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'::-Eigf Figure 8.16 2030 Scenarios - New Auxiliary Lanes
8+4 and 10+4 Proposed Improvements

I I-5 North Coast Corridor Project
" 10+4 and 8+4 Alternatives New Auxiliary Lane Locations
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Chapter 8: Alternatives Analysis and Implementation Plan

configuration of eight general purpose lanes throughout the corridor with the
addition of new auxiliary lanes as shown in Figure 8.16. Five Direct Access Ramps
(DARs) and 15 ingress/egress areas would allow access for eligible vehicles to
the managed lanes. The five DARs would allow managed lane only traffic to
enter and exit the managed lanes directly at or near Voigt Drive, Carroll Canyon
Road, Manchester Avenue, Cannon Road, and Oceanside Boulevard (as shown
in Figure 7.2). The Manchester Avenue DAR would also include a park-and-
ride and BRT facility. However, the 8+4 scenario managed lane access would
involve the following changes compared to the 10+4: a northbound managed
lane opening at Via De La Valle, the removal of the northbound managed lane
opening at Lomas Santa Fe, and an additional southbound managed lane

San Diego North Coast Corridor

opening at Leucadia.

Table 8.6 Summary of Scenario Improvements for

2030 Phasing Analysis
2030

Improvement No Build 8+4 10+4
I-5/SR-56 (Additional Connectors) Included Included Included
I-5/SR-78 (Additional Connectors) Included Included Included
Direct Access Ramps (DARs) Not Included Included Included
Carroll Canyon Improvements Included Included Included
I-5 HOV South of 1-805 Not Included Included Included
Transit Assumptions Series 11 Series 11 Series 11
Ramp Meters Included Included Included
Genesee Interchange Improvements Included Included Included
Additional Auxiliary Lanes Not Included Included Included
Managed Lanes Not Included 4 4
Additional General Purpose Lanes Not Included Not Included 2

[828]
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Travel Time

Travel time is reported as the amount of time for a vehicle or person to traverse
between two points on a corridor. For the I-5 CSMP corridor, this travel time is the
time to traverse the 27-mile corridor on the I-5 freeway.

Figure 8.17 shows the travel times (in minutes) for the years 2006, 2008, and 2030
(No Build, 8+4 and 10+4 Scenarios) for the peak periods for the northbound
direction. 2006 and 2008 are based on actual data whereas 2030 is based on
modeled data. Also included are the COASTER train travel times from Oceanside to
Sorrento Valley station in 2008 and estimated in 2030 for both the No Build and
Combination #1 Scenario. On a typical weekday under free-flow or uncongested
conditions, the average travel time for the I-5 (from Harbor Drive to La Jolla Village
Drive) is approximately 23 to 25 minutes, at an average speed of 65 to 70 mph. The
northbound morning travel time is estimated to be 37 minutes at its peak in the 2030
No Build Scenario, 11 minutes higher than the existing morning peak, with the other
scenarios operating at or near freeflow. Both the 8+4 and 10+4 Scenarios will
significantly reduce the travel time northbound in the morning peak with 8+4 down
to 26 minutes and 10+4 to 25 minutes. The managed lanes in both improvement
scenarios will operate at free-flow conditions of 24 minutes. It is anticipated that there
will be congested periods throughout the mid-day in the 2030 if the improvements
are not implemented as evidenced by the morning travel time still at 37 minutes at
10:00 a.m. and the afternoon peak at 32 minutes at 3:00 p.m.

The northbound afternoon peak-period travel time in the 2030 No Build Scenario
is estimated to be over 69 minutes. This is 36 minutes longer than the peak in 2008,
or a 109 percent increase. The 8+4 Scenario peak travel time is estimated to be 45
minutes. This is nearly a 24 minute time savings (35 percent reduction). The 10+4
scenario results in the most significant peak travel time savings of nearly 33 minutes
or a 47 percent reduction. The 36 minute afternoon peak in the 10+4 Scenario is
higher than the 2008 peak of 33 minutes but less than the 2006 peak of 38 minutes.
The managed lanes would operate at reliable, free-flow conditions throughout the
day at around a 24 to 26 minute travel time for the 10+4 and 8+4 Scenarios,
respectively. In addition, travel time is still estimated to be 55 minutes at 7:00 p.m. in
the 2030 No Build Scenario indicating evening congestion will likely continue well
after 8:00 p.m. The 8+4 Scenario is also estimated to have congestion extending
beyond the p.m. peak period with a travel time of 41 minutes at 7:00 p.m.

San Diego North Coast C [8-29]
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Figure 8.17 Typical Weekday Travel Times for I-5

Northbound From La Jolla Village Drive
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Northbound COASTER travel times are also estimated to improve as a result of
the I-5 rail CSMP corridor improvements between Sorrento Valley and Oceanside
stations with a travel time savings of about 5 minutes on average, from 37 minutes
to 32 minutes (16 percent savings). In addition, ontime performance is estimated to
improve from 53 percent without improvements to nearly 100 percent with LOSSAN
Combination #1 improvements. In addition, the COASTER travel times are lower and
more reliable in the afternoon peak period than the 2030 No Build and 8+4 Scenarios.

Figure 8.18 presents the travel times (minutes) for the years 2006, 2008, and 2030
(No Build, 8+4, and 10+4 Scenarios) for the peak periods for the southbound
direction. By 2030, the southbound morning peak travel time is estimated to be nearly
54 minutes and the southbound afternoon peak travel time is nearly 40 minutes. This
corresponds to a 23 minute (72 percent) and a 13 minute (44 percent) increase over

2008 conditions, respectively. The 2030 8+4 Scenario morning peak travel time
southbound is 36 minutes, a 32 percent reduction from the No Build Scenario. The
The mcmoged lanes 10+4 Scenario is estimated to have the most significant improvement in peak travel

would operate at time with a 48 percent reduction (26 minute savings), down to under 28 minutes.
The 10+4 Scenario travel time of 28 minutes is better than both the 2006 and 2008

reliable, freeflow
’ conditions of 44 and 31 minutes, respectively. In addition, the 10+4 Scenario is the

condlitions fhroughOUf only scenario where the southbound morning congestion is contained within the four

the dCly at around hour peak period. It is anticipated that there will be congested periods throughout
a 24 to 26 minute the mid-day in the 2030 No Build Scenario with only the 8+4 and 10+4 Scenarios
travel time. returning to free-flow for a portion or all of the mid-day. The managed lanes would

operate at free-flow or mostly free-flow conditions at a peak of 26 minutes in the 8+4

Scenario and 24 minutes in the 10+4 Scenario.

In the afternoon, each of the 2030 build scenarios will improve travel times in the
corridor ranging from ten to nearly fourteen minutes (24 to 34 percent savings) with
the 10+4 scenario improving to conditions better than 2006 and 2008. Also, the
10+4 scenario returns travel time to freeflow conditions within the 3:00 to 7:00
p.m. analysis period. Whereas, the 2030 8+4 Scenarios has extended periods of
congestion beyond the peak periods and higher travel times.

COASTER travel times southbound are also estimated to improve by eight minutes
between Oceanside and Sorrento Valley stations as a result of the I-5 CSMP
corridor improvements, from 38 minutes to 30 minutes (21 percent savings). On-time
performance is estimated to improve from 39 percent in the No Build to nearly 100
percent with LOSSAN Combination #1 improvements. The COASTER travel time with
improvements are lower and more reliable in both the morning and afternoon peak
periods than the 2030 No Build, Phase 1, and 8+4 Scenarios.

San Diego North Coast C [8-31]
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Figure 8.18 Typical Weekday Travel Times for I-5
Southbound From Harbor Drive to La Jolla
Village Drive
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Table 8.7 presents a summary of the travel times contained in Figures 8.17 and 8.18.

Table 8.7 Typical Weekday Peak Travel Time Summary

(Minutes)
2030 COASTER
No 8+4 | 10 + 4 | Managed 2030 No| 2030

Time/Direction 2006 2008 |Build GP GP GP 2008 | Build |Improved
A.M. Peak Period

- Northbound 25 26 37 26 25 24 34 37 32

- Southbound 44 31 54 36 28 24 - 26 34 38 30
P.M. Peak Period

- Northbound 38 33 69 45 36 24 - 26 34 37 32

- Southbound 31 27 40 30 26 24 - 25 34 38 30

Delay

For this effort, simulated delay along I-5 was calculated as the difference between the
travel time under congested conditions and the travel time at uncongested conditions

(greater than 35 mph). Caltrans defines the congested speed threshold as 35 mph
The 8+4 and 10+4 since this is the speed range at which traffic flow breaks down and becomes stop and
go. If the vehicle speed is higher than or equal to 35 mph, the vehicle experiences

scenarios will reduce no delay; otherwise, delay is calculated, and then is further aggregated into delay

severe delo)’ (de/cy in vehicle-hours of delay (VHD).

associated with .
speeo/s less than 35 Figures 8.19 and .8.29 compare 'the average modeled delay on I-5 for the 2008
and 2030 scenarios, in the morning (6:00-10:00 a.m.) and afternoon (3:00-7:00
mph) by 2510 87 p.m.) peak periods, respectively. It is clearly shown that delay will increase in both
percent dur‘ing the directions and peak periods in the 2030 No Build Scenario. Delay will increase
peak periools in the sharply in the non-peak direction; however, the peak direction will still experience

peok travel directions. | significantly more delay than the non-peak direction. In the non-peak northbound
direction in the morning peak period, the total delay will increase from é VHD in
2008 to over 910 VHD in 2030. In the southbound direction, the total delay will
increase from over 360 VHD in 2008 to about 5,070 VHD in 2030. Each of the

scenarios improve VHD over the No Build scenario with a 73 percent reduction

with the 8+4 Scenario, and an 87 percent reduction with the 10+4 Scenario in the
morning peak (southbound) direction. The afternoon peak period northbound delay
savings are 25 percent, and 69 percent, respectively. None of the improvement
scenarios return VHD to existing 2008 conditions. However, the 10+4 Scenario
shows the most significant improvement, with approximately 4,400 hours saved in

San Diego North Coast Corridk [8-33]
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Figure 8.19 Typical Weekday, AM Peak Period
35 MPH Vehicle Hours of Delay (VHD) for
I-5 Northbound and Southbound From
La Jolla Village Drive to Harbor Drive

6000 -

5067

5000

4000 2008

m 2030 Future Base

3000 +
m 2030 8+4

e 2030 10+4
2000 -

1000 4

T
Northbound Southbound

Note: Typical Weekday T-Th, Oct/Nov

Figure 8.20 Typical Weekday, PM Peak Period
35 MPH Vehicle Hours of Delay (VHD) for
I-5 Northbound and Southbound From
La Jolla Village Drive to Harbor Drive

11228

12000 —*

L

10000

P m 2008
8000 —

2030 Future Base

4
6000 m20308+4

L

2030 10+4

4000

2000 -~

Northbound Southbound

[834]

San Diego North Coast Corridor - Corridor S




Chapter 8: Alternatives Analysis and Implementation Plan

the morning peak period southbound and over 7,700 hours saved in the afternoon
peak period northbound on a typical day. Table 8.8 presents a summary comparison
of the 35 mph delay for the scenarios. Similarly, 60 mph delay is presented in Table
8.9. This represents delay less than free-flow conditions.

Table 8.8 Peak Period 35 MPH Vehicle Hours of
Delay Summary (in hours)

Time/Direction 2008 2030 No Build 20308 +4 203010+ 4
A.M. Peak Period

- Northbound 6 910 100 0

- Southbound 360 5,070 1,390 680
P.M. Peak Period

- Northbound 840 11,230 8,460 3,480

- Southbound 170 1,860 190 1

Table 8.9 Peak Period 60 MPH Vehicle Hours
of Delay Summary (in hours)

Time/Direction 2008 2030 No Build 20308 +4 203010 +4
A.M. Peak Period

- Northbound 130 2,180 640 240

- Southbound 1,580 7,950 3,420 1,300
P.M. Peak Period

- Northbound 2,280 15,080 11,410 5,230

- Southbound 730 4,390 1,250 400

Speed and Duration of Congestion

As described in Chapter 5, a bottleneck is said to terminate where speeds increase
from 30 to 50 miles per hour, often in a very short distance; this location is associated
with the open end of a bottle where vehicles are able to return to free-flow speeds
after being choked through the bottleneck. Speed contours were developed for the
peak periods from the microsimulation analyses to show the estimated speeds at
different locations along the corridor. The scale for the speeds moves from red to
yellow to green as the speeds increase from low values (30 mph or less) to high. The
following presents the bottleneck analyses for the four scenarios, northbound then
southbound.

San Diego North Coast Corridk [8-35]
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. Northbound Morning Peak Period Bottlenecks

Figure 8.21 presents the northbound morning bottlenecks for 2008, 2030 No
Build, and the 2030 Scenarios. Similar to 2006 conditions shown in Figure 5.16,
no northbound bottlenecks occurred in the 2008 a.m. peak period. By 2030,
B traffic is slowing and two bottlenecks appear in the off-peak northbound direction

s in the morning, one at Poinsettia Lane in Carlsbad and the other at La Jolla Village
Drive in San Diego. The northbound a.m. Poinsettia Lane and La Jolla Village Drive

o bottlenecks are both a result of on-ramp vehicles merging with heavy downstream off-
l:: ramp volumes in the right lane. The 8+4 Scenario improves conditions in a.m. peak
: period northbound, eliminating the bottlenecks and returning most of the corridor
e to free-flow conditions in the morning northbound. The 10+4 Scenario returns the
:' » northbound direction in the morning peak to free-flow conditions.

Figure 8.211-5 Freeway Corridor Bottlenecks
Northbound A.M. Peak Period Weekday
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Northbound Afternoon Peak Period Bottlenecks

As shown in Figure 8.22, bottlenecks occur in the afternoon at Via De La Valle and
Cannon Road in 2008. The Manchester Avenue bottleneck that occurred in 2006
shifted south to Via De La Valle and decreased in duration. This was likely a result of
extending the HOV lane from Via De La Valle to Manchester Avenue, adding several
auxiliary lane improvements, and other factors such as higher gasoline prices and the
economic downturn. Both the Via De La Valle and Cannon p.m. peak period bottlenecks
may be attributed to the high on-ramp volumes and grades at these locations. The Via
De La Valle bottleneck is also restrained by the weave that occurs between the end of

the HOV lane and the lane drop to Manchester. In both cases, the bottlenecks occur
only within the afternoon peak period, with approximately 2 hours a day of “peak”
It is un/ikely the conditions. By 2030 No Build, the afternoon bottlenecks are still located at Via De
) La Valle and Cannon Road with the time duration and the extent of the bottlenecks
Via De La Valle considerably longer. It is anticipated that the Cannon Road queue will extend beyond
bottleneck will Encinitas Boulevard at its peak and the Via De La Valle bottleneck to La Jolla Village
clear before 9:00 Drive. Neither of the p.m. bottlenecks return to free flow within the analysis period; the
p.m., representing queue still extends back to approximately Genesee Ave at 7:00 p.m. It is unlikely the Via
De La Valle bottleneck will clear before 9:00 p.m., representing over six hours of “peak”
conditions northbound in the afternoon in 2030. Both the Via De La Valle and Cannon
p.m. bottlenecks that existed in 2008, grow due to an increase in mainline and on-ramp
northbound in the volumes combined with the grades at these locations. Additionally, the design of the

afternoon in 2030. | planned SR-56 interchange includes an increase in the number of lanes up to Via De La

over six hours of
“peak”” conditions

Valle but the last of the additional lanes is dropped at the Via De La Valle off-ramp; this

design exacerbates the bottleneck at Via De La Valle.

The bottleneck occurring northbound in the afternoon located at Via De La Valle remains,
extending back to Genesee Ave., but has a shorter duration. In addition, the bottleneck
at Cannon Road in the p.m. northbound is eliminated, with minor bottlenecks of brief
duration and extents appearing at Las Flores Drive and Cassidy Street. The addition of
the managed lane in the 8+4 scenario does not mitigate the problem; the volume in the
general purpose lane are still high up to Lomas Santa Fe Drive and Manchester Avenue
(metered by the bottleneck at Via De La Valle). The Via De La Valle bottleneck remains
at the end of the analysis period in the 8+4 Scenario (beyond 7:00 p.m.). However, it is
anticipated to clear earlier than the 2030 No Build Scenario.

San Diego North Coast Co [8-37]
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Figure 8.22 I-5 FreewayCorridor Bottlenecks
Northbound P.M. Peak Period Weekday
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R The bottlenecks and unstable traffic flow north of Via De La Valle return to free-flow
conditions northbound in the afternoon peak period. A bottleneck still remains in

:.:ZEIE the 10+4 Scenario northbound at Via De La Valle but the queue does not extend
" beyond Carmel Valley Road, with it extending to only Del Mar Heights Road most
e of the time. There is also a minor bottleneck for approximately 30 minutes south of

SR-56. The Via De La Valle p.m. northbound bottleneck is caused by high on-ramp
and mainline volumes as well as the grade at this location. The minor bottleneck
—: south of SR-56 is caused by the weave between the general purpose lanes and
Bt managed lanes.
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Southbound Morning Peak Period Bottlenecks

Figure 8.23 shows the bottlenecks along I-5 southbound for the morning peak
periods in 2008, 2030 No Build, 2030 8+4, and 2030 10+4 Scenarios. The
bottleneck at Manchester Avenue remained in 2008, when compared to the 2007
conditions in Figure 5.17. However, the time duration of the bottleneck does not
extend into the mid-day period as it did in previous years; the peak conditions are
approximately 2 hours long on a weekday in 2008. This bottleneck is due to the
on-ramp demand from Manchester Avenue and the grade. The bottleneck reduction
is likely a result of extending the HOV lane from Via De La Valle to Manchester
Avenue, adding several auxiliary lane improvements, and external factors such as
higher gasoline prices and the economic downturn. Not shown in the figure is a
slowdown some drivers experience when approaching Genesee Avenue caused by
heavy off-ramp volumes. The slow down generally occurs in the right most lane and

can also cause friction in the lane next to it. Because the figure shows the average
speed across all lanes, this phenomena does not appear in the figure but does
The 10+4 Scenario appear in the simulation model. By 2030, southbound congestion is estimated to

: increase considerably, particularly north of Manchester Avenue. The a.m. bottleneck
is the only one T " )
at Manchester Avenue is anticipated to expand to additional bottlenecks at Leucadia

that refurns fraffic Boulevard and Tamarack Avenue, and extend back to Cassidy Street with no sign of

flow to freeflow returning to freeflow conditions during the mid-day. The southbound a.m. bottleneck
conditions for most is caused by increasing volume, as more and more vehicles enter the facility heading
of the onalysis south. The auxiliary lane and HOV lane south of Manchester Avenue alleviate the
od congestion, from that point south. The congestion noticed at the Genesee Avenue
periods.

off-ramp in the model but not shown in the 2008 bottleneck figure is alleviated by

the planned Genesee Avenue interchange improvements.

As shown in Figure 8.23, the extent and duration of the weekday southbound
bottlenecks at Manchester Boulevard and Leucadia Boulevard for the 8+4 Scenario
are reduced and are due to the high on-ramp volumes. The 10+4 Scenario results
in the elimination of all major bottlenecks in the southbound direction in the morning
peak period. A minor bottleneck still remains in the 10+4 Scenario southbound at
Leucadia Boulevard. with areas of unstable traffic flow between Manchester Avenue
and Poinsettia Lane However, the 10+4 Scenario is the only one that returns traffic
flow to free-flow conditions for most of the analysis periods. The minor bottleneck at
Leucadia Boulevard is caused by high on-ramp volumes.

San Diego North Coast C [8-39]
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Figure 8.23 I-5 Freeway Corridor Bottlenecks
Southbound A.M. Peak Period Weekday
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Southbound Afternoon Peak Period Bottlenecks

As shown in Figure 8.24, no southbound bottlenecks occur in the 2008 p.m. peak period,
although some slowing occurs between Poinsettia Lane and Manchester Avenue. The
" 2030 afternoon peak period is estimated to have multiple bottlenecks including Encinitas
Boulevard, Leucadia Boulevard., La Costa Avenue, Poinsettia Lane, extending back to
o Cannon Road. In addition, a bottleneck appears at Oceanside Boulevard southbound
in the afternoon peak for over 2 hours, extending back to SR-76. The La Costa Avenue/
Poinsettia Lane bottleneck is estimated to last beyond the end of the afternoon peak period
b (7:00 p.m.). The p.m. bottlenecks between Encinitas Boulevard and Poinsettia Lane may
be attributed to the same phenomena as the a.m. bottleneck - volume. The bottleneck at
Oceanside Boulevard is caused by heavy volume exiting at SR-78. In the 8+4 Scenario,
the weekday southbound afternoon bottlenecks are significantly reduced and contained
within the peak period. Bottlenecks that remain are located at Leucadia Boulevard, La

San Diego North Coast Corridor - Corridor System Manageme [8-40]
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Figure 8.24 I-5 Freeway Corridor Bottlenecks
Southbound P.M. Peak Period Weekday
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Costa Avenue and Poinsettia Lane. All of the southbound afternoon bottlenecks are
estimated to be eliminated with the 10+4 Scenario with some unstable traffic flow
between Leucadia Blvd and La Costa Avenue for about an hour during the peak.

Table 8.10 presents a summary of the bottlenecks contained in Figures 8.21
through 8.24.

Reliability

San Diego North Coast Corridor - Corridor System Management Ple [8-41]
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Table 8.10 2030 Scenarios - Bottleneck Comparison

Duration of Congestion

2030 No Build

2030 8 + 4 Scenario

2030 10 + 4 Scenario

A.M. Northbound

* Poinsettia Ln extending
to Leucadia (45 minutes)

*La Jolla Village Dr
extending fo SR 52
(1 hour)

* No bottlenecks

* No bottlenecks

P.M. Northbound

*Via De La Valle extending
to La Jolla Village Drive
(entire peak period, as
well as into the evening)

* Cannon Road extending
beyond Encinitas Blvd
(entire peak period, as
well as into the evening)

*Via De La Valle extending
to Genesee Ave (entire peak
period, as well as into the
evening)

* Las Flores Dr and Cassidy St
extending to Cannon
(1 hour)

*Via De La Valle extending
to Carmel Valley Rd (entire
peak period, as well as into
the evening)

A.M. Southbound

* Manchester Ave extending
to beyond Leucadia Blvd
(2 hours)

* leucadia Blvd extending
beyond Tamarack Ave
(entire peak period, as
well as into the mid-day)

* Tamarack Ave extending
back to Cassidy Street
(2 hours during peak, as
well as into the mid-day)

* Manchester Ave extending
to Birmingham (3 hours)

¢ Encinitas Blvd to Leucadia
Blvd (2 hours)

¢ Leucadia Blvd extending
to Palomar Airport (over 3
hours during peak, as well
as info the mid-day)

¢ Leucadia Blvd extending
to La Costa Ave (1 hour)

P.M. Southbound

* Encinitas Blvd extending
beyond Leucadia Blvd
(2 hours)

* leucadia Blvd extending
beyond La Costa Ave
(3 hours)

*La Costa Ave extending
beyond Poinseftia Ln
(entire peak period, as
well as into the evening)

* Poinsettia Lane extending
back to Cannon Road
(entire peak period, as
well as into the evening)

* Oceanside Blvd extending
back to SR-76 (2 hours)

* Lleucadia Blvd extending to
La Costa Ave (1-2 hours)

* La Costa Ave extending to
Poinsettia Ln (over 1 hour)

* Poinsettia Lane extending
back to Palomar Airport
(2 hours)

* No bottlenecks

San Diego North Coast Corridor - C
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Reliability captures the relative predictability of the public’s travel time. Unlike the
average travel time, which measures how many people are moving at what rate, the
reliability focuses on how much their mobility varies from day to day. For the existing
conditions discussed previously, the “Buffer Index” was used to estimate reliability. The
Buffer Index is defined as the extra time (or time cushion) that travelers must add to
their average travel time when planning trips to ensure ontime arrival 95 percent of
the time. Unfortunately, this measure is difficult to capture in analyzing future conditions
in a demand model or microsimulation model. However, one of the key benefits of the
managed lanes is the ability to provide more reliable travel times. The managed lanes
will be operated to ensure a reliable travel time for those who need it. The simulation
analyses showed a travel time of between 24 and 26 minutes for both the 8+4 and
10+4 Scenarios. In addition, it is anticipated that the 10+4 Scenario would provide
additional reliability benefits over the 8+4 Scenario. Generally, the greater the number
of lanes, the more reliable a facility will be. One of the significant impacts on reliability
are incidents. If an incident occurs that blocks lanes of traffic, the more lanes that are
available for vehicles to travel around the incident, the faster any congestion that occurs
as a result of the incident will be cleared.

Vehicle Miles Traveled (VMT)

Vehicle-miles traveled is calculated by multiplying the number of vehicles by the miles
traveled in a given area or on a given road facility during the specified time period.
Comparison profiles for microsimulation modeled VMT on the I-5 freeway between
existing 2008 and 2030 Future Year Scenarios are presented in Figures 8.25 and
8.26, for the a.m. and p.m. peak periods, respectively. Each of the scenarios shows an
incremental increase in VMT over the prior scenario. In the case of the existing 2008 to
2030 No Build, the VMT increase is mostly demand driven, based on the anticipated
population growth in the corridor. For each of the improvement scenarios over the 2030
No Build, the VMT increases are likely a result in the increase in capacity on I-5 and
vehicles shifting to the freeway and their travel back into the peak period, or earlier
hours within the peak period, as a result of the improved travel speeds and reduced
congestion.

While VMT increases are not necessarily desirable due to the potential emissions and
fuel consumption impacts, these increases are offset by decreases in VMT on local
arterial roadways, reduced delay, improved speeds, and reductions in the duration of
congestion or extents of the peak periods. For instance, a VMT analysis was performed
on key roadways in the I-5 CSMP travel shed. As shown in Table 8.11, VMT is estimated
to decrease on the key parallel arterials to I-5.

For the -5 CSMP travel shed (yellow secondary roadways in Figure 8.2), VMT is estimated
to increase from 12.3 million-VMT in 2008 to 14.7 million-VMT in 2030, a nearly 20
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percent increase. The 8+4 and 10+4 scenarios are estimated to increase VMT to 15.26
and 15.29 million-VMT, a 3.9 and 4.2 percent increase, respectively. Despite these
increases in VMT, VHD is estimated to decrease as discussed previously. In addition, on
the I-5 freeway specifically, despite the VMT increases shown in Figures 8.25 and 8.26,
vehicle-hours traveled (VHT) is estimated to decrease by four to fifteen percent with 81,600
vehicle hours in 2030 No Build, 78,200 vehicle hours for the 8+4 Scenario, and 70,800

vehicle hours for the 10+4 Scenario.

2030 Scenario Analysis Summary

The following table summarizes the key performance measure findings by scenario:

Figure 8.25 Morning Peak Period Vehicle Miles
Traveled (VMT) on I-5 Northbound and
Southbound Between La Jolla Village Drive
and Harbor Drive

Morthbound Southbound

Note: Typical Weekday T-Th, Oct/Nov
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Figure 8.26 Afternoon Peak Period Vehicle Miles
Traveled (VMT) on I-5 Northbound and
Southbound Between La Jolla Village

Drive and Harbor Drive

1,200,000 -+

1,000,000

800,000 4

600,000

400,000 <

200,000

Northbound Southbound

Note: Typical Weekday T-Th, Oct/Nov

m 2008

m 2030 No Build

m20308+4

=203010+4

Table 8.11 VMT Comparison on Key Parallel Arterials

2008 2030 2030 2030
Pacific Coast Highway Base/Existing No Build 8+4 10+4
Oceanside 6,886 9,077 7,837 7,739
Carlsbad 9,707 16,662 12,207 10,997
Encinitas 14,942 24,143 17,261 14,852
Solana Beach 5,417 8,226 5,837 4,777
Del Mar 6,610 9,459 8,036 7,138
San Diego 32,921 42,055 40,203 39,905
Total 76,482 109,621 91,381 85,407
El Camino Real
Oceanside 25,648 30,923 29,246 28,852
Carlsbad 80,336 103,172 91,955 89,819
Encinitas 22,202 27,329 24,787 22,843
Rancho Santa Fe 2,854 4,574 2,488 1,840
San Diego 15,376 21,963 19,838 17,831
Total 146,418 187,960 168,314 161,186
Source: SANDAG Regional Transportation Model; VMT shown is AM peak period.
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* 2030 8+4 Scenario - Northbound morning peak period travel times are estimated
to return to mostly freeflow conditions under this scenario. The 8+4 Scenario
northbound afternoon peak travel time is estimated to be 45 minutes (a nearly 24
minute time savings). The 8+4 Scenario southbound morning peak travel time is 36
minutes, a 17 minute reduction from the No Build Scenario. The southbound afternoon
travel time is estimated to decrease to 30 minutes, a nearly 10 minute reduction. The
managed lanes would operate at reliable, free-flow conditions throughout the day at
around a 24 to 26 minute travel time. VMT during the weekday peak periods on the
-5 freeway is estimated to increase by about fourteen percent with the 8+4 Scenario.
However, this is offset by a decrease in vehicle hours of delay of 47 percent and
decreases in VMT on the parallel roadways of Pacific Coast Highway and El Camino
Real of 17 and ten percent, respectively. In addition, it is anticipated that some of this
increase in VMT is from the ability of some of the off-peak trips to shift back into the
peak periods due to improved travel times. The bottleneck occurring northbound in
the afternoon located at Via De La Valle remains in the 8+4 but has a shorter extent
and duration. The northbound bottleneck at Cannon Road is eliminated, with minor
bottlenecks of brief duration and extents appearing at Las Flores Drive and Cassidy
Street. The 8+4 Scenario improves conditions both the a.m. and p.m. peak periods
southbound, reducing the duration and extent of the bottlenecks.

* 2030 10+4 Scenario - Travel times in the morning peak period are estimated to
return to mostly free-flow conditions in the 10+4 Scenario. The 10+4 scenario results
in the most significant northbound afternoon peak travel time savings of nearly 33
minutes. The 36 minute peak is higher than the 2008 peak of 33 minutes but less
than the 2006 peak of 41 minutes. The 10+4 Scenario is estimated to have the most
significant improvement in southbound morning peak travel time with a 26 minute
savings, down to under 28 minutes. This is better than both the 2006 and 2008
conditions of 48 and 31 minutes, respectively. During the afternoon peak period, the
southbound travel time nearly returns to free-flow with peak travel times of 26 minutes.
In addition, the 10+4 Scenario is the only scenario where the southbound morning
congestion is contained within the four hour peak periods and travel times return to
uncongested conditions about earlier than the other scenarios. The managed lanes
would operate at reliable, free-flow conditions throughout the day at around a 24
to 25 minute travel times. VMT on |-5 in the 10+4 scenario is estimated to increase
by nearly 20 percent over the 2030 No Build. However, this VMT is off-set by a 78
percent improvement in peak period delay on the I-5 freeway in the travel shed and
a fourteen to 22 percent decrease in VMT on El Camino Real and Pacific Coast
Highway, respectively. In addition, it is anticipated that some of this increase in VMT
is from the ability of some of the off-peak trips to shift back into the peak periods due
to improved travel times. The northbound afternoon peak period bottlenecks and
unstable traffic flow north of Via De La Valle return to free-flow conditions in the 10+4
Scenario. A bottleneck still remains in the 10+4 Scenario northbound at Via De La
Valle but the queue does not extend beyond Carmel Valley Road, to Del Mar Heights
Road most of the time. There is also a minor bottleneck for approximately 30 minutes
south of SR-56 during the afternoon peak period northbound. The 10+4 Scenario
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Table 8.12 2030 Scenario I-5 Weekday Peak Period
Performance Comparison

. 20308 +4 203010 +4 2030
f M 2 No Buil

Performance Measure 030 No Build General Purpose General Purpose Managed Lanes
Travel Time
- A.M. Northbound 37 minutes 26 minutes 25 minutes 24 minutes
- A.M. Southbound 54 minutes 36 minutes 28 minutes 24-26 minutes
—= P.M. Northbound 69 minutes 45 minutes 36 minutes 24-26 minutes
- P.M. Southbound 40 minutes 30 minutes 26 minutes 24-25 minutes
Vehicle Hours of Delay
(35 MPH VHD)
- A.M. Northbound 910 hours 100 hours 0 hours 0 hours
- A.M. Southbound 5,070 hours 1,390 hours 680 hours 0 hours
= P.M. Northbound 11,230 hours 8,460 hours 3,460 hours 0 hours
- P.M. Southbound 1,860 hours 190 hours 1 hours 0 hours
Total A.M. & P.M. Peak 19,070 hours 10,140 hours 4,160 hours 0 hours
Duration of Congestion
- A.M. Northbound « Poinsettia Ln (45 minutes) *No bottlenecks * No bottlenecks * No bottlenecks

¢ La Jolla Village Dr (1 hour)
- A.M. Southbound * Manchester Ave (2 hours) * Manchester Ave ¢ Leucadia Blvd *No bottlenecks

(3 hours) (1 hour)
¢ Leucadia Blvd (entire peak
period plus mid-day) * Encinitas Blvd (2 hours)
¢ Tamarack Ave (2 hours ¢ Leucadia Blvd
during peak plus mid-day) (over 3 hours during

peak plus mid-day)

- P.M. Northbound *Via De La Valle (entire *Via De La Valle *Via De La Valle * No bottlenecks
peak period plus evening) (entire peak period (entire peak period
plus evening) plus evening)

* Cannon Road (entire peak
period plus evening) *Las Flores Dr (1 hour)

* Encinitas Blvd (2 hours)

- P.M. Southbound ¢ Leucadia Blvd (3 hours) * Cassidy St (1 hour) * No bottlenecks * No bottlenecks

*La Costa Ave (entire peak * Leucadia Blvd (1-2 hours)

period plus evening)
* La Costa Ave (over 1 hour)

¢ Poinsettia Lane (entire

peak period plus evening) * Poinsettia Lane (2 hours)

¢ Oceanside Blvd (2 hours)

I-5 Vehicle Miles

Traveled

- A.M. and P.M. Peak 3,364,000 3,845,000 4,020000
Period on I-5 Freeway

- 24 Hour Daily in I-5 14,678,000 15,257,000 15,288,000
Travel Shed
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results in the elimination of all major bottlenecks in the southbound direction in
the morning and afternoon peak periods. A minor bottleneck still remains at
Leucadia Boulevard, with areas of unstable traffic flow between Manchester
Avenue and Poinsettia Lane. However, the 10+4 Scenario is the only scenario
that returns southbound traffic flow to free-flow conditions for most of the morning
and afternoon analysis periods.

In addition, two managed lanes are needed for the I-5 CSMP travel shed to provide
additional HOV carrying capacity for weekends. As discussed in Chapter 4, on
some sections of I-5, as much as 50 percent of the traffic is HOV due to the significant

amount of tourism activities in or near the corridor.

Implementation Plan
Vision

The vision for this CSMP is to maximize the I-5 CSMP corridor’s mobility, reliability,
safety, accessibility, and productivity through performance-based analyses that
prioritizes projects, strategies, and actions. Maximizing the corridor’s transportation
system management is contingent on all of the corridor’s components working
together, including the modal systems (transit, local roadways, highways, and
bicycle and pedestrian routes) and land use. The analyses resulted in a balanced,
multimodal, phased transportation implementation plan that serves the variety and
intensity of travel demands placed on it now and anticipated in the future.

The phasing plan for the ultimate scenario selected will need to be periodically
updated as many variables will change due to external forces that are difficult to
predict or may change over time such as land use, economic situation, improvements
to the transportation system, etc. As, such this CSMP will need to be updated
regularly in light of new and available system performance data.

Phasing Plan

Whichever scenario is selected, given the project’s size, complexity, and cost, the
I-5 North Coast Corridor Project improvements would need to be built in phases. As
of this report’s publication, the improvements would be constructed in three major
stages. These are summarized below and presented in Figures 8.27 through 8.29.
Given costs are based upon the 8+4 with Buffer; the ultimate improvement staging
will be determined during the design phase.

Short Term

¢  Two HOV lanes and noise barriers from Manchester to La Costa Avenue

San Diego North Coast C [8-48]




o, Chapter 8: Alternatives Analysis and Implementation Plan

Figure 8.27 I-5 North Coast Corridor HOV/Managed
o Lanes Project Construction: Short-Term
Staging Map
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Figure 8.28 I-5 North Coast Corridor HOV/Managed Lanes
Project Construction: Mid-Term Staging Map
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Figure 8.29 I-5 North Coast Corridor HOV/Managed

Lanes Project Construction: Long-Term
Staging Map
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¢  Two HOV lanes and noise barriers from La Costa Avenue to SR-78

* Two managed lanes from La Jolla Village Dr to SR 56, including Voigt DAR and
I-5/1-805 HOV Connector

* Two managed lanes each direction from SR 56 to Manchester (four managed
lanes total), including Manchester DAR and San Elijo Lagoon Bridge replacement
with widening and lengthening

Short-Term Cost - $ 1.415 billion

Mid Term

* Two managed lanes from Manchester to Agua Hedionda Lagoon (four managed
lanes total), including Cannon DAR, Batiquitos Lagoon and Agua Hedionda
Bridge replacements with widening

Mid-Term Cost - $ 1.125 billion

Long Term

* Two managed lanes from Agua Hedionda Lagoon to SR 78 (four managed
lanes total)

* Four managed lanes from SR 78 to Harbor Drive, including Oceanside Blvd
DAR and Buena Vista Lagoon Bridge replacements and widening

* Construct braided ramps from Genesee to Sorrento Valley

Long-Term Cost - $0.76 billion

The above estimated staging costs are based upon the 8+4 w/ Buffer alternative
for a total cost of $3.3 billion. Cost estimates for other alternative are listed below:

8+4 w/Buffer = $3.3 billion 8+4 w/Barrier = $4.0 billion

10+4 w Buffer = $3.5 billion 10+4 w2 Barrier = $4.4 billion

Regardless of the ultimate staging, it is likely the initial improvement will be an HOV

San Diego North Coast Corridor - C [852]
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Monitoring Plan

An ongoing cycle of implementation, evaluation, and adjustments is needed to ensure
that the transportation system continues to meet regional goals and makes efficient
use of investments in the corridor. For instance, performance monitoring should be
conducted every two to three years or as major projects are delivered. The actual
performance versus modeled results could be compared and the recommendations
modified for the remaining or newly identified potential transportation improvements,
as appropriate. It is recommended that the following performance monitoring be
conducted:

* Average daily traffic (ADT);
* Vehicle miles traveled (VMT);

e Travel time
- Travel time;
- Reliability/buffer travel time;

* Delay;
- Vebhicle hours of delay (VHD); and
- VHD versus VMT to Investment.

In conducting the performance monitoring, it is important that the analysis be
performed within a consistent time period each year. A typical month and day or
days of the week should be established and utilized for comparison purposes. The
1-5/1-805 Corridor System Management Plan Existing Conditions Technical Report
(ECTR) contains an explanation and approach for identifying these, whcih include
factors such as seasonality (school and vacation schedules) and day of the week
flucuations in traffic. The typical month was decided upon using two factors: data
availability, and typical delay along the corridor. The typical month was then
compared to the yearly medians and averages for other performance measures to
ensure it was a reasonable representation for a given year. The typical day also
was chosen based on peak-period volumes. For the ECTR, the typical month was
determined to be November but since Thanksgiving is a major traveling holiday, the
month leading up to it was utilized - October 16, 2007 to November 15, 2007.
Tuesday through Thursday data should be used to represent the typical weekday
traffic. In addition, any day within the typical month that has missing detector data
and any detectors that operate less than one-half of the typical month should be
removed from the analysis. The performance monitoring below contains examples,
some for the northbound direction only. The monitoring should be performed for
both directions and in some cases combined into a total northbound and southbound

(e.g., VMT).

[853]
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Average Daily Traffic (ADT)

Average Daily Traffic (ADT) is the total volume of traffic on a highway segment,
divided by the number of days the volume represents and is a measure of the
facility throughput. According to the 2008 California Department of Transportation
Traffic Data Branch annual traffic volumes, the CSMP | 5 corridor carries an annual
average daily traffic (AADT) varying between 143,000 (south of the I-805 junction
with 1-5) and 288,000 vehicles (Carmel Mountain Road). For monitoring purposes
ADT information can be obtained from PeMS either at specific locations along the
corridor or for the entire corridor (divide by the corridor length). Figure 8.32 presents
an example of northbound I-5 corridor average weekday traffic at a single location
(in this case between the ramps at Manchester Drive) for each year from 2005
through 2009 (Tuesdays through Thursdays).

Figure 8.32 Average Daily Weekday (T-Th) Traffic
on I-5 at Manchester Dr., NB & SB

Annual Average Daily Traffic at Manchester Dr.
Weekday (T-Th) 2005 - 2009

220,000
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Vehicle Miles Traveled (VMT)

On roadways, vehicle miles traveled (VMT) is a measurement of the total miles
traveled in a given area for a specified time period. For monitoring purposes VMT
information can be obtained from PeMS. Total VMT northbound for the years 2006
through 2009 in millions of vehicle miles is presented in Figure 8.33. Both ADT and
VMT measures are indicators of the demand within the corridor. A reduction in VMT
has been noted on the I-5 freeway corridor and other freeways around the county
since 2008, attributed primarily to the recent economic recession.

Figure 8.33 Annual Vehicle Miles Traveled
Total VMT I-5 Northbound
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Travel Time

Travel time is defined as the amount of time for a vehicle to traverse between two
points on a corridor. For the I-5 corridor, this travel time is the time to traverse the
27-mile corridor or in the case of rail transit, the travel time for the COASTER from
Sorrento Valley to Oceanside stations. Figure 8.34 presents travel time southbound
during the morning peak period. This should be generated for an entire 24 hour
average weekday.

Figure 8.34 Typical Morning Peak Travel Times for
I-5 Southbound From La Jolla Village
Drive to Harbor Drive
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Travel Time Reliability

Another important performance measure to monitor is the reliability of the traveler’s
trip. This is information that can be derived from PeMS. Figure 8.35 gives an example of
this measure. The bottom green portion of the graphs show the median weekday travel
times taken over a time period; the top darker-blue portion of the graphs represents the
“buffer time” described previously in this chapter. The buffer time is the extra time that
would need to be added to a person’s daily commute down the corridor to ensure
they arrive on-time 95% of the time. For purposes of annual monitoring, buffer times
should be evaluated for the same time periods for each year (i.e., “all weekdays
during the months of October/November”, etc.) in order to minimize the effects of
seasonal or daily fluctuations.

Figure 8.35 Median and Buffer Travel Times (Minutes)
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Another travel time measure for monitoring purposes would involve tracking the
actual travel times against those estimated for future years through the microsimulation
modeling analysis. Figure 8.36 presents the peak travel times with and without
investments over time for the afternoon peak period northbound.

Figure 8.36 Existing and Future Typical Weekday
Modeled Travel Times for I-5 Northbound
PM Peak Period

Existing and Future Modeled Vehicle Travel Time
PM Peak Period - Northbound Direction
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Vehicle Delay

Vehicle Delay is defined as the sumation of all the time spent by vehicles operating below
optimal free flow speeds; delay can be further defined to account only for time spent by
vehicles operating below speeds of “severe congestion.” The most common speed used
to define severe freeway congestion in the state of California is 35 mph.

Figure 8.37 present the existing and future modeled vehicle hours of severe congestion
delay during the peak AM and PM peak periods for both directions.

Figure 8.37 Existing and Future Modeled Freeway Congestion:
Vehicle Hours of Severe Delay (<35 mph)
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Santa Fe Drive in 2008.

Combining historical weekly Vehicle Hours of Delay (VHD) and Vehicle Miles
Traveled (VMT) into one chart is another way to compare how the freeway is
performing over time. Overlaying a timeline of recent investments helps illustrate
how ongoing construction projects have helped improve freeway performance.

Figure 8.38 shows how severe vehicle delays on northbound I-5 have remained
relatively low while freeway volumes increased during 2009, following the
opening of interchange improvments and HOV lanes in the vicinity of Lomas

Figure 8.38 Total Monthly Delay (Severe <35 MPH)
and VMT With Investments Over Time
I-5 Northbound Direction
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Chapter 8: Alternatives Analysis and Implementation Plan

The CSMP approach is based on the premise that well planned and multi-modal investments
throughout the transportation system will yield significant improvements in corridor
transportation performance, including mobility, safety, productivity, accessibility, and
reliability. Based on the existing conditions analyses, previous planning efforts, regional
planning goals and forecasted future conditions, several investment strategies have been
identified that are consistent with the CSMP planning process. These strategies have been
evaluated using the performance measures previously described in this report.

The vision for this CSMP is to maximize the transportation goals for I-5 Northcoast corridor
through the performance-based analyses of specific projects, strategies, and actions.
Maximizing the corridor’s transportation system management is predicated upon all of the
corridor’s related components working together, including the various modal systems of
transit, local roadways, highways, bicycle and pedestrian routes, and also through a better
coordinated multi-agency land use effort. It is hoped that the analyses in this CSMP report
will have resulted in a balanced, multimodal, and phased transportation implementation plan
that will serve the wide variety of stakeholders in the region in meeting their travel needs both
now and in the future.
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