 2,323 23.2 C * * * 1,462 14.6 B 2,322 23.2 C
Ocean Ave. On - SR-17 SB On 1,625 16.2 B 1,594 144.9 F 2,360 22.0 C 2,228 157.8 F 1,994 19.9 C * * * 2,922 29.3 D * * * 1,994 19.9 C 2,922 29.2 D
SR-17 SB On - Fairmount Ave. Off 3,000 27.3 D 2,965 87.0 F 3,633 16.6 B 3,149 146.2 F 3,474 21.1 C * * * 3,823 23.2 C * * * 3,475 21.1 C 3,823 23.2 C
Fairmount Ave. Off - Fairmount Ave. On 2,654 21.4 C 2,681 100.6 F 3,092 18.6 C 2,759 157.0 F 3,165 17.0 B * * * 3,520 19.6 C * * * 3,166 17.0 B 3,520 19.6 C
Fairmount Ave. On - Morrissey Blvd. On 2,983 24.2 C 2,953 89.5 F 3,462 21.9 C 3,076 148.4 F 3,520 18.9 C * * * 3,851 21.4 C * * * 3,521 18.9 C 3,850 18.7 C
Morrissey Blvd. On - Soquel Dr. Off 3,377 28.5 D 3,435 77.8 F 4,064 48.0 F 3,868 132.9 F 4,182 17.4 B * * * 4,596 19.6 C * * * 4,182 16.6 B 4,595 17.8 B
Soquel Dr. Off - Soquel Ave. On 2,490 20.1 C 2,613 108.7 F 2,825 56.7 F 2,756 141.0 F 3,005 22.6 C 0 7.3 A 3,401 27.2 D 0 9.4 A 3,005 17.4 B 3,401 21.1 C
Soquel Ave. On - 41st St. Off 3,103 25.4 C 3,250 82.7 F 3,472 85.1 F 3,420 112.7 F 3,400 17.7 B 86 9.2 A 3,954 21.6 C 101 11.8 B 3,400 15.8 B 3,954 18.0 B
41st St. Off - 41st St. WB On 2,513 20.3 C 2,897 91.8 F 2,815 78.4 F 3,045 123.1 F
41st St. WB On - 41st St. EB On 2,737 22.2 C 3,135 81.2 F 3,145 84.0 F 3,379 107.9 F
41st St. EB On - Bay/Porter St. Off 3,369 18.1 C 4,244 73.1 F 3,984 86.9 F 4,860 70.1 F
Bay/Porter St. Off - Bay/Porter St. On 2,955 24.3 C 3,549 65.1 F 3,242 36.6 E 3,701 96.1 F
Bay/Porter St. On - Park Rd. Off 3,319 28.6 D 4,080 54.1 F 3,928 27.8 D 4,752 48.8 F 4,393 19.5 C 355 11.9 B 5,244 23.2 C 554 16.9 B 4,393 15.7 B 5,244 23.6 C
Park Rd. Off - Park Rd. On 2,620 21.2 C 3,602 61.6 F 2,469 23.9 C 3,898 81.9 F 2,911 18.8 C 157 8.8 A 4,255 28.7 D 415 14.8 B 2,911 14.9 B 4,250 22.1 C
Park Rd.. On - State Park Rd. Off 2,913 23.9 C 4,144 39.0 E 3,052 21.7 C 4,984 59.6 F 3,695 16.2 B 266 10.5 A 5,307 23.4 C 569 17.2 B 3,695 15.8 B 5,302 22.3 C
State Park Rd. Off - State Park Rd. WB On 2,550 20.6 C 3,537 28.8 D 2,511 29.0 D 4,243 87.9 F 3,112 20.1 C 206 9.6 A 4,058 26.3 D 422 14.9 B 3,112 18.1 B 4,051 24.8 C
State Park Rd. WB On - State Park Rd. EB On 2,807 22.9 C 3,933 34.4 D 2,889 25.6 C 4,921 60.2 F 3,365 21.8 C 240 10.1 A 4,446 30.3 D 458 15.5 B 3,365 16.2 B 4,439 21.3 C
State Park Rd. EB On - Rio Del Mar Blvd. Off 2,969 24.5 C 4,051 36.5 E 3,165 33.4 D 5,148 39.9 E 4,006 17.6 B 317 11.3 B 5,116 22.5 C 556 17.0 B 4,006 16.9 B 5,109 22.2 C
Rio Del Mar Blvd. Off - Rio Del Mar Blvd. On 2,666 21.7 C 3,420 27.3 D 2,756 28.0 D 4,499 56.1 F 3,582 23.8 C 252 10.3 A 4,241 27.8 D 393 14.5 B 3,582 17.7 B 4,239 21.2 C
Rio Del Mar Blvd. On - Freedom Blvd. Off 3,077 25.6 C 3,865 33.4 D 3,262 21.6 C 4,957 38.7 E 4,388 19.4 C 366 12.1 B 5,168 23.1 C 420 14.9 B 4,388 18.8 C 5,172 23.0 C
Freedom BLvd. Off - Freedom Blvd. On 2,622 21.2 C 3,179 25.7 C 2,673 23.9 C 4,029 26.9 D 3,492 22.8 C 254 10.3 A 4,141 28.5 D 263 12.5 B 3,491 20.8 C 4,148 24.6 C
Freedom Blvd. On - Larkin Rd. Off 2,859 23.4 C 3,322 27.0 D 2,911 20.5 C 4,220 28.8 D 3,873 26.7 D 254 10.3 A 4,425 32.0 D 263 12.5 B 3,872 19.8 C 4,432 20.5 C
Larkin Rd. Off - Larkin Rd. On 2,636 21.3 C 2,866 21.4 C 2,530 17.4 B 3,502 21.8 C 3,674 24.9 C 227 9.9 A 3,993 26.0 C 188 11.3 B 3,673 16.1 B 4,002 20.5 C
END 2,810 15.1 B 2,962 14.7 B 3,248 17.4 C 3,902 16.6 B 3,998 18.0 B * * * 4,191 26.0 C * * * 3,997 21.5 C 4,200 16.2 B
Source: Wilbur Smith Associates, May 2007

NOTE:
* - Represents locations without HOV lane

 PM 

Mixed Flow LaneNo Build

 PM  AM (Mixed Flow)  AM (HOV) 

HOV Build*

Table 4-5
State Route 1 Peak Hour LOS Summary - Year 2020 Conditions

 AM 

 Existing 

 PM  AM  PM (Mixed Flow)  PM (HOV)  AM 

19.35,097 12.81,111C B 18.15,209 16.81,327B B

18.92,944 9.2181C A 20.93,244 11.8224C B

16.74,888 16.04,838B B

16.12,944 18.63,243B C
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4.4 EFFECT ON SAFETY 
 
Future year crash rates were obtained from the Basic Average Accident Rate Table for highways 
provided by Caltrans (Appendix E).  The methodology used for developing the future accident 
rates involves the following steps: 
 

• Obtaining base crash rate for corresponding highway rate group from the Basic Average 
Accident Rate Table 

• Calculating the accident rate obtained from the Annual Daily Traffic (ADT) Factor 
corresponding to each highway rate group 

• Adding the base crash rate and the accident rate obtained from ADT Factor to identify 
total crash rate 

 
The accident rates based on the ADT Factor are calculated using the ADT values forecasted by 
the future AMBAG Travel Demand Model.  Future crash rates were calculated for No Build 
scenario under Years 2014, 2015, and 2016 Conditions, while crash rates for HOV Build 
scenario were calculated under Years 2015 and 2016 Conditions.  Tables 4-6 and 4-7 present the 
total crash rates for No Build and HOV Build scenarios, respectively. 
 
For No Build scenario, the total crash rates under Years 2014, 2015, and 2016 Conditions are 
forecasted to be higher than under Existing Conditions, with the exception of the following two 
freeway segments: 
  

• Freeway segment from north of Bay Avenue interchange to south of 41st Avenue 
interchange 

• Freeway segment from south of 41st Avenue interchange to north of 41st Avenue 
interchange 

 
For HOV Build scenario, the total crash rates under Year 2015 Conditions are expected to be 
higher than the existing crash rates, except at the following three freeway segments: 
 

• Freeway segment from north of Bay Avenue interchange to south of 41st Avenue 
interchange 

• Freeway segment from south of 41st Avenue interchange to north of 41st Avenue 
interchange 

• Freeway segment from north of 41st Avenue interchange to north of Soquel Avenue 
interchange 

 
However, the forecasted total crash rates for HOV Build scenario would be lower than those for 
No Build scenario under both Years 2015 and 2016 Conditions. 
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Table 4-6 
Crash Rate Analysis – No Build Conditions 

 Existing Conditions Year 2014 Conditions Year 2015 Conditions Year 2016 Conditions Freeway Segment 
     

From  To Freeway Type 
Rate 

Group Total Crash Rate ADT 
Base 
Rate 

ADT 
Factor 

Total Crash 
Rate ADT 

Base 
Rate 

ADT 
Factor 

Total Crash 
Rate ADT 

Base 
Rate 

ADT 
Factor 

Total Crash 
Rate 

Larkin Valley Rd. interchange 
(7.670) /a/ 

Freedom Blvd. 
interchange (8.354) 

4-lane Suburban 
Freeway H 60 0.500 82,303 0.500 0.004 0.829 82,925 0.500 0.004 0.832 83,558 0.500 0.004 0.834 

Freedom Blvd. interchange 
(8.354) 

Between State Park Dr. 
and Park Ave. 
interchanges (11.797) 

4-lane Suburban 
Freeway H 59 0.800 102,743 0.750 0.005 1.264 103,367 0.750 0.005 1.267 103,994 0.750 0.005 1.270 

Between State Park Dr. and 
Park Ave. interchanges 
(11.797) 

N/O Bay Ave. 
interchange (13.277) 

4-lane Urban 
Freeway H 63 0.970 111,537 0.400 0.010 1.515 112,288 0.400 0.010 1.523 113,047 0.400 0.010 1.530 

N/O Bay Ave. interchange 
(13.277) 

S/O 41st Ave. 
interchange (13.460) 

6-lane Urban 
Freeway H 64 1.230 124,974 0.400 0.005 1.025 125,991 0.400 0.005 1.030 127,017 0.400 0.005 1.035 

S/O 41st Ave. interchange 
(13.460) 

N/O 41st Ave. 
interchange (13.732) 

4-lane Urban 
Freeway H 63 1.940 101,687 0.400 0.010 1.417 102,328 0.400 0.010 1.423 102,976 0.400 0.010 1.430 

N/O 41st Ave. interchange 
(13.732) 

N/O Soquel Ave. 
interchange (15.050) 

4-lane Suburban 
Freeway H 59 0.970 110,987 0.750 0.005 1.305 111,566 0.750 0.005 1.308 112,151 0.750 0.005 1.311 

N/O Soquel Ave. interchange 
(15.050) 

Morrissey Blvd. 
interchange (15.819) 

4-lane Urban 
Freeway H 63 0.920 126,889 0.400 0.010 1.669 128,136 0.400 0.010 1.681 129,404 0.400 0.010 1.694 

Source: Wilbur Smith Associates, June 2007                
NOTES:                
/a/ - Location (Postmile)               
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Table 4-7 

Crash Rate Analysis – HOV Build Conditions 
 Existing Conditions Year 2015 Conditions Year 2016 Conditions Freeway Segment 

    
From  To Freeway Type 

Rate 
Group Total Crash Rate ADT Base Rate ADT Factor 

Total Crash 
Rate ADT Base Rate ADT Factor 

Total Crash 
Rate 

Larkin Valley Rd. interchange 
(7.670) /a/ 

Freedom Blvd. 
interchange (8.354) 

6-lane Suburban 
Freeway H 61 0.500 87,095 0.200 0.006 0.723 88,116 0.200 0.006 0.729 

Freedom Blvd. interchange 
(8.354) 

Between State Park Dr. 
and Park Ave. 
interchanges (11.797) 

6-lane Suburban 
Freeway H 61 0.800 112,872 0.200 0.006 0.877 114,238 0.200 0.006 0.885 

Between State Park Dr. and 
Park Ave. interchanges 
(11.797) 

N/O Bay Ave. 
interchange (13.277) 

6-lane Urban 
Freeway H 64 0.970 125,374 0.400 0.005 1.027 127,175 0.400 0.005 1.036 

N/O Bay Ave. interchange 
(13.277) 

S/O 41st Ave. 
interchange (13.460) 

8-lane Urban 
Freeway H 65 1.230 135,094 0.400 0.004 0.940 136,857 0.400 0.004 0.947 

S/O 41st Ave. interchange 
(13.460) 

N/O 41st Ave. 
interchange (13.732) 

6-lane Urban 
Freeway H 64 1.940 112,267 0.400 0.005 0.961 113,710 0.400 0.005 0.969 

N/O 41st Ave. interchange 
(13.732) 

N/O Soquel Ave. 
interchange (15.050) 

6-lane Suburban 
Freeway H 61 0.970 123,814 0.200 0.006 0.943 125,366 0.200 0.006 0.952 

N/O Soquel Ave. interchange 
(15.050) 

Morrissey Blvd. 
interchange (15.819) 

6-lane Urban 
Freeway H 64 0.920 133,839 0.400 0.005 1.069 135,553 0.400 0.005 1.078 

Source: Wilbur Smith Associates, June 2007            
NOTES:            
/a/ - Location (Postmile)           
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Chapter 5 
SUMMARY AND CONCLUSIONS 
 
5.1 SUMMARY 
 
The traffic analysis included in this HOV report has analyzed the peak hour freeway operations 
of State Route 1 within the study area under Existing Conditions and the following three future 
alternatives: 
 

1. No Build Alternative (includes State Route 17 Merge Lane project and State Route 1 
Auxiliary Lane project, between Morrissey Boulevard and Soquel Avenue interchanges) 

2. HOV Build Alternative (includes HOV lanes, ramp metering, and auxiliary lanes) 
3. Mixed Flow Alternative (includes auxiliary lanes and three mixed flow lanes in each 

direction) 
 
Future year traffic analysis includes analysis under Year 2020 (five years after opening year) 
Conditions.   
 
Table 5-1 summarizes the average results of AM and PM peak periods for State Route 1 freeway 
operational analysis under Existing, Year 2020 No Build, Year 2020 HOV Build, and Year 2020 
Mixed Flow Conditions.  Based on the traffic analysis results, freeway operations would improve 
under the HOV Build and Mixed Flow alternatives as compared to the No Build alternative.  
However, freeway operating conditions would significantly improve under the HOV Build 
alternative as opposed to the Mixed Flow alternative. 
 
5.1.1 Freeway Operations Summary - HOV Build Alternative 
 
With the addition of the HOV lanes on State Route 1, the maximum peak period volumes served 
by the two mixed flow lanes would remain approximately the same as under No Build 
Conditions.  However, the HOV lane would serve additional peak period volumes of 
approximately 800 to 1,400 vph, depending on the direction and time of travel.  Thus, compared 
to Year 2020 No Build Conditions, the maximum peak period volume under Year 2020 HOV 
Build Conditions would increase by 22 percent (approximately from 5,100 to 6,200 vph) in the 
northbound direction during AM peak hour and by 23 percent (approximately from 5,200 to 
6,400 vph) in the southbound direction during PM peak hour.   
 
Similarly, the number of person trips during the peak hours would increase under HOV Build 
Conditions when compared to the number of person trips under No Build Conditions.  In the 
northbound direction, the number of person trips would increase by 35 percent and 8 percent 
during AM and PM peak hours.  In the southbound direction, the number of person trips would 
increase by 22 percent and 68 percent during AM and PM peak hours.  Also, the peak hour 
average vehicle occupancy (AVO) would increase from Year 2020 No Build Conditions to Year 
2020 HOV Build Conditions.  AVO would increase from 1.13 to 1.26 in the northbound 
direction during AM peak hour and increase from 1.18 to 1.27 in the southbound direction 
during PM peak hour. 
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Table 5-1 
Year 2020 Projected HOV Lane Performance Summary 

Peak Hour Congestion/ Capacity Safety 

Peak Period Volumes Average Persons Moved Average LOS 

Accidents per 
Million Vehicle 
Miles (MVM) 

Existing Projected Existing Projected Existing Projected 
Alternative 

Direction
/ Number 
of Lanes 

Type 
of 

Lane AM PM AM PM AM PM AM PM AM PM AM PM Actual Expected

NB/ 2 MF 2,750- 
4,643 

1,775- 
4,044 

3,090- 
5,075 

2,215- 
5,050 3,308 4,024 3,928 4,891 F E F F 

No Build 
SB/ 2 MF 1,633- 

3,378 
2,170- 
4,412 

1,672- 
3,999 

2,442- 
5,206 3,385 3,664 3,702 3,279 C F D F 

1.10 1.02 

MF - - 2,911- 
5,305 

1,757- 
5,388 - - 3,725 3,433 - - C C 

HOV - - 575- 
1,116 

487- 
1,377 - - 1,573 1,866 - - A B NB/ 2+1 

Total - - 3,486-
6,421 

2,244-
6,765 - - 5,298 5,299 - - - - 

MF - - 1,635- 
4,393 

1,928- 
5,307 - - 3,258 3,765 -  - C C 

HOV 
 - - 284- 

782 
354- 
1,114 - - 1,265 1,746 -  - B B 

HOV Build 

SB/ 2+1 

Total - - 1,919-
5,175 

2,282-
6,421 - - 4,523 5,511 - - - - 

- 
 

1.27 
 

NB/ 3 MF - - 2,688- 
5,183 

1,472- 
5,170 - - 4,942 5,213 - - C C Mixed 

Flow  SB/ 3 MF - - 1,636- 
4,393 

1,928- 
5,302 - - 4,420 5,282 - - B C 

- 1.10 

Source: Wilbur Smith Associates, May 2007 
Notes: 
NB - Northbound, SB - Southbound 
MF - Mixed Flow lane 
HOV - High occupancy vehicle lane 
2+1 - Two mixed flow lanes and one HOV lane 
AM Peak Period is from 6:00 AM to 10:00 AM, and PM Peak Period is from 3:00 PM to 7:00 PM. 
Actual and expected accident rates shown are yearly rates.  Expected rates are based on comparisons with similar freeways. 
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The addition of the HOV lanes on State Route 1 would improve the overall freeway performance 
as well.  In both the northbound and southbound directions, the mixed flow lanes would operate 
at LOS C and the HOV lanes would operate at LOS B or better under Year 2020 HOV Build 
Conditions. 
 
Also, the improved freeway corridor conditions under HOV Build Conditions would divert 
vehicles traveling on parallel arterials onto State Route 1, thereby relieving local city streets of 
excessive cut-through commuter traffic and increasing person and vehicle throughput along State 
Route 1 corridor. 
 
In summary, the addition of the HOV lanes would significantly reduce delays experienced by 
carpoolers, but the extra capacity provided would be utilized quickly by single occupancy 
vehicles (SOVs), resulting in an increase in the number of peak hour vehicle trips.  The overall 
performance of the freeway corridor would be improved with the additional capacity provided. 
  
5.1.2 Freeway Operations Summary – Mixed Flow Alternative 
 
The addition of a mixed flow lane within the study area on State Route 1 would improve freeway 
operations, but not as significantly as under HOV Build Conditions.  Compared to the Year 2020 
No Build Conditions, the maximum peak period volume under Year 2020 Mixed Flow 
Conditions would increase from two percent to ten percent depending on the time period and 
direction of travel.  The increase in maximum peak period volume would be higher in the peak 
commute directions than in the opposite direction.  This may be due to the fact that increased 
freeway capacity would divert commuters traveling on parallel arterials onto State Route 1. 
 
Compared to Year 2020 No Build Conditions, the number of peak hour person trips under Year 
2020 Mixed Flow Conditions would improve by 7 percent to 61 percent, with the highest gains 
occurring in the northbound direction during AM peak hour (26 percent increase) and the 
southbound direction during the PM peak hour (61 percent increase).  The maximum number of 
hourly person trips would increase from approximately 3,900 trips to 4,950 trips and from 3,300 
trips to 5,300 trips during AM and PM peak hours, respectively.  The peak hour AVO would 
remain the same as under Year 2020 No Build Conditions. 
 
Freeway segment operations under Year 2020 Mixed Flow Conditions would improve compared 
to Year 2020 No Build Conditions.  During both AM and PM peak hours, the freeway segments 
would operate at LOS C in the northbound direction and at LOS C or better in the southbound 
direction.  Thus, the increased freeway capacity would improve freeway operations. 
 
Based on the FREQ traffic operational analysis, Mixed Flow alternative would result in a cost-
effective infrastructure, since absence of HOV restrictions allows everyone to travel on the 
facility.  However, improving corridor capacity without the HOV restrictions would not 
encourage commuters from carpooling or riding transit; as such, the increase in the person 
throughput under Mixed Flow Conditions is not as high as under HOV Build Conditions.  As 
mentioned earlier, the AVOs under No Build and Mixed Flow Conditions would remain the 
same. 
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5.2 CONCLUSIONS 
 
The HOV lane strategy focuses on increasing the person mobility, instead of the vehicle 
throughput.  With proper HOV operating hours and vehicle occupancy restrictions, the County of 
Santa Cruz could optimize the efficiency of its transportation system.  This study indicated that 
significant gains in peak hour person mobility would be achieved through the addition of HOV 
lanes. 
 
The provision of HOV lanes, ramp metering, and auxiliary lanes along State Route 1 between 
San Andreas Road/Larkin Valley Road and Morrissey Boulevard interchanges is expected to: 
 

• Improve the future freeway operations by increasing the average vehicle speed and 
reducing the vehicle delays as well as the average travel time 

• Encourage the commuters to carpool to take advantage of the HOV lanes, resulting in the 
vehicle throughput increase 

• Eliminate the existing bottleneck located near the Bay Avenue/Porter Street interchange 
in the southbound direction 

• Improve the operations of the arterials located parallel to State Route 1 (like Soquel 
Drive) by reducing the inter-city commuter traffic 

 



 
 

APPENDIX 
 



 



APPENDIX A 
 

FREQ OUTPUT SHEETS 
 
 
 



 



APPENDIX A-1 
 

EXISTING CONDITIONS 
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YEAR 2020 NO BUILD CONDITIONS 
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APPENDIX C 
 

CUMULATIVE DAILY FREEWAY 
SECTION VOLUMES 

 
 
 



APPENDIX C-1 
 

YEAR 2015 HOV BUILD CONDITIONS 
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TABLE 2 -  BASIC AVERAGE ACCIDENT RATE TABLE HIGHWAYS,
INTERSECTIONS AND RAMPS  (1 OF 7)

Base Rates
For highway projects ≥ 0.50 miles in length, the base rate is in accidents per million
vehicle miles (MVM).

For highway projects < 0.50 miles in length, the base rate is in accidents per
million vehicles and the values listed are reduced by one-half.

Highway Segments:  Accidents/Million Vehicle Miles (MVM)

For intersection and ramp projects, the base rate is in accidents per million
vehicles

Intersections:  Accidents/Million Vehicles (MV) Entering the Intersection

Ramps:  Accidents/Million Vehicles (MV) Traversing the Ramp

ADT Factor
Value to be added to the base rate.

“0.60/” means 0.60 divided by the ADT in thousands; i.e., with 5,000 ADT,
0.12 would be added to the base rate.

 “0.017” means 0.017 multiplied by the ADT in thousands; i.e., with 20,000
ADT, add 0.34 to the baes rate.

Note:  Average F+I Cost = $115.9

Statewide Accident Costs ($1,000)
Updated April 2000

F I PDO Average

Rural 3900.0 77.4 4.0 139.4
Urban 3500.0 52.2 4.0 40.4
Suburban 3600.0 62.4 4.0 58.9
Average 3700.0 58.7 4.0 60.1
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H 01 1.15 0.350 / 3.4 45.1 48.5 345.4 169.6 Rural Flat <55 Conv 2 Lanes or Less

H 02 0.90 0.350 / 3.8 44.6 48.5 376.7 184.8 Rural Flat >55 Conv 2 Lanes or Less

H 03 1.30 0.350 / 2.2 46.0 48.2 251.9 123.5 Rural Roll <55 Conv 2 Lanes or Less

H 04 0.80 0.350 / 3.7 46.2 49.9 360.8 182.1 Rural Roll >55 Conv 2 Lanes or Less

H 05 1.65 0.400 / 2.1 48.2 50.3 237.0 121.2 Rural Mtn <55 Conv 2 Lanes or Less

H 06 1.25 0.400 / 2.7 44.8 47.5 294.7 142.1 Rural Mtn >55 Conv 2 Lanes or Less

H 07 2.95 0.000 0.4 38.3 38.7 99.0 40.8 Suburban <45 Conv 2 Lanes or Less

H 08 1.90 0.000 1.0 41.4 42.4 145.8 64.1 Suburban 45-55 Conv 2 Lanes or Less

H 09 1.50 0.000 1.7 40.8 42.5 203.9 89.0 Suburban >55 Conv 2 Lanes or Less

H 10 3.05 0.000 0.4 40.5 41.0 95.6 41.6 Urban <45 Conv 2 Lanes or Less

H 11 1.75 0.000 1.3 45.2 46.6 158.0 75.8 Urban >45 Conv 2 Lanes or Less

H 12 1.00 0.000 3.1 45.0 48.1 323.8 157.8 Rural Conv 3 Lanes

H 13 1.30 0.000 2.2 42.2 44.4 237.7 107.8 Suburban Conv 3 Lanes

H 14 2.05 0.000 0.9 38.0 38.9 132.0 53.8 Urban Conv 3 Lanes

H 15 0.60 0.000 6.0 46.6 52.7 512.5 272.0 Rural Flat Exprwy 3 Lanes or Less

H 16 0.60 0.000 3.8 42.9 46.7 388.4 183.5 Rural Roll Exprwy 3 Lanes or Less

H 17 1.20 0.000 1.5 42.5 44.0 207.7 93.6 Rural Mtn Exprwy 3 Lanes or Less

H 18 0.90 0.000 5.6 52.8 58.3 402.3 236.2 Suburban <55 Exprwy 3 Lanes or Less

H 19 0.90 0.000 5.6 42.1 47.7 477.7 230.0 Suburban >55 Exprwy 3 Lanes or Less

H 20 1.00 0.000 1.5 44.9 46.4 163.9 78.2 Urban Exprwy 3 Lanes or Less

H 21 1.20 0.000 2.8 49.8 52.6 280.9 149.6 Rural Flat Undivided 4 Lanes

H 22 1.65 0.000 2.2 38.4 40.6 284.5 117.9 Rural Roll/Mtn Undivided 4 Lanes

H 23 2.55 0.000 1.1 37.1 38.3 163.8 65.2 Suburban <55 Undivided 4 Lanes

H 24 2.55 0.000 2.0 41.1 43.1 226.6 99.9 Suburban >55 Undivided 4 Lanes

H 25 4.95 0.000 0.4 39.4 39.8 86.9 37.0 Urban <45 Undivided 4 Lanes

H 26 3.35 0.000 0.6 42.5 43.2 100.0 45.5 Urban >45 Undivided 4 Lanes

H 27 1.50 0.000 2.0 37.0 39.0 273.4 109.1 Rural Flat Undivided 5 to 6 Lanes

H 28 2.85 0.000 1.7 50.0 51.7 203.1 106.9 Rural Roll/Mtn Undivided 5 to 6 Lanes

H 29 0.95 0.000 3.1 46.9 50.0 281.7 142.9 Suburban <55 Undivided 5 to 6 Lanes

H 30 0.95 0.000 1.0 32.8 33.8 167.1 59.1 Suburban >55 Undivided 5 to 6 Lanes

H 31 4.45 0.000 1.0 26.1 27.1 179.4 51.5 Urban >45 Undivided 5 to 6 Lanes

H 32 1.95 0.000 0.4 45.1 45.6 82.3 39.7 Urban >45 Undivided 5 to 6 Lanes

H 33 0.90 0.000 2.9 43.9 46.8 314.3 149.2 Rural Flat Divided 4 Lanes

H 34 1.65 0.000 1.0 35.5 36.5 182.1 69.0 Rural Roll/Mtn Divided 4 Lanes

H 35 1.85 0.000 0.7 43.1 43.8 118.9 54.3 Suburban <55 Divided 4 Lanes

H 36 1.70 0.000 1.8 40.4 42.2 213.3 92.3 Suburban >55 Divided 4 Lanes

H 37 3.35 0.000 0.5 42.3 42.8 92.5 41.9 Urban <45 Divided 4 Lanes

TABLE 2 -  BASIC AVERAGE ACCIDENT RATE TABLE HIGHWAYS,
INTERSECTIONS AND RAMPS  (2 OF 7)

Rate Base ADT PCT PCT PCT     AccCosts($1000) Terrain
Group Rate Factor Fat Inj F + I F + I All Area or ADT AHS Control Type
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H 38 2.10 0.000 0.7 43.8 44.4 106.7 49.6 Urban >45 Divided 4 Lanes

H 39 1.05 0.000 2.4 30.0 32.4 360.6 119.5 Rural Flat Divided 5 Lanes or More

H 40 1.50 0.000 1.6 50.0 51.6 195.9 103.0 Rural Roll/Mtn Divided 5 Lanes or More

H 41 2.75 0.000 1.2 43.1 44.4 157.9 72.3 Suburban <55 Divided 5 Lanes or More

H 42 2.10 0.000 0.9 33.3 34.3 155.0 55.8 Suburban >55 Divided 5 Lanes or More

H 43 2.40 0.000 0.7 56.8 57.5 94.2 55.8 Urban <45 Divided 5 Lanes or More

H 44 2.40 0.000 0.7 46.1 46.8 103.8 50.7 Urban >45 Divided 5 Lanes or More

H 45 0.50 0.007 2.6 42.6 45.2 297.3 136.6 Rural <65 Div Exprwy 4 Lns or More

H 46 0.50 0.007 3.0 44.7 47.6 318.5 153.7 Rural >65 Div Exprwy 4 Lns or More

H 47 0.90 0.017 1.5 43.2 44.8 180.7 83.2 Suburban <65 Div Exprwy 4 Lns or More

H 48 0.75 0.010 0.8 40.8 41.5 130.7 56.6 Suburban >55 Div Exprwy 4 Lns or More

H 49 1.75 0.000 0.5 40.7 41.2 94.0 41.1 Urban <55 Div Exprwy 4 Lns or More

H 50 1.35 0.000 1.3 44.5 45.9 149.7 70.9 Urban >55 Div Exprwy 4 Lns or More

H 51 0.45 0.500 / 2.4 40.2 42.6 292.8 127.0 Rural <=15,000 <65 Fwy 4 Lanes or Less

H 52 0.45 0.550 / 4.0 44.9 48.8 390.9 192.8 Rural <=15,000 >65 Fwy 4 Lanes or Less

H 53 0.45 0.004 3.4 40.1 43.4 377.0 165.9 Rural >15,000 <65 Fwy 4 Lanes or Less

H 54 0.40 0.004 3.1 40.3 43.4 350.4 154.4 Rural >15,000 >65 Fwy 4 Lanes or Less

H 55 0.25 0.005 2.2 40.1 42.3 276.2 119.1 Rural Fwy 5 to 6 Lanes

H 56 0.20 0.004 1.5 36.7 38.2 227.5 89.4 Rural Fwy 7 Lanes or More

H 57 0.50 0.500 / 3.6 43.6 47.2 332.2 158.9 Suburban <=15,00 <65 Fwy 4 Lanes or Less

H 58 0.45 0.550 / 2.7 39.0 41.7 291.5 123.9 Suburban <=15,00 >65 Fwy 4 Lanes or Less

H 59 0.75 0.005 1.2 36.8 38.0 174.1 68.6 Suburban >15,000 <65 Fwy 4 Lanes or Less

H 60 0.50 0.004 1.3 35.7 37.0 186.7 71.6 Suburban >15,000 <65 Fwy 4 Lanes or Less

H 61 0.20 0.006 1.5 33.8 35.3 212.7 77.7 Suburban Fwy 5 to 6 Lanes

H 62 0.25 0.004 0.6 32.2 32.7 127.5 44.4 Suburban Fwy 7 Lanes or More

H 63 0.40 0.010 1.1 35.5 36.6 155.8 59.6 Urban Fwy 4 Lanes or Less

H 64 0.40 0.005 0.6 30.4 31.0 118.9 39.6 Urban Fwy 5 to 6 Lanes

H 65 0.40 0.004 0.5 31.0 31.5 106.9 36.4 Urban Fwy 7 to 8 Lanes

H 66 0.35 0.003 0.5 30.6 31.1 107.6 36.2 Urban Fwy 9 to 10 Lanes

H 67 0.35 0.003 0.4 29.8 30.2 97.9 32.3 Urban Fwy 11 Lanes or More

TABLE 2 -  BASIC AVERAGE ACCIDENT RATE TABLE HIGHWAYS,
INTERSECTIONS AND RAMPS  (3 OF 7)

Rate Base ADT PCT PCT PCT     AccCosts($1000) Terrain
Group Rate Factor Fat Inj F + I F + I All Area or ADT AHS Control Type
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I 01 0.11 0.000 3.5 42.0 45.5 371.4 171.2 Rural F, M and S No Controls

I 02 0.33 0.000 2.4 45.3 47.7 269.7 130.8 Rural F, M and S Stop/Yield signs

I 03 0.76 0.000 0.8 41.4 42.2 149.9 65.6 Rural F, M and S 4 Way Stop

I 04 0.70 0.000 1.0 45.5 46.5 159.6 76.4 Rural F, M and S Signals

I 05 0.70 0.000 1.3 43.3 44.5 189.2 86.4 Rural F, M and S 4 Way Flashers

I 06 0.35 0.000 0.8 32.3 33.1 147.9 51.6 Suburban F, M and S No Controls

I 07 0.34 0.000 1.2 40.4 41.5 164.8 70.7 Suburban F, M and S Stop/Yield Signs

I 08 0.51 0.000 0.4 36.4 36.8 100.9 39.6 Suburban F, M and S 4 Way Stop

I 09 0.58 0.000 0.5 39.3 39.7 107.1 44.9 Suburban F, M and S Signals

I 10 0.55 0.000 1.3 30.7 32.0 206.1 68.7 Suburban F, M and S 4 Way Flashers

I 11 0.06 0.000 2.6 42.8 45.4 249.7 115.5 Urban F, M and S No Controls

I 12 0.22 0.000 0.7 42.2 42.9 108.5 48.8 Urban F, M and S Stop/Yield Signs

I 13 0.41 0.000 0.5 45.0 45.5 90.1 43.2 Urban F, M and S 4 Way Stop

I 14 0.43 0.000 0.4 43.9 44.3 83.3 39.1 Urban F, M and S Signals

I 15 0.62 0.000 0.7 39.6 40.3 112.1 47.6 Urban F, M and S 4 Way Flashers

I 16 0.14 0.000 1.8 43.5 45.3 229.3 106.1 Rural T, Y and Z No Controls

I 17 0.22 0.000 1.8 42.6 44.3 232.9 105.4 Rural T, Y and Z Stop/Yield Signs

I 18 0.60 0.000 0.5 47.8 48.4 116.7 58.6 Rural T, Y and Z 4 Way Stop

I 19 0.50 0.000 0.2 37.9 38.1 97.5 39.6 Rural T, V and Z Signals

I 20 0.58 0.000 2.2 39.4 41.7 278.9 118.6 Rural T, V and Z 4 Way Flashers

I 21 0.13 0.000 0.4 40.0 40.5 97.2 41.7 Suburban T, V and Z No Controls

I 22 0.19 0.000 0.9 40.5 41.4 139.3 60.0 Suburban T, V and Z Stop/Yield Signs

I 23 0.54 0.000 0.5 33.3 33.8 114.7 41.4 Suburban T, V and Z 4 Way Stop

I 24 0.43 0.000 0.2 38.9 39.1 80.5 33.9 Suburban T, V and Z Signals

I 25 0.55 0.000 2.9 48.3 51.2 262.8 136.5 Suburban T, V and Z 4 Way Flashers

I 26 0.10 0.000 0.8 41.2 42.0 117.9 51.8 Urban T, V and Z No Controls

I 27 0.14 0.000 0.8 42.4 43.2 116.9 52.4 Urban T, V and Z Stop/Yield Signs

I 28 0.18 0.000 1.1 34.1 35.2 159.9 58.9 Urban T, V and Z 4 Way Stop

I 29 0.28 0.000 0.4 43.3 43.7 83.8 38.9 Urban T, V and Z Signals

I 30 0.35 0.000 0.7 47.5 48.2 102.3 51.4 Urban T, V and Z 4 Way Flashers

Intersection Types
F = Four-Legged
M = Multi-Legged
S = Offset
T = Tee
Y = “Y” (Wye)

Z = Others

TABLE 2 -  BASIC AVERAGE ACCIDENT RATE TABLE HIGHWAYS,
INTERSECTIONS AND RAMPS  (4 OF 7)

Rate Base ADT PCT PCT PCT     AccCosts($1000)                       Intersection
Group Rate Factor Fat Inj F + I F + I All Area                  Type Control Type
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R 01 0.30 0.000 1.5 48.5 50.0 192.1 98.0 Rural 1 - 4 N/A Frontage Road

R 02 1.20 0.000 0.5 28.6 29.1 111.4 35.3 Urban 1 - 4 N/A

R 03 0.35 0.000 1.5 48.5 50.0 192.1 98.0 Rural 1 - 4 N/A

R 04 0.35 0.000 0.5 28.6 29.1 111.4 35.3 Urban 1 - 4 N/A

R 05 0.70 0.000 1.0 33.7 34.7 187.6 67.7 Rural 1 - 4 Off Direct, Semi-Dir Conn (Left Turn Traffic)

R 06 0.60 0.000 1.0 33.7 34.7 151.6 55.2 Urban 1 - 4 Off Direct, Semi-Dir Conn (Left Turn Traffic)

R 07 0.35 0.000 1.0 33.7 34.7 187.6 67.7 Rural 1 - 4 On Direct, Semi-Dir Conn (Left Turn Traffic)

R 08 0.55 0.000 1.0 33.7 34.7 151.6 55.2 Urban 1 - 4 On Direct, Semi-Dir Conn (Left Turn Traffic)

R 09 1.15 0.000 1.2 36.1 37.3 200.4 77.2 Rural 1 - 4 Off Diamond

R 10 1.50 0.000 0.3 40.1 40.4 77.8 33.8 Urban 1 - 4 Off Diamond

R 11 0.55 0.000 1.2 36.1 37.3 200.4 77.2 Rural 1 - 4 On Diamond

R 12 0.80 0.000 0.3 40.1 40.4 77.8 33.8 Urban 1 - 4 On Diamond

R 13 0.45 0.000 1.3 35.0 36.3 214.3 80.3 Rural 1 - 4 Off Slip

R 14 0.40 0.000 0.4 38.3 38.7 87.8 36.4 Urban 1 - 4 Off Slip

R 15 0.35 0.000 1.3 45.0 46.3 184.7 87.7 Rural 1 - 4 On Slip

R 16 0.35 0.000 0.4 38.3 38.7 87.8 36.4 Urban 1 - 4 On Slip

R 17 0.60 0.000 1.0 31.2 32.2 196.1 65.9 Rural 1 - 4 Off Direct, Semi-Dir Conn (Right Turn Traffic)

R 18 0.90 0.000 0.7 35.5 36.2 118.9 45.6 Urban 1 - 4 Off Direct, Semi-Dir Conn (Right Turn Traffic)

R 19 0.45 0.000 1.1 34.2 35.3 196.5 72.0 Rural 1 - 4 On Direct, Semi-Dir Conn (Right Turn Traffic)

R 20 0.60 0.000 0.5 35.5 36.0 100.1 38.6 Urban 1 - 4 On Direct, Semi-Dir Conn (Right Turn Traffic)

R 21 1.75 0.000 0.9 42.2 43.1 157.2 70.0 Rural 1 - 4 Off Loop with Left Turn

R 22 1.35 0.000 0.3 36.9 37.2 80.0 32.3 Urban 1 - 4 Off Loop with Left Turn

R 23 0.60 0.000 0.9 42.2 43.1 157.2 70.0 Rural 1 - 4 On Loop with Left Turn

R 24 0.85 0.000 0.3 36.9 37.2 80.0 32.3 Urban 1 - 4 On Loop with Left Turn

R 25 1.90 0.000 0.7 34.8 35.5 152.8 56.8 Rural 1 - 4 Off Buttonhook

R 26 1.15 0.000 0.4 33.6 34.0 92.8 34.2 Urban 1 - 4 Off Buttonhook

R 27 0.60 0.000 0.7 34.8 35.5 152.8 56.8 Rural 1 - 4 On Buttonhook

R 28 0.60 0.000 0.4 33.6 34.0 92.8 34.2 Urban 1 - 4 On Buttonhook

R 29 1.05 0.000 1.5 36.2 37.7 229.5 89.0 Rural 1 - 4 O f f Scissors

R 30 0.90 0.000 0.3 34.6 34.9 81.8 31.2 Urban 1 - 4 O f f Scissors

R 31 0.50 0.000 1.5 36.2 37.7 229.5 89.0 Rural 1 - 4 On Scissors

R 32 0.55 0.000 0.3 34.6 34.9 81.8 31.2 Urban 1 - 4 On Scissors

R 33 0.30 0.000 2.0 64.7 66.7 192.0 129.4 Rural 1 - 4 O f f Split

R 34 0.25 0.000 0.6 31.7 32.3 116.2 40.3 Urban 1 - 4 O f f Split

R 35 0.20 0.000 2.0 48.0 50.0 230.3 117.2 Rural 1 - 4 On Split

R 36 0.25 0.000 0.6 31.7 32.3 116.2 40.3 Urban 1 - 4 On Split

TABLE 2 -  BASIC AVERAGE ACCIDENT RATE TABLE HIGHWAYS,
INTERSECTIONS AND RAMPS  (5 OF 7)

Rate Base ADT PCT PCT PCT     AccCosts($1000)  Ramp       On/
Group Rate Factor Fat Inj F + I F + I All   Area             Off       Ramp Type
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R 37 1.25 0.000 2.0 53.6 55.6 214.9 121.3 Rural 1 - 4 O f f Loop without Left Turn

R 38 1.25 0.000 0.2 33.7 33.9 72.5 27.2 Urban 1 - 4 O f f Loop without Left Turn

R 39 0.65 0.000 1.7 21.4 23.1 358.7 85.9 Rural 1 - 4 On Loop without Left Turn

R 40 0.70 0.000 0.2 33.7 33.9 72.5 27.2 Urban 1 - 4 On Loop without Left Turn

R 41 1.20 0.000 1.0 34.7 35.7 184.5 68.4 Rural 1 - 4 N/A Two-Way Ramp Segment

R 42 0.70 0.000 1.0 34.7 35.7 148.8 55.7 Urban 1 - 4 N/A Two-Way Ramp Segment

R 43 1.25 0.000 0.9 13.2 14.1 321.4 48.8 Rural 1 - 4 Off Rest Area, Vista Point, Truck Scale

R 44 1.15 0.000 0.9 13.2 14.1 272.3 41.8 Urban 1 - 4 Off Rest Area, Vista Point, Truck Scale

R 45 0.35 0.000 0.9 13.2 14.1 321.4 48.8 Rural 1 - 4 On Rest Area, Vista Point, Truck Scale

R 46 0.55 0.000 0.9 13.2 14.1 272.3 41.8 Urban 1 - 4 On Rest Area, Vista Point, Truck Scale

R 47 1.35 0.000 0.5 49.5 50.0 115.6 59.8 Rural 1 - 4 Off Other

R 48 0.80 0.000 0.5 34.5 35.0 101.5 38.1 Urban 1 - 4 Off Other

R 49 0.40 0.000 0.5 49.5 50.0 115.6 59.8 Rural 1 - 4 On Other

R 50 1.05 0.000 0.5 34.5 35.0 101.5 38.1 Urban 1 - 4 On Other

R 51 2.50 0.000 0.5 61.0 61.5 108.5 68.6 Rural 1 - 4 N/A Other

R 52 0.95 0.000 0.5 61.0 61.5 80.2 50.9 Urban 1 - 4 N/A Other

R 53 0.75 0.000 0.4 33.6 34.0 122.4 44.2 Rural 1 - 3 Off Diamond

R 54 0.90 0.000 0.7 37.7 38.4 115.1 46.6 Urban 1 - 3 Off Diamond

R 55 0.50 0.000 0.4 33.6 34.0 122.4 44.2 Rural 1 - 3 On Diamond

R 56 0.45 0.000 0.7 37.7 38.4 115.1 46.6 Urban 1 - 3 On Diamond

R 57 0.30 0.000 0.6 30.7 31.3 150.7 49.9 Rural 1 - 3 Off Slip

R 58 0.20 0.000 0.6 30.7 31.3 118.3 39.8 Urban 1 - 3 Off Slip

R 59 0.15 0.000 0.6 30.7 31.3 150.7 49.9 Rural 1 - 3 On Slip

R 60 0.20 0.000 0.6 30.7 31.3 118.3 39.8 Urban 1 - 3 On Slip

R 61 0.30 0.000 0.9 43.8 44.7 154.4 71.2 Rural 1 - 3 Off Direct, Semi-Dir Conn (Right Turn Traffic)

R 62 0.45 0.000 0.9 31.5 32.4 148.0 50.6 Urban 1 - 3 Off Direct, Semi-Dir Conn (Right Turn Traffic)

R 63 0.40 0.000 0.9 43.8 44.7 154.4 71.2 Rural 1 - 3 On Direct, Semi-Dir Conn (Right Turn Traffic)

R 64 0.40 0.000 0.9 31.5 32.4 148.0 50.6 Urban 1 - 3 On Direct, Semi-Dir Conn (Right Turn Traffic)

R 65 3.20 0.000 0.3 28.1 28.4 117.8 36.3 Rural 1 - 3 Off Loop with Left Turn

R 66 1.20 0.000 0.3 28.1 28.4 88.6 28.0 Urban 1 - 3 Off Loop with Left Turn

R 67 0.45 0.000 0.3 28.1 28.4 117.8 36.3 Rural 1 - 3 On Loop with Left Turn

R 68 0.90 0.000 0.3 28.1 28.4 88.6 28.0 Urban 1 - 3 On Loop with Left Turn

R 69 1.20 0.000 1.0 40.2 41.2 170.2 72.5 Rural 1 - 3 Off Loop without Left Turn

R 70 0.90 0.000 0.4 28.3 28.7 100.3 31.6 Urban 1 - 3 Off Loop without Left Turn

R 71 0.85 0.000 1.0 40.2 41.2 170.2 72.5 Rural 1 - 3 On Loop without Left Turn
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R 73 0.50 0.000 0.4 50.0 50.4 107.7 56.3 Rural 1 - 3 N/A Two-Way Ramp Segment

R 74 0.70 0.000 0.4 50.0 50.4 79.6 42.1 Urban 1 - 3 N/A Two-Way Ramp Segment

R 75 0.50 0.000 0.3 38.2 38.5 107.2 43.7 Rural 1 - 3 O f f Other

R 76 0.55 0.000 0.3 35.0 35.3 81.5 31.4 Urban 1 - 3 O f f Other

R 77 0.50 0.000 0.3 38.2 38.5 107.2 43.7 Rural 1 - 3 On Other

R 78 0.50 0.000 0.3 35.0 35.3 81.5 31.4 Urban 1 - 3 On Other

R 79 0.55 0.000 0.3 33.0 33.3 111.8 39.9 Rural 1 - 3 N/A Other

R 80 0.55 0.000 0.3 33.0 33.3 83.3 30.4 Urban 1 - 3 N/A Other
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