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1. INTRODUCTION 
 
This Project Study Report-Project Development Support (PSR-PDS) report proposes the 
construction of direct connector lanes between Interstate 15 (I-15) and State Route 78 (SR-78) 
for Managed Lane vehicular traffic, which would utilize either the High Occupancy Vehicle 
(HOV) or Express Lanes lane management systems. This direct connector will interconnect the 
existing I-15 Express Lanes with the proposed future managed lane facility on SR-78 from the 
Twin Oaks Valley Road Overcrossing (OC) to the I-15 junction (Exhibit 1).  
  
Operational improvements within the project limits are also proposed. These improvements 
include auxiliary lane construction, bridge replacement, bridge widening, ramp relocations, and 
street realignments (Exhibit 2a).   
 
This report is seeking the authorization of $6.96 million to complete the Project 
Approval/Environmental Document (PA/ED) phase of this project.   
 
Construction is anticipated by FY 2023/24. 
 

Project Limits 11-SD-15, 78 
PM R30.6/R32.0 (15); 
PM 12.6/R16.7 (78) 

Number of Alternatives 3 
Current Capital Outlay Support 
Estimate for PA&ED ($1,000) 

$6,964 

Current Year Capital Outlay 
Construction Cost Range ($1,000) 

$190,840 

Current Year Capital Outlay Right-
of-Way Cost Range ($1,000) 

$17,336 

Funding Source TransNet, Federal, STIP 
Type of Facility 6 Lane Freeway/Expressway 
Number of Structures 4 
Anticipated Environmental 
Determination or Document 

CEQA – Initial Study/Environmental Assessment (IS/EA) 
Finding of No Significant Impacts & NEPA – Mitigated 
Negative Declaration 

Legal Description In San Diego County in and near Escondido and San Marcos On 
Route 15 From 0.4 Mile South of Hale Avenue Overcrossing to 
0.5 Mile North of  the Route 15/78 Separation and On Route 78 
From 0.1 West of Twin Oaks Valley Road Overcrossing to 0.2 
Mile West of the Rock Springs Road Overcrossing. 

Project Development Category Category 3 

 
The remaining capital outlay costs for support, right-of-way, and construction are based on 
preliminary estimates and are not suitable for programming purposes.   
 
A subsequent Project Report (PR) or Supplemental Project Initiation Document (PID) in a PSR 
format will serve as a programming document for the remaining support costs and construction 
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costs.  A Project Report will serve as approval for the alternative selected.  No other approvals 
are currently required.   
 
The project limits, shown in the previous table, were set at the eastern end of the Twin Oaks 
Valley Road interchange in order to minimize the congestion along the SR-78 main lanes. By 
providing the proposed managed lanes and connector, managed lane traffic could avoid the 
weaving and queuing that occurs as vehicles enter and exit the facility at the existing 
interchanges.  The work limits shown in Exhibit 1 were approximated to only account for 
construction signing and striping at this time.   During the Project Approval and Environmental 
Document (PAED) and design phases, the permanent signage needed for the SR-78 managed 
lanes, which would be placed along both I-15 and SR-78, would need further evaluation to 
determine the actual working limits for the project.   
 
Within the limits of this project, the City of San Marcos is at the design phase for the proposed 
Barham Drive/Woodland Parkway interchange and local street improvement project, which has a 
total estimated current cost of $35 million to $40 million. Improvements include the replacement 
of the existing Woodland Parkway Undercrossing, BR No. 57-389, the widening and realigning 
of local streets in the immediate interchange area, realigning both westbound ramps and 
eastbound off-ramp, and signalizing ramp and local street intersections. (Exhibit 2b).   
 
In the event that the City of San Marcos does not obtain the funding needed for their proposed 
local improvements project, the estimate for this project includes the cost of the Woodland 
Parkway bridge replacement and the existing off-ramp realignments, which is estimated at $15 
million to $20 million.  Improvements to the local streets, Barham Drive and Woodland 
Parkway, are not included in this project’s estimate or in the estimate values stated in the table 
above since these project features are not within the scope of this project. 
 
 

2. BACKGROUND 
 
Existing Facilities 
 
State Route 78 (SR-78) is the principal east-west route in the north county region of San Diego. 
This route serves interregional, intraregional, commuter and recreational travelers as well as 
interregional goods movement. In San Diego County, SR-78 traverses the cities of Oceanside, 
Vista, San Marcos, Escondido and a portion of San Diego. SR-78 also serves the communities of 
Ramona, Julian and provides a northerly extension to Borrego Springs. The western freeway 
portion of the route between Oceanside and Escondido is a major commuter route. The 
remainder of the route in San Diego County serves outlying rural communities and recreational 
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areas, including the Cleveland National Forest, Cuyamaca Rancho State Park and Anza-Borrego 
State Park. 
  
From Interstate 5 in Oceanside to Interstate 15 in Escondido, SR-78 is a six-lane freeway.  The 
closest parallel state routes to SR-78 in San Diego County are SR-76, which varies between 2 
and 15 miles to the north, and SR-56, which is 15 miles to the south.  
 
Portions of the SR-78 freeway between I-5 and I-15 currently experience traffic congestion and 
delay at peak periods. There has been significant growth in population, employment, and housing 
in the jurisdictions adjacent to the SR-78 corridor. An increased number of traffic generators 
along the corridor, such as schools, hospitals and both local and regional shopping and 
recreational activities have further contributed to traffic congestion in the SR-78 corridor. In 
addition, there is currently a very limited north/south and east/west arterial network that lacks 
sufficient connectivity with SR-78, particularly in the portion of SR-78 near I-15. 
 

SR-78 was added to the Freeway and Expressway System in 1959, is a part of the National 
Highway System (NHS), and is a designated route in the National Network of Surface 
Transportation Assistance Act (STAA), which is a route system federally designated for use by 
larger trucks.  For maintenance programming proposes SR 78 located within the project limits 
has been classified as Maintenance Service Level (MLS) 2. The functional classification for SR-
78, from I-5 to Centre City Parkway in Escondido, is listed as a Principal Arterial – Other 
Freeway or Expressway. 
 
Interstate 15/State Route 15 (I-15/SR-15) is a principal north/south freeway serving the inland 
portion of San Diego County, providing movement of commuter, regional, and interregional 
traffic (For discussion purposes, I-15/SR-15 will be identified as I-15 for the rest of this report). 
I-15 serves as an interregional route for travel and goods movement by linking the San Diego 
metropolitan area with Mexico to the south, and the Riverside/San Bernardino area to the north, 
continuing in a northeasterly direction to Las Vegas. I-15 serves regional travel needs by serving 
the Cities of San Diego, San Marcos, Poway, Escondido, and the unincorporated communities of 
Bonsall, Fallbrook and Rainbow.  I-15 is a heavily utilized commuter route providing access to 
the growing residential communities of Tierrasanta, Mira Mesa, Scripps Ranch, Rancho 
Penasquitos, Sabre Springs, Carmel Mountain Ranch, Poway, Escondido, and Rancho Bernardo. 
 
The proposed connector is listed as the top priority among HOV Connector projects in the San 
Diego Association of Governments (SANDAG) 2050 Regional Transportation Plan (2050 RTP), 
with an estimated cost of $105 million, and is currently scheduled for construction by the year 
2020.   
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The TransNet Extension Ordinance and Expenditure Plan listed the proposed managed lane 
connector under Interstate 15 improvements and provided a capital cost estimate of $200 million, 
which included $3 million for mitigation costs.  For SR-78, a total capital cost estimate of $500 
million was provided for the proposed managed lanes from I-5 to I-15, and this project would 
utilize a portion of this capital cost. 

Recently Completed Projects 

The portion of SR 78 between the Barham/Woodland interchange and I-15 has been one of the 
most congested freeway segments in the county.  In 2012 and 2013, SANDAG, Caltrans and the 
Cities of San Marcos and Escondido worked together to address the various bottlenecks on SR-
78.   

Three projects valued at $41 million were initiated in order to ease morning and evening 
congestion: 

 Nordahl Road Overcrossing Bridge Replacement (EA 273404): This project replaced the
existing Nordahl Road overcrossing structure to accommodate additional local street traffic
and to provide for a higher vertical clearance above SR-78. Additional lanes were added to
the on-ramps and off-ramps to provide vehicular storage. The new bridge is wide enough to
accommodate future additional lanes on SR-78.  The bridge was reopened to traffic in
November 2012.

 Westbound SR-78 Lanes (EA 293104):  Completed in January 2012, this project widened the
connecting on-ramp from I-15, adding a fifth westbound lane from the connector to Nordahl
Road and adding a lane to the westbound Nordahl Road off-ramp.

 Eastbound SR-78 Auxiliary Lanes (EA 404504):  This project added two eastbound auxiliary
lanes to improve the Level of Service (LOS) at the weaving section between the Barham
Drive on-ramp and the Nordahl Road off-ramp, which was operating at LOS F prior to
construction.  The first auxiliary lane begins at Woodland Parkway and continues eastward
past the Barham Drive on-ramp.  At this on-ramp, a second auxiliary lane was constructed.
Both lanes terminate at the Nordahl Road off-ramp.  After construction was completed in
April 2013, this weaving segment has been operating at LOS D.

Caltrans completed construction on a 20-mile I-15 Express Lanes facility between SR 163 and 
SR 78 that was completed in January 2012. These managed lanes are mostly within the existing 
I-15 median, though some outside widening was required. This facility allows entry and exit 
openings at two to three-mile intervals into the managed lanes, with preference given to High 
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Occupancy Vehicles (HOV), such as buses and carpools.  The I-15 Express Lanes features four 
lanes with a moveable barrier for maximum flexibility (similar to the moveable barriers on the 
San Diego-Coronado Bridge); multiple access points to the general purpose highway lanes; and 
direct access ramps for high-frequency Bus Rapid Transit (BRT) service.  
 
The innovative Express Lanes provides vanpools, carpools, buses, and FasTrak® customers with 
a smoother trip along the booming corridor and also relieves demand on the general purpose 
lanes. 
 
The Express Lanes were constructed in three segments. The Middle Segment was the first to be 
constructed and opened to traffic in two phases. The first phase from SR-56 to Rancho Bernardo 
Road opened in September 2008. The second phase from Rancho Bernardo Road to Centre City 
Parkway opened in early 2009. The North Segment and the South Segment opened to traffic in 
2011 and 2012, respectively. 
 
In July 2012, construction began on new Bus Rapid Transit (BRT) services along the I-15 
Express Lanes, from the junction with State Route 163 to SR-78.  These high-frequency express 
bus services are the first of their kind in San Diego and are operated by the Metropolitan Transit 
System (MTS).  Direct Access Ramps (DARs) connect the new and recently upgraded BRT 
stations and their Park and Ride lots to the Express Lanes.  BRT services began in the summer of 
2014. 
 
 
Proposed Future Projects 
 
Two additional projects are listed in the 2050 RTP for SR-78.  In the first project, two managed 
lanes and various operational improvements are proposed to be constructed along SR-78 from I-
5 to I-15. The second project would construct freeway and HOV connectors between I-5 and SR-
78 by year 2035.  
 
The 2050 RTP also lists future work on the I-15 corridor, which includes the addition of four toll 
lanes from SR-78 to the Riverside County line under its Revenue Constrained Plan. The total 
cost for this future project is estimated at $1 billion and is proposed to be built by year 2050.   
 
A City of San Marcos project (EA 18703) proposes to modify the existing Woodland Parkway 
interchange, including the replacement of the Woodland Parkway undercrossing (Exhibit 2b).  
The project also proposes widening and realignment of local streets within their project limits, 
and ramp modifications to the westbound and eastbound off-ramps.  This project will not only 
improve the circulation of local traffic, but it will also provide the necessary structure width for 
implementation of this project’s managed lane direct connector. 
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3. PURPOSE AND NEED 
 

Purpose 
  

The purpose of this project is to improve the overall movement of people and goods between I-
15 and SR-78 by implementing the most cost effective strategies while minimizing impacts to 
the surrounding communities.  This is achieved through the reduction of travel times, improved 
highway operations and enhanced regional traffic circulation. 
 
The project improvements are intended to increase capacity by adding lanes and widening the 
roadway. Additional improvements to adjacent roadways would improve operations, access to 
the freeway, and improved local circulation.  The operational goals of this project can be 
achieved by adding project features such as auxiliary lanes, ramp realignment, ramp relocation, 
and realignment/relocation of local streets and intersections. 
 
The goals for this project include:  
 

 Provide HOV system connectivity between the I-15 Express Lanes and the future SR-78 
managed lanes. 

 Reduce congestion caused by I-15 Express Lanes traffic exiting the managed lane facility 
at the Citracado Parkway Intermediate Access Point (IAP) that must weave through the 
general purpose lanes to access the I-15/SR-78 connector. 

 Provide improved access for SR-78 HOV and/or FasTrak traffic to enter the I-15 Express 
Lanes. 

 Reduce congestion on SR-78 general purpose lanes. 

 Improve local access at the Woodland/Barham interchange in support of recent and 
planned development in the City of San Marcos. 

 
Need 

 
Portions of the SR-78 freeway between I-5 and I-15 currently experience traffic congestion and 
delay at peak periods. There has been significant growth in population, employment, and housing 
in the jurisdictions adjacent to the SR-78 corridor and the northern section of I-15, which has 
contributed to an increase in commuter and commercial trips along both corridors. An increased 
number of traffic generators along the SR-78 corridor, such as schools, hospitals and both local 
and regional shopping and recreational activities have further contributed to traffic congestion. 
Currently, there are limited north/south and east/west arterial networks, which lack sufficient 
connectivity with SR-78, particularly along the section of SR-78 near I-15. 
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In 2013, traffic volumes for the peak hours range from approximately 5,000 to 6,500 vehicles 
along each of the SR-78 freeway segments between San Marcos Boulevard and the 15/78 
Separation.  Traffic volumes along I-15 from Auto Parkway to the 15/78 Separation range from 
approximately 4,000 to 8,900 vehicles during the peak hours. The increase in traffic generators 
along SR-78 and I-15 have contributed to heavy use of the north to west and east to south 
connectors at the 15/78 Separation.  Almost half of the total traffic volume on northbound I-15 
transitions to westbound SR-78, and over 60% of the total traffic volume driving on eastbound 
SR-78 uses the I-15 southbound connector.  It is anticipated that within the year the east to south 
connector will have reached its capacity of 4,000 vehicles per hour during the PM peak period.  
Between 2020 and 2023, the north to west connector will have also reached its full capacity. 
 
During free flow speeds (FFS), calculated using the 2000 Highway Capacity Manual method, 
travel times along SR-78 between San Marcos Boulevard and Nordahl Road are estimated at 3.1 
minutes for both directions. In the westbound direction, during peak hours, travel times are 4.4 
minutes in the AM peak hour and 5.5 minutes in the PM peak hour, which shows a delay of 1.3 
minutes and 2.4 minutes, respectively, when compared to FFS.  In the eastbound direction, the 
AM peak hour travel time is 5.2 minutes, and the travel time in the PM peak hour is 12.0 
minutes.  When compared to the FFS, the delay in the eastbound direction is 2.1 minutes in the 
AM peak hour and 8.9 minutes in the PM peak hour.  These existing travel times and FFS are 
shown graphically in Figure 1. 
 

Figure 1 
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The Managed Lane concept is an operational practice utilized to address congestion by 
controlling movement on the highway. Two common approaches to lane management are 
restricted use based on vehicle eligibility and control of access through limited ingress/egress. 
Vehicle eligibility is based on occupancy or vehicle type.  California’s Managed Lanes are 
comprised of High Occupancy Vehicle (HOV) lanes, Express Lanes and Park and Ride facilities.   
 
The HOV lane, also known as the carpool or diamond lane, is a traffic management strategy to 
encourage ridesharing, which alleviates congestion and maximizes the people-carrying capacity 
of California highways. The goals of the HOV lane are to provide an express service incentive 
for motorists to carpool, thereby, reducing congestion. Express lanes provide a managed 
approach to improving system performance and reliability, optimizing use of capacity, and 
creating new sources of revenue to further improve transportation in the corridor, including 
transit. Also known as High Occupancy Tolling (HOT) lanes, express lanes provide preferential 
access for eligible vehicles, such as high occupancy vehicles and certain low emission vehicles, 
and/or for fee payment by FasTrak users. 
 
This project would utilize the Managed Lane operational concept through implementation of one 
of the two lane management strategies, HOV lane or express lane, to reduce the demand on the 
existing I-15/SR-78 connectors by providing dedicated lanes for managed lane traffic to 
transition between the I-15 Express Lanes and the proposed future SR-78 Managed Lane project. 
The use of lane management strategies and congestion pricing would reduce congestion in the 
general purpose and connector lanes by allowing some general purpose vehicles with FasTrak 
transponders to use excess capacity in the managed lane connector.  Motorists in the general 
purpose lanes will also benefit from the reduction of vehicles in the main lane. 
 
Construction of the proposed connector, along with the proposed managed lanes, would reduce 
congestion on the existing general purpose connectors and allow them to operate under capacity 
beyond the forecasted year of 2020.  Along with reducing congestion, this project would also 
enhance safety by minimizing the weaving that occurs as HOV and/or FasTrak vehicles 
transition between I-15 and SR-78 and by minimizing the amount of vehicles in the queue at the 
existing northbound and southbound I-15/SR-78 connectors.  Construction of the proposed 
managed lane connector would allow HOV and/or FasTrak users to stay in the managed lanes as 
they transition between I-15 and SR-78. 
 
In the northbound I-15 direction, vehicles traveling on the I-15 Express Lanes must exit these 
lanes to travel towards the existing I-15 to SR-78 connectors. The existing intermediate access 
point (IAP), where vehicles currently exit the express lanes, is at the Citracado Parkway 
interchange, which is approximately 5,700 feet south of the 15/78 Separation.  Northbound I-15 
Express Lane vehicles must weave through I-15 traffic through five general purpose lanes within 



11-SD-15, 78 
PM R30.6/R32.0 (15) 

PM 12.6/R16.7 (78) 
11-2T240K 

1112000131 
 

Page | 9  
 

this length to access the connectors.  During peak hours, vehicles must join the queue that 
develops because of the existing bottleneck east of Nordahl Drive on-ramp and because both the 
northbound to westbound connector and the weave section between Nordahl Drive and the 
existing connector has reached capacity.  This situation causes traffic to queue back onto I-15 
lanes and limits the entry of additional traffic from the Valley Parkway on-ramp. 
 
Vehicles, including HOV and FasTrak users, entering I-15 from the eastbound SR-78 connector 
have two weaving areas to navigate located at the diverge and merge points of the existing 
connector. Along SR-78, traffic heading to southbound I-15 has approximately 2,000 feet to 
complete the weaving maneuver over one to two lanes to reach the existing two-lane connector’s 
entrance.  Within this same section, traffic entering from the eastbound Nordahl Drive on-ramp 
that want to continue onto SR-78 are weaving over two lanes of traffic to enter the general 
purpose lanes.  The second weaving area begins at the merging point with I-15 where connector 
traffic must slow down to wait for gaps in I-15 traffic to enter the southbound general purpose 
lanes while vehicles wanting to exit to Valley Parkway are weaving through connector traffic to 
access the off-ramp.  During peak hours, the I-15 weaving segment creates a queue on the 
connector which extends to the SR-78 lanes, which creates a difficult weaving situation between 
Nordahl Road and the connector.  Managed lane traffic that wants to utilize the I-15 Express 
Lanes must weave through five lanes of traffic to enter at the IAP at Citracado Parkway, which is 
approximately 2.5 miles south of the 15/78 Separation.   

 
 

4. TRAFFIC ENGINEERING PERFORMANCE ASSESSMENT  
 

Preliminary Traffic Analysis 
 
A preliminary traffic analysis was performed for State Route 78 and for Interstate 15, within the 
project limits.  Peak hour volumes were analyzed for three study years: existing year (YR) 2013, 
YR 2020 and YR 2040 (Exhibit 9).  Additional analysis was performed on traffic data that was 
obtained from the Caltrans Performance Measurement System, also known as PeMS. The PeMS 
database contains real-time traffic data from individual detectors that span the freeway system 
across all major metropolitan areas in the State of California and contains over ten years of 
historical analysis.  
 
Since detailed traffic modeling was not available at this phase of the project to provide a unique 
traffic data set for each build alternative, the following analysis assumed the calculated values 
applied to both alternatives for the build years of 2020 and 2040.  A more in-depth traffic 
analysis will be performed during the PAED phase, which will provide a more distinct traffic 
comparison between the two build alternatives.  
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State Route 78 (SR-78) 
 
SR-78 is currently a six lane facility, from just east of San Marcos Creek to the I-15/SR-78 
Separation. There are three general purpose lanes in each direction. There are three interchanges 
within the project limits at Twin Oaks Valley Road, Woodland/Barham and Nordahl Road.   
 
Traffic congestion on SR-78 between I-5 and I-15 has been increasing due to significant 
increases in population, employment and residential development.  This segment of the SR-78 
corridor has several traffic generators that contribute to congestion, such as the California State 
University at San Marcos, U.S. Colleges of San Marcos, Palomar College, Palomar Hospital, 
commercial properties immediately adjacent to the facility, and recreational areas.   
 
Existing Bottlenecks 
 
Using the PeMS database, three existing bottlenecks were identified using the speed contour 
data. Each bottleneck is described below.  
 
Westbound SR-78 
 
 I-15 Connectors to Nordahl Road Off-Ramp 

 
Traffic from I-15 enters SR-78 using two existing connectors.  Southbound I-15 traffic uses a 
single-lane connector, and northbound I-15 traffic uses a two-lane connector.  These three lanes 
converge and continue parallel along SR-78. The outside lane, originating at the southbound I-15 
connector must exit at the Nordahl Road off-ramp. The adjacent lane, originating from the 
northbound I-15 connector, is an option lane where vehicles must decide to exit to the off-ramp 
or continue along the auxiliary lane.  Traffic from southbound I-15 that wants to travel 
westbound on SR-78 must weave through at least one lane of traffic. Vehicles originating east of 
the I-15/SR-78 Separation must weave through two lanes of traffic to reach the Nordahl Road 
off-ramp. The weaving length between the northbound I-15 connector and the Nordahl Road off-
ramp is approximately ½ mile. Constructing the proposed managed lane connector and lanes 
would reduce the volume of vehicles traveling on the northbound I-15 connector, which would 
reduce the volume of traffic in this weave and merge area. 
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 Auxiliary Lane at Nordahl Road 

 
An existing auxiliary lane between the I-15 connectors and Nordahl Road interchange ends just 
east of the on-ramp from Nordahl Road.  The ending of this lane requires vehicles to merge into 
the SR-78 main lanes while traffic from the on-ramp is also merging onto the SR-78. Extending 
this lane westerly to Twin Oaks Valley Road would provide additional capacity and eliminate the 
existing lane drop and merge point just east of the Nordahl Road on-ramp. 
 
 Barham Drive /Woodland Parkway Off-Ramp 

 
The existing Barham Drive/Woodland Parkway off-ramp is a single lane hook ramp with stop 
control at its terminus for vehicles wanting to turn left onto Rancheros Drive and yield control 
for those vehicles heading eastbound on Rancheros Drive to reach Woodland Parkway.  The 
storage length of the ramp is short; therefore, vehicles attempting to exit at this off-ramp queue 
onto the westbound main lanes of SR-78. Without additional capacity, this off-ramp would 
continue to operate in a similar manner as the existing condition.  The extension of the existing 
auxiliary lane from Nordahl Road to Twin Oaks Valley Road would provide additional capacity 
for the westbound SR-78 main lanes and would provide three lanes for through traffic to utilize if 
the Woodland off-ramp queues onto the fourth lane.  
 
Eastbound SR-78 
  
 Twin Oaks Valley Road On-Ramp 

 
The existing Twin Oaks Valley Road on-ramp is a three-lane metered ramp. Two lanes are 
general purpose lanes and one lane is an HOV lane. Ramp traffic must merge into a single lane 
before entering SR-78.  Approximately 900-1000 vehicles per hour utilize the Twin Oaks Valley 
Road on-ramp during the peak hours.  The ramp traffic enters the eastbound SR-78 lanes on an 
auxiliary lane that ends just east of the existing SPRINTER structure that traverses the main 
lanes of SR-78.  Extending the existing auxiliary lane to the Woodland Parkway off-ramp would 
provide more weaving length for vehicles entering the eastbound SR-78 to merge into traffic 
while also providing additional space for main lane vehicles to merge towards the Woodland 
Parkway off-ramp. 
 
 Barham Drive/Woodland Parkway On-Ramp to Nordahl Road Off-Ramp 

 
The Barham Drive/Woodland Parkway on-ramp is a one lane ramp, and the Nordahl Road off-
ramp is a two-lane ramp.  Within a distance of 2,300 feet, an outside auxiliary lane connects 
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these two ramps, and a second auxiliary lane begins just east of the Woodland Parkway 
Undercrossing and ends at the Nordahl Road off-ramp.  Traffic entering from Barham Drive 
must weave through two lanes of SR-78 traffic that is exiting to Nordahl Road.  Reconstructing 
the Woodland Parkway structure, which will be widened to the north and south, and relocating 
the Barham Drive on-ramp closer to the existing Barham Drive off-ramp would provide 
approximately one mile of weaving length between Barham Drive/Woodland Parkway and 
Nordahl Road.  In addition, the construction of the eastbound managed lane would remove HOV 
and/or FasTrak traffic from the main lanes providing additional capacity on the SR-78 main 
lanes, which would provide more gaps for weaving traffic to utilize. 
 
Peak Hour Traffic Volumes and Volume-to-Capacity (v/c) Ratios 
 
The following tables show the peak hour volumes and volume-to-capacity (v/c) ratios for 
existing YR 2013 and for the No Build, Build YR of 2020 and Horizon YR 2040 for both the 
westbound and eastbound directions. Within the project limits, SR-78 was divided into four 
segments for a more detailed analysis. The segment from San Marcos Boulevard to Twin Oaks 
Valley Road was included for completeness since the project limits start just east of the 
interchange at SR-78 and Twin Oaks Valley Road. 
 
Westbound SR-78 
 
As shown in Table 1, for the westbound direction of SR-78, the existing YR 2013 peak hour 
volumes for range from approximately 5,700 vph to 6,500 vph.  In the existing YR 2013, Table 1 
also shows that the v/c ratios are above 1.0 between Twin Oaks Valley Road and Nordahl Road 
for both peak periods.  
 
 

Table 1 
Westbound SR-78 Peak Hour Volumes and v/c Ratios 

For Existing and No Build Scenarios 

Segment Along SR-78 
Peak 
Hour 

YR 2013 
Existing 

YR 2020  
No Build 

YR 2040 
No Build 

Volume 
v/c 

Ratio 
Volume 

v/c 
Ratio 

Volume 
v/c 

Ratio 
San Marcos Blvd to 
Twin Oaks Valley Rd 

AM 6030 0.80 6790 0.91 8310 1.11 
PM 5740 0.76 6470 0.86 7890 1.05 

Twin Oaks Valley Rd to 
Woodland/Barham 

AM 6310 1.05 7100 1.18 8690 1.45 
PM 6060 1.01 6830 1.14 8330 1.39 

Woodland/Barham to 
Nordahl Rd 

AM 6160 1.03 6930 1.16 8480 1.41 
PM 5990 1.00 6750 1.13 8230 1.37 

Nordahl Rd to I-15/SR-
78 Separation 

AM 6500 0.74 7320 0.83 8940 1.02 
PM 6190 0.70 6970 0.79 8510 0.97 

 



11-SD-15, 78 
PM R30.6/R32.0 (15) 

PM 12.6/R16.7 (78) 
11-2T240K 

1112000131 
 

Page | 13  
 

 
In the No Build years of 2020 and 2040, without any improvements, the peak hour volumes will 
continue to increase, with a range of 6,470 vph to 8,940 vph, and congestion will substantially 
worsen.  Between Twin Oaks Valley Road and Nordahl Road, where two existing bottlenecks 
are located, the v/c ratios for the YR 2020 and YR 2040 No Build scenarios are above 1.0, which 
indicates that the system is operating at capacity levels and the westbound lanes will be operating 
in breakdown conditions with low speeds, fewer gaps to maneuver into, long queues, and with 
the occurrence of complete stops in traffic flow. 
 
Between Nordahl Road off-ramp and the I-15 connectors, the existing cross section includes five 
lanes.  Although the higher number of lanes may imply adequate capacity, this segment has 
significant merge and weave movements as traffic from the I-15 connectors are trying to weave 
and merge into the SR-78 through lanes and traffic traveling on SR-78 from the east are 
attempting to exit at Nordahl Road off-ramp. The v/c ratios used a lower capacity to account for 
these movements and provide a more realistic operation analysis.  As shown in Table 1, by the 
No Build YR 2040, this segment will be operating at its capacity levels. 
 
Table 2 provides the westbound peak hour volumes and v/c ratios for the Build YR 2020 and the 
Horizon YR 2040.  In this Build option, the predicted traffic volumes that will utilize the 
proposed managed lanes along SR-78 have reduced some of the demand on the main lanes. In 
addition, the extension of the existing auxiliary lane between Nordahl Road and Twin Oaks 
Valley Road also provides extra capacity for westbound general purpose traffic.  
 
When compared to the No Build values in Table 1, the main lane v/c ratios for the Twin Oaks 
Valley Road to Nordahl Road section that were at 1.0 or higher are now shown to range between 
0.75 and 0.90, which indicates that the main lanes of SR-78 would operate under capacity for the 
Build YR 2020 and the Horizon YR 2040.  The segment between Nordahl Road and the I-15 
connectors also shows improvement. For the Horizon YR 2040, the v/c ratios were shown to be 
at the same levels as the No Build YR 2020, which indicates that this segment, in the build 
scenario, would be able to handle additional traffic demand well beyond YR 2040. 
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Table 2 

Westbound SR-78 Peak Hour Volumes and v/c Ratios 
For Build YR 2020 and Horizon YR 2040 

Segment Along SR-78 
Peak 
Hour 

YR 2020 Build YR 2040 Horizon Years 
Main Lane Managed Lane Main Lane Managed Lane 

Volume 
v/c 

Ratio 
Volume 

v/c 
Ratio 

Volume 
v/c 

Ratio 
Volume(1) 

v/c 
Ratio 

San Marcos Blvd to 
Twin Oaks Valley Rd 

AM 6790 0.91 - - 6530 0.87 1600(2) 1.00
PM 6470 0.86 - - 6290 0.84 1600(2) 1.00

Twin Oaks Valley Rd to 
Woodland/Barham 

AM 6420 0.80 680 0.43 7090 0.89 1600 1.00 
PM 6090 0.76 740 0.46 6730 0.84 1600 1.00 

Woodland/Barham to 
Nordahl Rd 

AM 6290 0.79 680 0.43 6880 0.86 1600 1.00 
PM 6010 0.75 740 0.46 6630 0.83 1600 1.00 

Nordahl Rd to I-15/SR-
78 Separation 

AM 6640 0.75 680 0.43 7340 0.83 1600 1.00
PM 6230 0.71 740 0.46 6910 0.79 1600 1.00

(1)    Assumes a lane capacity of 1600 vph for managed lanes. 
(2)    Assumes SR-78 Managed Lanes west of the project limits are constructed. 

 
Eastbound SR-78 
 
For the eastbound direction of SR-78, as shown in Table 3, the existing YR 2013 peak hour 
volumes for range from approximately 5,030 vph to 6,150 vph. Only the Twin Oaks Valley Road 
to Woodland/Barham segment is nearing capacity in the existing condition, with a v/c ratio of 
0.95 in the PM peak hour. The other segments are currently operating at under capacity levels.   
 

Table 3 
SR-78 Peak Hour Volumes and v/c Ratios 

Eastbound Direction 

Segment Along SR-78 
Peak 
Hour 

YR 2013 
Existing 

YR 2020 
No Build 

YR 2040 
No Build 

Volume 
v/c 

Ratio 
Volume 

v/c 
Ratio 

Volume 
v/c 

Ratio 
San Marcos Blvd to 
Twin Oaks Valley Rd 

AM 5370 0.72 6050 0.81 7380 0.98 
PM 5590 0.75 6310 0.84 7690 1.03 

Twin Oaks Valley Rd to 
Woodland/Barham 

AM 5280 0.88 5950 0.99 7250 1.21 
PM 5720 0.95 6450 1.08 7870 1.31 

Woodland/Barham to 
Nordahl Rd 

AM 5090 0.51 5730 0.57 6990 0.70 
PM 5900 0.59 6650 0.67 8120 0.81 

Nordahl Rd to I-15/SR-
78 Connectors 

AM 5030 0.68 5660 0.76 6910 0.93 
PM 6150 0.83 6930 0.94 8460 1.14 

 
 
Without any improvements, during the No Build years of 2020 and 2040, the peak hour volumes 
will continue to increase, with a range of 5,660 vph to 8,460 vph.  For the YR 2020 No Build 
scenario, the v/c ratios range from 0.94 and 1.14.  The Twin Oaks Valley Road to 
Woodland/Barham segment is operating at capacity for both peak periods, and the Nordahl Road 
to I-15 connector segment is operating near capacity in the PM peak period.  This indicates that 
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this segment is significantly utilized by traffic heading to destinations within the project limits 
and to those along southbound I-15.  In the YR 2040 No Build scenario, two segments are 
nearing capacity levels: between San Marcos Boulevard and Twin Oaks Valley Road and 
between Nordahl Road and the 15/78 connector.  Between Twin Oaks Valley Road and 
Woodland/Barham, this segment is exceeding capacity for both AM and PM peak periods, with 
v/c ratios of 1.21 and 1.31, respectively.  These segments will be operating in breakdown 
conditions with low speeds, fewer gaps to maneuver into, long queues, and with the occurrence 
of complete stops in traffic flow. 
 
Table 4 provides the eastbound peak hour volumes and v/c ratios for the Build YR 2020 and the 
Horizon YR 2040.  In this Build option, the predicted traffic volumes that will utilize the 
proposed managed lanes along SR-78 have reduced some of the demand on the main lanes. The 
construction of the proposed auxiliary lane between Twin Oaks Valley Road on-ramp and 
Woodland Parkway off-ramp would improve the weaving length between the two ramps. The 
relocation of the Barham/Woodland on-ramp westerly, closer to the existing off-ramp, will 
eliminate the weaving segment before the Nordahl Road off-ramp. 
 
When compared to the No Build values in Table 3, the main lane v/c ratios for the segment 
between Twin Oaks Valley Road to Woodland Parkway, which were at 0.99 and higher for No 
Build YRs 2020 and 2040, are shown to range between 0.67 to 0.78, indicating that the main 
lanes of SR-78 would operate under capacity for the Build YR 2020 and the Horizon YR 2040. 
The segment between Nordahl Road to the southbound I-15 connector also shows improved 
operation for the PM peak hour with a v/c ratio of 0.93 in YR 2040, which, although it is 
indicates that this segment is nearing capacity, it does show that the v/c ratio is lower than the No 
Build ratio of 1.05 as shown in Table 3. 
 

Table 4 
Eastbound SR-78 Peak Hour Volumes and v/c Ratios 

For Build YR 2020 and Horizon YR 2040 

Segment Along SR-78 
Peak 
Hour 

Build YR 2020  Horizon YR 2040  
Main Lane Managed Lane Main Lane Managed Lane 

Volume 
v/c 

Ratio 
Volume 

v/c 
Ratio 

Volume 
v/c 

Ratio 
Volume(1) 

v/c 
Ratio 

San Marcos Blvd to 
Twin Oaks Valley Rd 

AM 6050 0.81 - - 6320 0.84 1600(2) 1.00
PM 6310 0.84 - - 6650 0.89 1600(2) 1.00

Twin Oaks Valley Rd to 
Woodland/Barham 

AM 5320 0.67 630 0.39 5650 0.71 1600 1.00 
PM 5670 0.71 780 0.49 6270 0.78 1600 1.00 

Woodland/Barham to 
Nordahl Rd 

AM 5100 0.64 630 0.39 5390 0.67 1600 1.00 
PM 5870 0.73 780 0.49 6520 0.82 1600 1.00 

Nordahl Rd to I-15/SR-
78 Separation 

AM 5030 0.68 630 0.39 5310 0.72 1600 1.00
PM 6150 0.83 780 0.49 6860 0.93 1600 1.00

(1)   Assumes a lane capacity of 1600 vph for managed lanes. 
(2)    Assumes SR-78 Managed Lanes west of the project limits are constructed. 
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Existing Speed and Traffic Delay 
 
For the existing YR 2013, traffic data for speed, delay and bottleneck locations were obtained 
from the PeMS database using data from eight vehicle detection stations (VDS), four stations in 
each direction, for the month of March 2013, excluding holidays and weekends.  A previous 
year, YR 2010, was selected to compare and evaluate how SR-78 speeds and delay times have 
changed within a three year period.  This year was chosen because it represents the SR-78 
facility before improvements occurred at the Nordahl Road interchange, including bridge 
replacement and constructing of an auxiliary lane, and an auxiliary lane along the eastbound 
main lanes from Woodland Parkway to Nordahl Road. Tables 5 and 6 summarize the data for 
each direction of SR-78, and Exhibit 6 provides a graphical display of the existing speeds for the 
entire corridor. A three-hour timeframe was used in PeMS to represent the AM and PM peak 
traffic hours. The AM time period is from 6 am to 9 am, and the PM time period is from 3 pm to 
6 pm. 
 
Westbound SR-78 
 
Table 5 compares the speed and delay for the four VDS within the westbound project limits of 
SR-78.  

  
Table 5 

SR-78 Average Speed and Delay  
Westbound Direction 

Westbound SR-78 
Vehicle Detection 

Stations 

AM Peak PM Peak 
YR 2010 Existing YR 2013 YR 2010 Existing YR 2013

Speed Delay Speed Delay Speed Delay Speed Delay 
(mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs)

San Marcos Blvd 63 1.2 61 2.4 64 0.2 61 1.3 
Twin Oaks Valley Rd 62 2.7 61 3.9 63 0.8 62 1.3 
Woodland Pkwy 58 9.7 58 9.5 54 18.8 44 40.9 
Nordahl Rd 45 44.2 36 94.9 49 37.0 24 156.3 

 
 
For both the AM and PM peak periods, speed data for the westbound segment between San 
Marcos Boulevard and Twin Oaks Valley Road remained consistent, within one to two miles per 
hour (mph), between the two study years.  At Woodland Parkway and Nordahl Road, the speeds 
differed for each of the peak periods. In the AM peak period, both stations displayed speeds that 
have decreased by 2 mph and 12 mph, respectively, since YR 2010.  In the YR 2013 PM peak 
period, speeds increased by 10 mph and 25 mph at Woodland Parkway and Nordahl Road, 
respectively.  
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Speeds increased between Nordahl Road and Mission Avenue due to the completion of the 
Nordahl Road Overcrossing bridge replacement (EA 23400) project. The existing bottleneck just 
east of the Nordahl Road on-ramp, where 4 lanes taper down to 3 lanes, limits the amount of 
traffic approaching the Mission Road Overhead, which increases speed downstream of the 
bottleneck.  Speeds then decrease at Woodland Parkway primarily because of the bottleneck 
created by the Woodland Parkway single lane off-ramp.  Traffic queues up on the ramp, which 
decreases speed on the SR-78 main lanes as through traffic must slow down.  Using the PeMS 
database to study speed contour data, two bottleneck locations were identified. One location was 
near the I-15 to SR-78 westbound connector and the Nordahl off-ramp. The second location was 
at the Woodland Parkway off-ramp. 
 
The traffic delay in the AM peak hour shows that for a 2 mph decrease in speed at San Marcos 
Boulevard and Woodland Parkway, delay increased by 157 vehicle-hours (Veh-hrs) and 396 
Veh-hrs, respectively. For Twin Valley Oaks Road, in the AM peak period, delay increased by 
26 Veh-hrs with a 1 mph decrease in speed, and for Nordahl Road, a 12 mph decrease in speed 
resulted in 2,258 Veh-hrs of delay.  
 
At the segments of Woodland Parkway and Nordahl Road, drivers experienced an average of 22 
seconds and 53 seconds, respectively, of additional delay in YR 2013 during the 5 pm peak 
hour.  Between Nordahl Road and Woodland Parkway, the variation in speed and the increase in 
delay indicate that additional operational improvements are needed along the westbound 
direction. 
 
An operation improvements project between the westbound I-15/SR-78 connector and the 
Nordahl Road off-ramp improved the congestion issues at the terminus of the connector, but it 
did not improve the congestion from the bottleneck just west of the Nordahl Road interchange.  
 
Eastbound SR-78 

 
Table 6 compares the speed and delay for the peak hours for the four VDS within the eastbound 
project limits of SR-78.   
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Table 6 
SR-78 Average Speed and Delay  

Eastbound Direction 

Eastbound SR-78 
Vehicle Detection 

Stations 

AM Peak PM Peak 
YR 2010 Existing YR 2013 YR 2010 Existing YR 2013

Speed Delay Speed Delay Speed Delay Speed Delay 
(mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs)

San Marcos Blvd 62 2.3 54 25.2 24 116.9 13 195.9 
Twin Oaks Valley Rd 61 6.7 49 55.0 24 154.0 15 239.4 
Woodland Pkwy 55 2.2 47 34.7 28 132.3 34 72.0 
Nordahl Rd 51 42.8 55 25.4 52 21.2 57 8.9 

 
 
For the AM peak period, speed for the three of the four eastbound segments decreased by 
approximately 8 mph and 12 mph. Average traffic delay in the AM peak hour indicates that 
traffic delay between San Marcos Boulevard and Woodland Parkway is increasing by 
approximately 23 Veh-hrs and 48 Veh-hrs.   
 
Speeds at Nordahl Road increased by 4 mph due to the addition of an auxiliary lane between 
Woodland Parkway and Nordahl Road.  Delay at Nordahl Road has decreased by 17 Veh-hrs, 
which is due to the additional auxiliary lane constructed in May 2013.  
 
In the PM peak period, speeds at San Marcos Boulevard and Twin Oaks Valley Road were at or 
below 25 mph for both study years.  Both segments decreased by 11 mph to 8 mph, respectively, 
between YR 2010 and existing YR 2013. The Twin Valley Oaks Road on-ramp adds over 1,000 
vehicles to the main lanes. Even with the existing acceleration lane, the three eastbound main 
lanes of SR-78 cannot adequately absorb that amount of incoming vehicles during the PM peak 
hour.  This lack of capacity keeps the speeds below 25 mph until the Woodland Parkway off-
ramp removes some of the traffic on SR-78.  Looking at the PeMS speed contour data, a 
bottleneck location was observed at Woodland Parkway for both the AM and PM peak hours. 
 
Traffic delay is significantly increasing between San Marcos Boulevard and Twin Oaks Valley 
Road with an increase of 79 Veh-hrs and 85 Veh-hrs, respectively.  This delay is due to the 
bottleneck at the Twin Oaks Valley on-ramp. The volume of entering vehicles is above 1,000 
vph, and this traffic must weave through exiting traffic attempting to reach the off-ramp at the 
Twin Oaks Valley Road interchange.  
  
Between Woodland Parkway and Nordahl Road speeds have increased by 6 mph and 5 mph, 
respectively. These improvements coincide with a recent operational improvement project (EA 
404504) that opened in May 2013. This project added an auxiliary lane between Woodland 
Parkway and the Nordahl Road interchange.  At Woodland Parkway and Nordahl Road, Table 6 
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displays a decrease in delay of 60 Veh-hrs and 12 Veh-hrs, respectively, and is due to the 
addition of the auxiliary lane between the two interchanges.   
 
At San Marcos Boulevard, Twin Oaks Valley Road and Woodland Parkway, drivers are 
experiencing an increase in delay times. In the 8 am hour, San Marcos Boulevard, Twin Oaks 
Valley Road and Woodland Parkway had an additional AM delay of approximately 2 minutes. 
For the  5 pm hour, San Marcos Boulevard and Twin Oaks Valley Parkway drivers are 
experiencing an additional 3 minutes of delay.  Woodland Parkway experiences an increase in 
delay of slightly less than a minute. 
 
 
Interstate 15 (I-15) 
 
I-15 is a 14 lane facility from Valley Parkway to I-15/SR-78 connector.  In the northbound 
direction there are five general purpose lanes and two express lanes from Valley Parkway to the 
I-15/SR-78 Separation.  In the southbound direction, there are five general purpose lanes and two 
express lanes from Valley Parkway to the I-15/SR-78 Separation.  
 
Peak Hour Traffic Volumes and Volume-to-Capacity (v/c) Ratios 
 
The following tables show the peak hour volumes and volume-to-capacity (v/c) ratios for 
existing YR 2013, No Build YRs 2020 as well as the Build YR 2020 and Horizon YR 2040 for 
both the northbound and southbound directions of I-15. Within the project limits, this section of 
I-15 was divided into three freeway segments for a more detailed analysis.  The I-15/SR-78 
connector was also included within this analysis. 
 
Northbound I-15 
 
Table 7 contains the peak hour volumes and v/c ratios for the northbound direction of I-15 from 
Auto Parkway/9th Avenue interchange to the I-15/SR-78 connector. 
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Table 7 
I-15 Peak Hour Volumes and v/c Ratios 

Northbound Direction 

Segment Along I-15 
Peak 
Hour 

YR 2013 
Existing 

YR 2020  
No Build 

YR 2040 
No Build 

Volume 
v/c 

Ratio 
Volume 

v/c 
Ratio 

Volume 
v/c 

Ratio 
Auto Pkwy/9th Ave to 
Valley Pkwy 

AM 4130 0.51 4470 0.56 5460 0.68 
PM 5760 0.72 6240 0.78 7610 0.95 

Valley Pkwy to 15/78 
Connector 

AM 5090 0.50 5510 0.54 6730 0.66 
PM 7120 0.70 7710 0.76 9410 0.92 

15/78 Connector to 15/78 
Separation 

AM 1420 0.18 1540 0.19 1880 0.24 
PM 3930 0.49 4260 0.54 5190 0.65 

NB I-15 Express Lanes 
(Valley Pkwy to Connector) 

AM 310 0.10 340 0.11 410 0.13 

PM 1680 0.53 1820 0.57 2220 0.69 

NB I-15 to WB 78 
Connector 

AM 3360 0.84 3640 0.91 4440 1.11 

PM 3660 0.92 3960 0.99 4840 1.21 

 
 
Since the North Segment of I-15 Managed Lanes project was completed in 2011, the four general 
purpose lanes of I-15 have sufficient capacity to handle traffic volumes until the YR 2040.  Only 
one segment in the PM peak hour has a volume above 9,000 vph and a v/c ratio of 0.92, which 
means that the segment would be nearing capacity in YR 2040. 
 
The I-15 Express Lanes are currently operating under capacity for both peak periods. For both 
future No Build years 2020 and 2040, there is unused capacity on these lanes.  
 
As seen in Table 7, the existing northbound I-15 to westbound SR-78 connector is operating 
slightly under capacity in the PM peak hour in YR 2013 and for both peak hours in YR 2020.  In 
YR 2040, the existing connectors are predicted to operate at over capacity levels. With no 
improvements to help relieve congestion, this connector will operate at breakdown conditions 
with long queues that will have traffic lining up on the northbound I-15 lanes. 
 
Southbound I-15 
 
Table 8 contains the peak hour volumes and v/c ratios for the southbound direction of I-15 from 
Auto Parkway/9th Avenue interchange to the I-15/SR-78 connector. 
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Table 8 
I-15 Peak Hour Volumes and v/c Ratios 

Southbound Direction 

Segment Along I-15 
Peak 
Hour 

YR 2013 
Existing 

YR 2020  
No Build 

YR 2040 
No Build 

Volume 
v/c 

Ratio 
Volume 

v/c 
Ratio 

Volume 
v/c 

Ratio 
Auto Pkwy/9th Ave to 
Valley Parkway 

AM 7830 0.78 8480 0.85 10350 1.04 
PM 6810 0.68 7370 0.74 9000 0.90 

Valley Parkway to 15/78 
Connector 

AM 8850 0.87 9580 0.94 11700 1.15 
PM 7760 0.76 8400 0.82 10250 1.00 

15/78 Connector to 15/78 
Separation 

AM 7370 0.74 7980 0.80 9740 0.97 
PM 4300 0.43 4660 0.47 5680 0.57 

SB I-15 Express Lanes 
(Valley Pkwy to Connector) 

AM 1970 0.61 2130 0.72 2600 0.81 
PM 510 0.16 550 0.17 670 0.21 

EB 78 to SB I-15 
Connector 

AM 3100 0.78 3360 0.84 4100 1.03 

PM 3860 0.97 4180 1.05 5100 1.28 

 
 
Volumes along the southbound lanes of I-15 from Auto Parkway to eastbound SR-78 to 
southbound I-15 connector steadily increase throughout the No Build study years. With the 
completion of the I-15 Managed Lanes project, the five existing general purpose lanes will 
operate under capacity for YR 2020.  In the No Build YR 2040, the segment between Auto 
Parkway/9th Avenue and Valley Parkway will operate at capacity in the AM peak hours and near 
capacity in the PM peak hour.  The segment between Valley Parkway and the southbound 
connector from SR-78 will operate at full capacity for both peak periods. 
 
The southbound I-15 Express Lanes are currently operating under capacity for both peak periods. 
For both future No Build years of 2020 and 2040, there is unused capacity on these lanes.  
 
As seen in Table 8, the existing eastbound SR-78 to southbound I-15 connector is operating 
slightly under capacity in the PM peak hour in YR 2013.  In the PM peak hour of No Build YR 
2020, the connectors are at capacity, and in No Build YR 2040, with no improvements, the 
connector will be operating at capacity or breakdown conditions with long queues that will have 
traffic lining up onto the eastbound lanes of SR-78. 
 
Existing Speed and Traffic Delay 
 
For the existing YR 2013, traffic data for speed, delay and bottleneck locations were obtained 
from the PeMS database using data from ten vehicle detection stations (VDS), five stations in 
each direction, for the month of March 2013, excluding holidays and weekends.  Two stations, 
outside of the project limits, were included to study the speed and delay data on the general 
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purpose lanes immediately before and after the existing intermediate access point at Citracado 
Parkway for the I-15 Express Lanes. 
 
A previous year, YR 2010, was selected to compare and evaluate how I-15 speeds and delay 
times have changed within a three-year period.  This year was chosen to coincide with the study 
years for SR-78 roadway. Tables 9 and 10 summarize the data for each direction of I-15. The 
AM peak hour used was 8 am, and the PM peak hour was 5 pm. 
 
Northbound I-15 
 
Table 9 compares the speed and delay for the peak hours for the five VDS along the northbound 
lanes of I-15 from Via Rancho Parkway to the northbound I-15 to westbound SR-78 connector.   
 

 
Table 9 

I-15 Average Speed and Delay  
Northbound Direction 

Northbound I-15 
Vehicle Detection 

Stations 

AM Peak PM Peak 
YR 2010 Existing YR 2013 YR 2010 Existing YR 2013

Speed Delay Speed Delay Speed Delay Speed Delay 
(mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs)

Via Rancho Pkwy 67 0.5 64 5.2 46 85.6 62 4.4 
Citracado Pkwy 67 2.4 66 2.5 33 265.9 63 20.4 
Auto Pkwy/9th 49 23.4 64 2.5 47 34.3 56 34.3 
Valley Pkwy 61 10.1 61 18.2 66 4.4 54 59.8 

   

 
In the AM peak hour, speeds decreased slightly from 1 to 3 mph at Via Rancho Parkway and 
Citracado Parkway but both speeds remained above 60 mph.  The delay for at these two stations 
showed an increase of 4.7 Veh-hrs at Via Rancho Parkway, and it increased slightly, by 0.1 Veh-
hrs, at Citracado Parkway, which is the location of the I-15 Express Lanes intermediate access 
point where vehicles can enter and exit the facility. At Auto Parkway, speeds increased by 15 
mph, and delay decreased by almost 21 Veh-hrs.  No change in speed was seen at Valley 
Parkway, but delay increased by 8.1 Veh-hrs.   
 
In the PM peak hour, speeds increased for Via Rancho Parkway, Citracado Parkway and Auto 
Parkway between YR 2010 and YR 2013 by a range of 9 mph to 30 mph. Traffic delay 
decreased for both Via Rancho Parkway and Citracado Parkway, with a decrease of 81.2 Veh-hrs 
and 245.5 Veh-hrs. Auto Parkway delay remained the same for both study years.   Travel speeds 
at Valley Parkway decreased by 12 mph, and delay increased by 55.4 Veh-hrs.  
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In YR 2013, vehicles driving along northbound I-15 experience traffic delay at Via Rancho 
Parkway and Citracado Parkway, which increased by approximately 1 minute and 3 minutes, 
respectively, in the 8 am hour.   
 
An existing intermediate access point (IAP) for the I-15 Express Lanes is located at Citracado 
Parkway, where HOV and FasTrak vehicles enter and exit the managed lanes facility.  This IAP 
is the last access point in the northbound direction before the express lanes end at either the Hale 
direct access ramp (Hale DAR) or at the transition point with the general purpose lanes just north 
of the I-15/SR-78 Separation. Vehicles traveling on the express lanes and desiring to access 
Valley Parkway and the connector to SR-78 must use this IAP to exit the facility and merge 
across five general purpose lanes of northbound I-15.  Exiting traffic from the I-15 Express 
Lanes creates an additional demand on the general purpose lanes during the peak hour periods as 
these vehicles compete for gaps in the lanes to reach the off-ramp at Valley Parkway and the 
connector for SR-78.  
 
Southbound I-15 
 
Table 10 compares the speed and delay for the peak hours for the five VDS along the 
southbound lanes of I-15 from Via Rancho Parkway to the eastbound SR-78 to southbound I-15 
connector.   
 

Table 10 
I-15 Average Speed and Delay  

Southbound Direction 

Southbound I-15 
Vehicle Detection 

Stations 

AM Peak PM Peak 
YR 2010 Existing YR 2013 YR 2010 Existing YR 2013

Speed Delay Speed Delay Speed Delay Speed Delay 
(mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs) (mph) (Veh-hrs)

Via Rancho Pkwy 60 8.2 56 17.8 68 1.1 68 0.2 
Citracado Pkwy 50 32.7 52 32.0 67 0.5 67 0.3 
Auto Pkwy/9th 40 63.4 51 47.8 67 1.8 68 0.2 
Valley Pkwy 44 22.5 59 27.3 64 0.4 70 0.1 

 
 
In the 8 am hour in YR 2013, speeds increased for Citracado Parkway, Auto Parkway and Valley 
Parkway increased by a range of 2 mph to 15 mph.  At Via Rancho Parkway, the speed dropped 
4 mph. In the 5 pm hour, speeds stayed relatively the same for Via Rancho Parkway, Citracado 
Parkway and Auto Parkway and increased by 6 mph at Valley Parkway. 
 
Traffic delay decreased in the southbound direction for all locations and peak hour periods. 
Delay at Citracado Parkway was reduced by approximately 32 Veh-hrs for both peak hours.  
Auto Parkway showed the greatest decrease in delay with 62 Veh-hrs for the 8 am hour and 48 
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Veh-hrs for the 5 pm hour. For Valley Parkway, delay was reduced by 22 Veh-hrs and 27 Veh-
hrs. The average delay experienced by each driver decreased within a range of 10 seconds to 40 
seconds.  
 
 
Additional Traffic Related Topics 
 
Roadside Safety 
 
Those portions of the managed lanes roadway that are at grade within the existing roadways will 
typically have a 4- foot wide painted buffer, except at the proposed Intermediate Access Points 
(IAPs) to separate the managed lane facility from the general purpose lanes.  The structure 
portion of the project has bridge guard rails as safety features.   
 
A sign plan will be provided by the traffic analysis group and consist primarily of directional and 
regulatory panels based on those used for recent HOV ramps.   
 
Concrete barriers, both temporary and permanent, will be required for this project. The exposed 
ends of the barriers will be protected by pre-approved mechanical crash cushion systems, arrays 
of sand-filled plastic drums, and/or water-filled modules, where needed and as recommended by 
Traffic Operations during the subsequent phases of this project.   
 
Accident Data 
 
This project is classified as a Capital Improvement project; therefore, Table B collision data is 
not required. 
 
Traffic Management Systems 
 
Table 11 contain the ITS elements that are proposed within this project’s limits along SR-78 and 
I-15: 
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Table 11 
I-15 Existing and Proposed TMS Elements 

R
ou

te
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A
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P
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 Location Description Type Comment 

15 SB 31.30 Proposed 
I-15 SB from SR-78 EB 
Connector 

RM Loop 
Sensor 

Proposed RM station 

15 NB 31.40 Existing I-15 NB south of SR-78 
VDS Loop 

Sensor 

Modify existing VDS (Dual 
Drop) station. Temporary 
detection may be needed during 
construction. 

15 SB 31.40 Existing I-15 SB south of SR-78 
VDS Loop 

Sensor 

15 SB 31.40 Existing 
I-15 SB from SR-78 EB 
Connector 

VDS Loop 
Sensor 

15 NB 31.40 Existing 
SR-78 from I-15 NB 
Connector 

VDS Loop 
Sensor 

15 NB 30.91 Existing 
I15 NB HOV south of SR-
78 

VDS Loop 
Sensor 

Modify existing VDS (Rev 8) 
station 

15 SB 30.92 Existing 
I-15 SB HOV south of SR-
78 

VDS Loop 
Sensor 

15 NB 30.93 Existing 
I-15 NB HOV off south of 
SR-78 

VDS Loop 
Sensor 

15 NB 30.72 Existing Valley Parkway to I-15 NB 
RM Loop 

Sensor 
No impact anticipated to 
existing RM station 

15 NB 30.72 Existing 
I-15 NB HOV at Valley 
Parkway 

VDS Loop 
Sensor 

No impact anticipated to 
existing VDS station 

       

       
RM=Ramp Meter; VDS = Vehicle Detection Station  
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Table 12 
SR-78 Existing and Proposed TMS Elements 

R
ou

te
 

D
ir
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ti

on
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p

p
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x 
P
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tm
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e 

 Location Description Type Comment 

78 WB 12.81 Existing Twin Oaks Valley SB to SR-78 WB 
RM Loop 

Sensor No impact anticipated to 
existing RM station 

78 WB 12.88 Existing Twin Oaks Valley NB to SR-78 WB 
RM Loop 

Sensor 

78 EB 13.02 Existing Twin Oaks Valley to SR-78 EB 
RM Loop 

Sensor 
No impact anticipated to 
existing RM station 

78 WB 13.06 Proposed SR-78 WB east of Twin Oaks Valley 
VDS Loop 

Sensor 
New VDS station 

78 EB 13.61 Proposed SR-78 EB east of Twin Oaks Valley 
VDS Loop 

Sensor 

78 EB 14.05 Proposed Barham/Woodland to SR-78 EB 
RM Loop 

Sensor 
New RM station 

78 WB 14.14 Existing Barham/Woodland to SR-78 WB 
RM Loop 

Sensor 
Modify existing RM 
station. Provide temporary 
detection. 

78 WB 14.82 Existing SR-78 WB west of Nordahl 
VDS Loop 

Sensor 
Keep RM station 
operational until relocated. 
Convert RM to VDS 
station. 

78 EB 14.86 Existing Barham/Woodland to SR-78 EB 
RM Loop 

Sensor 

78 WB 15.37 Existing Nordahl to SR-78 WB 
RM Loop 

Sensor 
Modify existing RM 
station. Provide temporary 
detection. 

78 EB 15.60 Existing Nordahl to SR-78 EB 
RM Loop 

Sensor 
Modify existing RM 
station. Provide temporary 
detection. 

78 WB 15.92 Existing SR-78 WB east of Nordahl 
VDS Loop 

Sensor Modify existing VDS 
station 

78 EB 15.92 Existing SR-78 EB east of  Nordahl 
VDS Loop 

Sensor 

78 WB 16.27 Existing SR-78 WB west of I-15 
VDS Loop 

Sensor 
Convert to RM station. 
Not enough storage on the 
connector ramps. 

78 EB 16.27 Existing SR-78 EB west of I-15 
VDS Loop 

Sensor 

78 EB 16.27 Existing I-15 Connector from SR-78 EB 
VDS Loop 

Sensor 

78 WB 16.27 Proposed SR-78 WB Connector from I-15 NB 
VDS Loop 

Sensor 
New VDS station.  

78 WB 16.27 Proposed 
SR-78 WB Connector from I-15 
SB 

VDS Loop 
Sensor 

New VDS Station 
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Table 12  (Continued) 
SR-78 Existing and Proposed TMS Elements 

R
ou

te
 

D
ir

ec
ti

on
 

A
p

p
ro

x 
P

os
tm

il
e 

 Location Description Type Comment 

78 EB 12.90 Existing Twin Oaks Valley EB exit ramp 
Field 

Master 
Modify existing traffic 
signal 

78 EB 12.90 Existing Twin Oaks Valley EB exit ramp 
Video 

Detection 
Modify existing traffic 
signal 

78 WB 12.92 Existing Twin Oaks Valley WB exit ramp 
Video 

Detection 
Modify existing traffic 
signal 

78 WB 14.20 Proposed Woodland Pkwy WB exit ramp 
Video 

Detection 
Proposed traffic signal 

78 EB 13.98 Existing Barham Dr EB exit ramp 
Field 

Master 
Modify existing traffic 
signal 

78 EB 13.98 Existing Barham Dr EB exit ramp 
Video 

Detection 
Modify existing traffic 
signal 

78 WB 15.49 Existing Nordahl WB exit ramp 
Field 

Master 
No impact anticipated 

78 WB 15.49 Existing Nordahl WB exit ramp 
Video 

Detection 
No impact anticipated 

78 EB 15.49 Existing Nordahl EB exit ramp 
Video 

Detection 
No impact anticipated 

78 -- 
12.6-
16.7 

Proposed Within SR-78 project limits Fiber Optic  

RM=Ramp Meter; VDS = Vehicle Detection Station  

 
This project will also require sign bridges to install both FasTrak transponder antennas and 
changeable message signs (CMS).  There are three proposed locations, which are along 
northbound I-15 near Valley Parkway UC, along southbound I-15 just north of the Hale Drive 
DAR, and along eastbound SR78 at the Twin Oaks Valley Road OC.  At the Valley Parkway 
location, there is a possibility that the required transponder antennas and CMS could be 
combined with an existing I-15 HOV sign system but readability could be impacted.  The 
project’s estimate includes the cost for the sign bridges.   
 
Existing signals at ramp intersections and existing ramp meters will be relocated as needed to 
accommodate the proposed SR-78 widening and ramp realignments, and new signals will be 
installed at both of the Woodland Parkway ramp intersections.  Lighting along the SR-78 
roadway in both directions has also been proposed. 
 
The equipment at these locations, along with the items in Tables 11 and 12, have been 
incorporated within the Traffic Electrical section of the 11-page Engineer’s Estimate (Exhibit 7). 
 
 



11-SD-15, 78 
PM R30.6/R32.0 (15) 

PM 12.6/R16.7 (78) 
11-2T240K 

1112000131 
 

Page | 28  
 

5. DEFICIENCIES 
 

During peak hours, vehicles traveling in both directions of I-15 and eastbound on SR-78 as well 
as managed lane traffic on I-15 Express Lanes experience congestion between Citracado 
Parkway and the I-15/SR-78 Separation due to a lack of connectivity for managed lane traffic 
using the express lanes. 
 
The two northbound I-15 Express Lanes currently end at the Hale Avenue Direct Access Ramp 
(DAR) and the Sante Fe Avenue Overhead (OH), respectively.  Traveling in a northerly 
direction, the two existing express lanes diverge 1,500 feet south of the Hale Avenue DAR, with 
one lane descending towards Hale Avenue while the other lane continues north until it is 
transitioned to a general purpose lane.  Managed lane traffic, including HOVs and transit 
vehicles, that are traveling north on the express lanes and wanting to continue to SR-78 must exit 
the facility at the Citracado Parkway Intermediate Access Point (IAP), weave through four lanes 
of traffic on the I-15 general purpose lanes, within a 2.5-mile distance, before reaching the 
existing northbound I-15 to SR-78 connector, which operates at full capacity during peak hour 
periods.  This weaving maneuver to exit the I-15 Express Lanes to reach the SR-78 connector 
increases the total volume of traffic on the I-15 general purpose lanes as well as on the 
northbound I-15 to SR-78 connector. 
 
In the southbound direction, the I-15 Express Lanes begin south of the Santa Fe Avenue OH, 
with a single lane that carries managed lane traffic traveling southbound on I-15 from locations 
north of the I-15/SR-78 Separation.  A second express lane starts at the Hale Avenue DAR, 
ascends to the level of the I-15 roadway and then starts to run parallel to the first express lane 
approximately 1,500 feet south of the DAR.  Along eastbound SR-78, HOV and transit vehicles 
must use the existing two-lane southbound I-15 connector, which operates at full capacity during 
peak hours, and then immediately weave through four lanes of traffic on the I-15 general purpose 
lanes to the access point for the express lane just south of the I-15/SR-78 Separation.  This 
maneuver must occur within 0.7 miles before this access point ends. If eastbound SR-78 
managed lane traffic is unable to complete the weaving maneuver to enter this access point, the 
next opportunity to enter the I-15 Express Lanes is at the existing Citracado Parkway IAP, which 
is located approximately 2.8-miles downstream of the Hale Avenue DAR.  This maneuver also 
competes with southbound I-15 traffic that must weave within the entering connector traffic to 
reach the Valley Parkway off-ramp. 
 
Segments of SR-78 experience high levels of congestion during the peak hour periods due to 
insufficient capacity on the general purpose lanes and no HOV or FasTrak connectivity. In the 
westbound SR-78 direction, the segment between Twin Oaks Valley Road and Nordahl Road 
currently operates at full capacity during the peak hour periods. Three existing bottlenecks occur 
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within this segment: one at the Woodland Parkway off-ramp where vehicles back up onto the 
main lanes, one at Nordahl Road on-ramp where an existing auxiliary lane ends before the on-
ramp, and between the Nordahl Road off-ramp and the I-15 connectors.   
 
Along the eastbound direction, between Twin Oaks Valley Road and the Barham 
Drive/Woodland Parkway interchange, traffic volumes will be at capacity by year 2020. A 
bottleneck is created at the Twin Oaks Valley road on-ramp where entering traffic must merge 
into SR-78 main lanes before the auxiliary lane ends, and another bottleneck occurs between the 
Barham Drive on-ramp and the Nordahl Road off-ramp due to a short weaving distance.  In 
addition, due to its short storage length and single lane ramp entrance, this same on-ramp, which 
has one HOV lane and one general purpose lane, creates a queue onto Barham Drive during peak 
hours. 
 
According to a trip analysis for YR 2040, out of approximately the 16,392 vehicles on 
northbound I-15 that are projected to utilize the proposed managed lane connector, 
approximately 49% of this traffic is destined for the off-ramps at one of the five interchanges 
from Nordahl Road to Las Posas Road. This segment represents only 5 miles out of the 16.5 
miles of the SR-78 roadway between Interstate 5 (I-5) and I-15. The remainder of this traffic 
would continue to destinations west of Las Posas Road and towards I-5. Approximately 5,067 
vehicles will exit SR-78 at one of three off-ramps: Nordahl Road, Barham Drive/Woodland 
Parkway, or Twin Oaks Valley Road. 
 
Since there are limited arterial networks along SR-78, local access in and around the Woodland 
Parkway/Barham Drive interchange is constricted due to the existing two-lane Woodland 
Parkway undercrossing structure.  Local traffic heading to areas north or south of SR-78 must 
utilize the existing two lane Woodland Parkway roadway or travel one to two miles east or west 
to utilize the bridge structures at Twin Oaks Valley Road or Nordahl Road. 
 
 

6. CORRIDOR AND SYSTEM COORDINATION 
 
The Caltrans Planning Division publishes a Transportation Concept Summary (TCS), which 
provides critical system planning to internal and external partners, for routes in San Diego and 
Imperial Counties.  Each of the TCS for I-15 and SR-78 recommend the improvements proposed 
by this PSR/PDS and are justified in the TCS based on the corridor traffic analysis. This analysis 
shows that the proposed improvements would reduce delay and improve travel time.  
 
This project is listed in SANDAG's 2050 RTP, the I-15 Corridor System Management Plan 
(CSMP) of 2009, and is listed in the TransNet Ordinance.  This project will interconnect the I-15 
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Express Lanes with the future managed lanes proposed on both SR 78 and I-5, providing HOV 
connectivity between the two interstate systems.  The proposed I-15/SR-78 managed lane 
connector is a critical element within San Diego’s HOV system. 
 
This project is listed as the top priority among HOV Connector projects in the San Diego 
Association of Governments (SANDAG) 2050 Regional Transportation Plan (2050 RTP), with 
an estimated cost of $105 million, and is currently scheduled for construction by the year 2020.   
 
The TransNet Extension Ordinance and Expenditure Plan listed the proposed managed lane 
connector under Interstate 15 improvements and provided a capital cost estimate of $200 million, 
which included $3 million for mitigation costs. 
 

Transit Considerations 
 
The NCTD BREEZE bus system currently has two routes that service this portion of the SR-78 
corridor. Route 305 is a bus route that connects the Vista Transit Center with the Escondido 
Transit Center. It roughly parallels SR-78 along Santa Fe Avenue and Mission Road and also 
serves Palomar College and the San Marcos Civic Center.  
 
Route 353 is a bus route that connects the Nordahl Marketplace, just north of SR-78, with the 
Escondido Transit Center. This short route follows Nordahl Road to serve Palomar Medical 
Center and the Home Depot Shopping Center. This route continues on West Valley Parkway 
before terminating at the Escondido Transit Center.  
 
Two Bus Rapid Transit (BRT) routes run along I-15 within the project limits. Rapid 235 is an all 
day, every day, limited-stop service, with 15 minute frequency, that runs between the Escondido 
Transit Center, located east of the Valley Parkway interchange, to Downtown San Diego using I-
15 Express Lanes and the Direct Access Ramps (DARs).  This BRT service has intermediate 
stops at Del Lago, Rancho Bernado, Sabre Springs/Penasquitos and Mira Mesa transit centers.  
Also running along I-15, Rapid Express 280 is a weekday, peak hour only service that makes 
frequent trips south in the morning and north in the late afternoons and evenings. The service 
stops at the Escondido Transit Center, Del Lago Transit Center, and Downtown San Diego.  
 
BRT Route 430, which would operate between Oceanside and Escondido during peak hours, is 
proposed under SANDAG’s 2050 RTP Unconstrained Revenue scenario.  The estimated cost 
under this revenue scenario is listed as $234 million. The improvements that would be 
constructed with this project would not preclude BRT Route 430.  The proposed managed lane 
connector, once built, would provide the connectivity between the BRT on the I-15 Express 
Lanes and the proposed BRT Route 430. 
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Both routes run at approximately 30 minute intervals and interconnect with the SPRINTER. The 
SPRINTER, which is a heavy rail passenger line, runs somewhat parallel to SR-78, between I-5 
and I-15.  The 2050 RTP proposes to double track the existing rail line and to provide express 
service every 10 minutes by the year 2030. 

 
Bicycle Facilities 
 
The needs of non-motorized transportation are an essential part of all highway projects (HDM 
Topic 1001). 
 

 Bicycles and pedestrians must be accommodated on state transportation projects. 

 Bicycles and pedestrians are important and legitimate transportation modes on the state 
transportation system. 

 Bicycles and pedestrians are allowed generally anywhere on the state transportation 
system except freeways.   

 
Caltrans and local agencies work in cooperation to construct Class I (bike path) and Class II 
(bike lane) facilities to better serve the bicycling public.   
 
Within the project area and accessed from a network of local Class III bike routes, the Inland 
Rail Trail, which is a Class I bikeway, generally follows the SPRINTER rail alignment. The 
Inland Rail Trail is part of a proposed 21-mile Class I facility that is located within the cities of 
Oceanside, Vista, San Marcos, and Escondido, as well as within a portion of the unincorporated 
County of San Diego. A typical cross section of this trail consists of two 5-foot-wide paved 
bicycle lanes and two 2-foot wide unpaved shoulders, for a total width of 14 feet. 
 
The eastern most portion of the bikeway has been constructed by the cities of Escondido and San 
Marcos and extends from the Escondido SPRINTER Rail Station in the City of Escondido to the 
intersection of West Mission Road and North Pacific Street in the City of San Marcos. The 
Inland Rail Trail is located north of SR-78 between Las Posas Road and Mission Road, crosses 
under SR-78 at the Mission Road Overhead structure, continues nearly parallel along the south 
side of SR-78, and crosses under I-15 at Washington Avenue.  Table 13 lists the bicycle facility 
types within the project limits. 
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Table 13 

Bicycle Facilities and Types 
Interchange/Over/Undercrossing Bicycle Facility Type Sidewalks 

Twin Oaks Valley Rd Class II Yes/ Both Sides of the Street 
Barham Dr Class II Yes/ South Side of the Street 
Rancheros Dr Class II Yes/ North Side of the Street 
Woodland Parkway Class II Yes/ Both Sides of the Street 
Mission Rd/Inland Rail Trail Class II/Class I Yes/ Both Sides of the Street 
Nordahl Rd Class II Yes/ Both Sides of the Street 

 
 
The Inland Rail Trail is considered a priority project by SANDAG and an important element of 
the San Diego Regional Bicycle Plan and is expected to be completed by 2019. Completion of 
this trail and other similar Class I facilities will help establish an interconnected regional bike 
network throughout the region.  

 
Every effort will be made during design and construction of this project to preserve the 
accessibility of bicycles and pedestrians on sidewalks and bicycle facilities within the project 
area.  Enhancements and improvements relevant to bicycling and pedestrian modes will be 
handled during a later phase of project development.  
 
 

7. ALTERNATIVES 
 

The two build alternatives studied for this project are each based on the Managed Lane system 
management practice.   
 
According to the 2012 California Manual of Uniform Traffic Control Devices, the definition of a 
managed lane is “…a highway lane or set of lanes, or highway facility, for which variable 
operational strategies such as direction of travel, pricing, and/or vehicle type or occupancy 
requirements are implemented and managed in real-time in response to changing conditions. 
Managed lanes are typically buffer- or barrier-separated lanes parallel to the general purpose 
lanes of a highway in which access is restricted to designated locations.”   
 
The managed lane facility incorporates a high degree of operational flexibility so that over time 
operations can be actively managed to respond to growth and changing needs.  The operation and 
demand on the facility is managed using a combination of tools and techniques in order to 
continuously achieve an optimal condition, such as free flow speeds.  
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In California, the concept of a managed lane was first put into practice in 1962.  Managed lanes, 
as defined in the 2011 Traffic Operations Policy Directive (TOPD) 11-02, are lanes that are 
proactively managed in response to changing conditions and are increasingly used nationwide to 
deal with congestion and limited resources.  The strategic goals of a managed lane project are: 
 

 Decrease congestion duration and reduce congested locations 

 Increase person-throughput on a corridor by increasing vehicle occupancy, whether 
through carpooling, vanpooling, or transit 

 Provide time savings that will provide incentives for HOV and FasTrak users to utilize 
the facility. 

 Decrease per-person air quality impacts 

 Increase predictability of travel by reducing variations in delay 

 For Express Lanes, generate revenue for corridor transportation improvements that 
include transit and closing gaps in the managed lane network. 

 
The term “managed lane,” in this document, refers to two lane management strategies listed in 
TOPD 11-02:  high occupancy vehicles (HOV) and express lanes, which refers to either high 
occupancy/toll (HOT) lanes or express toll lanes.  
  
The two lane management strategies studied as build alternatives for this proposed I-15/SR-78 
connector project are HOV lanes and HOT lanes, which will, from this point on, be referred to as 
“Express Lanes” in this report to avoid potential confusion between the HOV and HOT 
acronyms.  A No Build alternative was also considered as a part of this project. A summary of 
the three alternatives is shown in Table 14. 
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Table 14 
Alternative Comparison Summary 

 Alternative 1 
HOV Only 

Alternative 2 
Express Lanes 

No 
Build 

Pros: 
Provides HOV Only connectivity between the existing 
I-15 Express Lanes facility and the proposed future 
managed lanes facilities on I-5 and SR-78 

   

Encourages ridesharing    
Increases person-throughput on a facility    
Lessen demand on the general purpose lanes    
Mass transit use is promoted    
HOVs are not required to pay a fee to use the facility    
FasTrak users can access the system by electing to pay 
a fee. 

   

Available unused capacity is utilized by FasTrak users    
Ability to utilize other lane management strategies by 
using pricing equipment installed during construction. 

   

Generates revenue through a pricing scheme.    
    
Cons: 
Excess available capacity is underutilized.    
FasTrak vehicles traveling NB on I-15 Express Lanes 
must exit the facility to travel to WB SR-78 

   

As traffic demand changes, future use of other 
managed lane strategies, such as Express Lanes or 
Express Tolling, would require installation of 
equipment and signage. 

   

 
For the two build alternatives, the proposed roadway and structure geometry is identical, which 
establishes this project’s preliminary footprint for future engineering and environmental studies 
that will occur in the next project phase. The geometrics of the proposed project footprint will be 
discussed in detail later in this section.   
 

Alternative Summaries 
 
 
Alternative 1:  High Occupancy Vehicle (HOV) Lanes 
 
For Alternative 1, vehicle occupancy is the lane management strategy utilized to provide 
connectivity for managed lane traffic between the I-15 Express Lanes to the future proposed 
managed lanes facility along SR-78 between Interstate 5 (I-5) and I-15.  Sometimes referred to as 
a carpool lane, HOV lanes are a special lane reserved for the use of carpools, vanpools and 
buses, which allow these higher occupancy vehicles to bypass lower occupancy traffic in the 
adjacent, unrestricted “general purpose” lanes. 
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HOV traffic, with a minimum occupancy of two or more people, would be allowed to utilize the 
proposed I-15/SR-78 managed lane connector structure to travel between the I-15 Express lanes 
and the future SR-78 managed lanes, without having to exit the managed lanes and access the 
existing connectors, which are operating near congestion levels during peak hours.  Mass transit, 
motorcycles and other vehicles approved by California state law are also granted access to the 
proposed connector. 
 
All other vehicles must use the general purpose lanes and existing connectors of the I-15/SR-78 
Separation.  Vehicles not meeting the occupancy requirements that are traveling northbound on 
the I-15 Express Lanes would need to exit these lanes at the Citracado Parkway IAP to rejoin the 
general purpose traffic using the existing NB I-15 to WB SR-78 connector.  HOV traffic from 
eastbound SR-78 wanting to use the I-15 Express Lanes must weave through the general purpose 
lanes to enter at the Citracado Parkway IAP. 
 
This alternative would require a new two lane connector structure, one lane for each freeway to 
freeway movement, to be constructed between I-15 and SR-78.  The proposed structure would be 
built just north of the Hale Direct Access Ramp and would connect to SR-78 just east of the SR-
78/Nordahl Road interchange and west of the I-15/SR-78 Separation.  HOV lanes would also be 
constructed along SR-78 from just east of the Twin Oaks Valley Road interchange to the start of 
the proposed connector. Additional signage and striping would be required along both I-15 and 
SR-78. 

Alternative 2:  Express Lanes 
 
For Alternative 2, vehicle occupancy and value (congestion) pricing are the lane management 
strategies utilized to provide connectivity for managed lane traffic between the I-15 Express 
Lanes to the future proposed managed lanes along SR-78 between I-5 and I-15.  Value pricing is 
a management tool where the cost to use a managed lane facility is varied during certain time 
periods in order to managed the demand on the facility.  Examples of value pricing include peak-
period surcharges or off-peak discounts. 
 
In addition to HOV traffic, this express lanes alternative would allow vehicles with a FasTrak 
transponder to utilize the proposed I-15/SR-78 managed lane connector structure to travel 
between the I-15 Express Lanes and the future SR-78 managed lanes.  These vehicles would pay 
a fee that is adjusted based on the demand on the managed lanes to keep these lanes free-flowing 
or at a predetermined acceptable level of service (LOS).   
 
Northbound I-15 Express Lanes traffic traveling to westbound SR-78 would not have to exit the 
managed lanes facility and will have continuous path to the proposed future SR-78 managed 
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lanes facility, which is being studied as a separate project.  Eastbound SR-78 express lane traffic 
will also have a continuous route to the I-15 Express Lanes facility. Mass transit, motorcycles 
and other vehicles approved by California state law are also granted access to the proposed 
connector. 
 
By allowing vehicles equipped with FasTrak transponders to pay a fee to access the managed 
lane facility, any unused available capacity within the system would be fully utilized.  When 
HOV demand is low, prices are adjusted to encourage these vehicles to use the system. When 
HOV demand is high, prices are readjusted to maintain free-flow conditions and/or other 
predetermined operational goals by discouraging FasTrak vehicles from entering the facility 
during these high capacity periods. 
 
This alternative would require a new two lane connector structure, one lane for each freeway to 
freeway movement, to be constructed between I-15 and SR-78.  The proposed structure would be 
built just north of the Hale Direct Access Ramp and would connect to SR-78 just east of the SR-
78/Nordahl Road interchange and west of the I-15/SR-78 Separation.  Depending on the 
construction phasing selected during this project’s next phases, which is discussed later in this 
section, express lanes would also be constructed along SR-78 up to a distance of 1 to 3 miles. 
Additional signage and buffer striping would be required along both I-15 and SR-78.  New 
managed lane pricing equipment would be needed along the proposed express lanes connector 
and along the proposed SR-78 managed lanes. 

No Build Alternative 
 
A No Build alternative was considered for this project. This alternative would maintain the 
existing geometry, lane configurations and system management operation for both I-15 and SR-
78 freeways.  Current and future traffic deficiencies would not be addressed in this alternative 
and would not fulfill the need and purpose of this project. 
 
This alternative would not meet the goals of SANDAG’s 2050 Regional Transportation Plan 
(RTP) or of the TransNet Extension and Ordinance.  Therefore, regional connectivity between 
the current managed lanes facility along I-15 and future managed lanes facilities proposed for I-5 
and SR-78 would not be provided.   
 

Additional Managed Lane Operational Strategy Topics 

Existing 15/78 Connector Capacity  
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SANDAG anticipates that by YR 2020 a total of 18% of vehicular traffic will be HOVs and 
vehicles using FasTrak transponders that would be able to use an express lane facility.  
 
In April 2013, manual vehicular occupancy counts were collected during the PM peak period on 
the I-15 Express Lanes just north of Hale Avenue.  Analysis of the data indicated that 
approximately 60% of the vehicles using the express lanes consisted of two or more people.  The 
remaining 40% of the vehicles counted were single occupancy users with FasTrak transponders.   
 
For the purpose of this preliminary analysis, the 18%, provided by SANDAG, was used as the 
total amount of PM peak hour traffic that would use the new connector.   From this amount, the 
forecasted distribution of the new connector traffic between HOVs and those with FasTrak 
Transponders was estimated by using the percentages found from the manual field counts, which 
was set at 60% for HOVs and 40% for FasTrak users.  It was assumed for this analysis that all 
calculated future managed lanes volumes originating on the I-15 Express Lanes would continue 
onto westbound SR-78 since PeMS data was not available to determine the percentage of traffic 
entering or exiting the express lane facility at the Citracado Parkway IAP. 
 
Since the existing connectors had v/c ratios of 0.90 or greater in the existing and No Build PM 
peak hours, as shown in Tables 7 and 8, this peak period was used to approximate the future 
demand for both the northbound I-15 to westbound SR-78 (NB15/WB78) and the eastbound SR-
78 to southbound I-15 (EB78/SB15) connectors. 
 
Northbound I-15 to Westbound SR-78  
 

At the I-15/SR-78 Separation, the existing northbound I-15 connector to SR-78 is two lanes wide 
at its connection with I-15.  Eastbound SR-78 traffic uses a single lane connector that branches 
off from the main SR-78 connector, and the westbound SR-78 traffic remains on the two-lane 
connector structure, which curves left over I-15.  Vehicles on the I-15 Express Lanes that want to 
transition to SR-78 must exit the facility at the Citracado Parkway intermediate access point and 
weave their way through the general purpose lanes to reach the auxiliary lanes leading into the 
existing I-15/SR-78 connector. 
 
In YR 2013, the existing connector has a demand of 3660 vehicles/hour (vph) during the PM 
peak period.  Using a single lane capacity of 2,000 vph per lane, the two lane connector would 
have a total capacity of 4,000 vph. The existing connector has a volume-to-capacity (v/c) ratio of 
0.92, which indicates it is operating below capacity during the PM peak period.    
 
Using the YR 2020 PM peak period volumes from Exhibit 5, Table 15 compares the capacity for 
the existing NB15/WB78 connector for each of the alternatives: Alternative 1-HOV only, 
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Alternative 2- Express Lanes, and No Build.  A linear growth rate of 1% per year was used to 
estimate the future year that the existing NB15/WB78 connector would reach its full capacity of 
4,000 vph.  The estimated total number of managed lane users in YR 2020 is approximately 750 
vehicles 
 
Using Alternative 1-HOV Only, approximately 450 HOVs, whose trips originated on the I-15 
Express Lanes, could utilize the proposed connector instead of exiting the express lane facility at 
the Citracado Parkway IAP to access SR-78.  This would decrease the volume of vehicles using 
the existing NB15/WB78 connector from 3,960 vph to 3,510 vph and would allow the service 
life of the connector to be extended for an additional 15 years beyond the build YR 2020. The 
v/c ratio for this alternative would be 0.88, which means the connector would be operate under 
capacity in YR 2020. 
 
Using Alternative 2-Express Lanes, the proposed connector would remove approximately 750 
vehicles, representing 450 HOVs and 300 solo drivers using FasTrak, from the demand on the 
existing general purpose connector.  The existing NB15/WB78 connector would have a 
reduction in volume from 3,960 vph to 3,210 vph, which would extend the service life of the 
connector for an additional 23 years to year 2043.  With a v/c ratio 0.80, the connector would 
operate at a slightly lower capacity level than Alternative 2 in YR 2020.  
 
In the No Build condition for YR 2020, the two existing connector lanes for the NB15/WB78 
movement will be unable to handle the demand of 3,960 vph that is forecasted for YR 2020.  
Using a linear growth rate of 1%, the existing connector would operate at full capacity in the 
year 2023.  For the No Build condition, the v/c ratio would be 0.99 in YR 2020, which indicates 
that the existing connector would operate at full capacity during the PM peak hour. 
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Table 15 
Future Capacity Comparison  

Existing NB I-15 to WB SR-78 Connector 
YR 2020 PM Peak Hour 

Managed Lane 
Connector Type 

YR 2020 Volumes (vph) 
Year Existing 
NB15/WB78 
Connector 

Reaches Capacity 

Total 
NB15/WB78 

Traffic  
HOV FasTrak 

Total Using 
Existing 

NB15/WB78 
Connector(1) 

HOV Only (Alt 1) 3,960 450 - 3,510 Yr 2035 
      
Express Lanes (Alt 2) 3,960 450 300 3,210 Yr 2043 
      
No Build  (Alt 3) 3,960 - - 3,960 Yr 2023 
(1) Based on 18% of total connector traffic as anticipated by SANDAG 

 
 
 
Eastbound SR-78 to Southbound I-15 

 

At the I-15/SR-78 Separation, the existing eastbound SR-78 to southbound I-15 connector is a 
two-lane at-grade facility until it ascends to travel over the existing Mission Avenue 
Undercrossing to join the I-15 general purpose lanes.  HOV traffic that wants to use the I-15 
Express Lanes must weave through the general purpose lanes to enter the express lane facility at 
Citracado Parkway access point. 
 
In the Existing YR 2013, the existing EB78/SB15 connector has a demand of 3860 vph during 
the PM peak period.  Using a capacity of 4,000 vph, this existing connector has a volume-to-
capacity (v/c) ratio of 0.97, which indicates it is currently nearing its capacity during the PM 
peak period.    
 
Table 16 compares the capacity of the existing EB78/SB15 connector for Alternative 1-HOV 
only, Alternative 2-Express Lanes, and No Build alternative in the PM peak period using future 
YR 2020 volumes.  A linear growth rate of 1% per year was used to estimate the future year that 
the existing EB78/SB15 connector would reach its capacity of 4,000 vph. The estimated total 
number of managed lane users in YR 2020 is approximately 785 vehicles 
 
Using Alternative 1-HOV Only, the proposed connector would remove 470 vehicles from the 
existing general purpose connector. This would decrease the volume of vehicles using the 
existing EB78/SB15 connector from 4,180 vph to 3,710 vph, which would extend the service life 
of the connector an additional 9 years to YR 2029.  The v/c ratio for this alternative would be 
0.92, which indicates that the connector would operate near capacity levels in the PM peak 
period in YR 2020. 
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Using Alternative 2-Express Lanes, the proposed connector would remove approximately 785 
vehicles, representing 470 HOVs and 315 solo drivers using FasTrak, from the demand on the 
existing general purpose connector. The existing EB78/SB15 connector would have a reduction 
in volume from 4,180 vph to 3,395 vph, which would extend the service life of the connector for 
an additional 18 years to YR 2038.  For YR 2020, the v/c ratio would be 0.85, indicating that the 
connector would have sufficient capacity in the PM peak period. 
 
In the No Build condition for YR 2020, the two existing connector lanes for the EB78/SB15 
movement will be unable to handle the demand of 4,180 vph that is forecasted for YR 2020.  
Using a linear growth rate of 1% to approximate the number of years before YR 2020 that the 
existing connector would reach capacity, it was approximated that full capacity would be reached 
around 2015.  The v/c ratio in YR 2020 for the No Build scenario would be 1.05, which means 
that the connector would operate at full capacity. 
 

Table 16 
Future Capacity Comparison  

Existing EB SR-78 to SB I-15 Connector 
YR 2020 PM Peak Hour 

Managed Lane 
Connector Type 

YR 2020 Volumes (vph) 
Year Existing 

EB78/SB15 
Connector 

Reaches Capacity 

Total 
EB78/SB15 

Traffic  
HOV FasTrak 

Total Using 
Existing 

EB78/SB15 
Connector(1) 

HOV Only (Alt 1) 4,180 470 - 3,710 Yr 2029 
      
Express Lanes (Alt 2) 4,180 470 315 3,395 Yr 2038 
      
No Build  (Alt 3) 4,180 - - 4,180 Yr 2015 

(1) Based on 18% of total connector traffic as anticipated by SANDAG 
 
              
 
Intermediate Access Points (IAP) 
 
Intermediate Access Points (IAPs) are ingress/egress locations which feed or remove vehicles 
from a managed lane facility.   
 
An October 21, 2013 Technical Memorandum entitled, “San Diego Regional HOV/Managed 
Lanes Systems Planning and Implementation Guide: Recommendation for the I-15/SR-78 
Connector” (Exhibit 16), addressed the placement of IAPs along the SR 78 corridor.  Within this 
memorandum, the preliminary design of this project’s IAPs was determined by using the 
guidelines established in the Traffic Operations Policy Directive (TOPD) 11-02. The main 
considerations for locating access openings is existing interchange spacing, existing and 
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expected locations of mainline operational bottlenecks, and geometric constraints that produce 
recurrent congestion and queuing along the general purpose lanes.  
 
According to TOPD 11-02, “access openings should be located and designed such that they will 
perform at a Level of Service (LOS) ‘C’ or ‘D’, as per HDM Index 504.7. They should not 
produce adverse impacts to managed lane and general purpose lane performance nor should they 
be placed where recurrent general purpose congestion is expected.” 
 
TOPD 11-02 also provides key criteria for locating openings for buffer-separated managed lanes, 
as described in the Technical Memorandum and restated below.  
 

 The start of an IAP (start dashed striping) should be located at a sufficient distance from 
the immediate upstream on-ramp. 

 The recommended distance is equal to 800 feet times the number of lane changes that a 
driver from the upstream on-ramp needs to make to get into the HOV lane by the end of 
the IAP. 

 A similar criterion applies to the end of an IAP, where the end of the dashed striping 
should be located at a sufficient distance from the closest downstream off-ramp (800 feet 
per lane change, not counting the lane change out of the IAP). 

 The standard length of an IAP is 2000 feet (dashed striping).  
 
Along SR-78, four IAP locations have been identified for this project as shown in Table 17.  The 
IAPs have been strategically located to receive and discharge vehicles from all the interchanges 
west of the I-15/SR 78 Separation with the exception of Nordahl Road.  Traffic to and from the 
Nordahl Road interchange will not be served by the proposed managed lane connector due to its 
close proximity to the I-15/SR 78 Separation.   
 

Table 17 
IAPs Locations Along SR-78  

Direction From Station To Station 
IAP 

Length 
WB SR 78 Nordahl Off 859+00 Nordahl On 839+00 2,000 ft 

WB SR 78 Twin Oaks Off 730+00 Twin Oaks On Loop 710+00 2,000 ft 

EB SR 78 Twin Oaks Off 705+00 Twin Oaks On 725+00 2,000 ft 

EB SR 78 Nordahl Off 839+00 Nordahl On 859+00 2,000 ft 

 
 
Along I-15 and within the project limits, an existing IAP is located at the Citracado Parkway 
interchange.  This IAP is currently proposed to be left in place.  Since this IAP is the first access 
point on the existing southbound I-15 Express Lanes, vehicles traveling from eastbound SR-78 to 
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southbound I-15 that are destined for Valley Parkway, 9th Avenue, and Citracado Parkway off-
ramps would not be able to use the proposed managed lane connector.  A second IAP location 
was proposed and studied within the October 21, 2013 Technical Memorandum, but it was not 
recommended due to insufficient distance between the IAP and Valley Parkway off-ramp. 
 
Pricing 
 
SANDAG is the regional authority for setting the pricing for managed lane projects in San Diego 
County.  In 1993, Assembly Bill 713 added language to the California Streets and Highways 
Code allowing SANDAG to implement the I-15 Express Lanes, originally introduced as a 
demonstration project for value pricing and transit development.  This bill authorized SANDAG 
to establish the fee to allow single occupancy vehicles to use high occupancy vehicle lanes 
during peak hours.  In 2001, Senate Bill 313 amended the demonstration project to allow the I-15 
Express Lanes to remain in place as a permanent facility and continued SANDAG’s authority to 
set pricing for these lanes, which was amended in the California Streets and Highways Code 
149.1.    In addition, Code 149.1 authorizes SANDAG to conduct and operate additional value 
pricing demonstration projects, on a maximum of two corridors, and to set the fee for use of that 
facility by single occupancy vehicles.  
 
SANDAG would be the lead agency to set pricing if SR-78 becomes the second of these two 
corridors to propose an Express Lanes facility.  If this current legislation has been fulfilled, a 
new bill would have to be submitted to grant SANDAG the authority to add the SR-78 corridor, 
including this proposed connector project, as another value pricing project within the California 
Street and Highways Code.  
 
Pricing Rate 
 
Pricing for the express lane connector and express lanes proposed in Alternative 2 would be an 
additional cost to vehicles already traveling on the I-15 Express Lanes.  According to the San 
Diego Regional HOV/Managed Lanes Systems Planning and Implementation Guide, dated 
October 21, 2013, the I-15 Express Lanes pricing scheme work as a linear system where charges 
to FasTrak drivers are based on the length of the segment traveled and vary by time of day.  
 
Using the same linear technique to determine the pricing scheme for the proposed segment of 
SR-78 managed lanes would not be the best solution. Since at the highest cost of 40 cents per 
mile that is currently used on I-15, the effective cost to use the proposed I-15/SR-78 managed 
lane connector would only be 40 cents. The cost to use the planned managed lanes from east of 
the Twin Oaks Valley Road interchange to the start of the proposed connector would be 
approximately 0.90 to 0.95 cents in the westbound and eastbound directions, respectively. 
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Setting the cost at 40 cent per mile rate would encourage more FasTrak users to use the 
connector’s available capacity, which would make sure that the facility is fully utilized, but it 
would eventually cause the connector to operate at over-capacity conditions, which would then 
create congestion and queues onto the I-15 Express Lanes and SR-78.  A low price rate would 
also encourage drivers who are not typically I-15 Express Lane users to weave through the I-15 
general purpose lanes to use the connector whenever the general purpose connectors to SR-78 
are congested.   
 
To discourage this behavior and to prevent operation of the proposed connector at over capacity 
levels, a higher rate per mile on SR-78 could be used for the connector. The issue with using a 
higher rate only for the connector is that it could result in higher total cost when the managed 
lanes on SR-78 are extended west towards Interstate 5.  
 
Opening Day 
 
A standard flat pricing rate approach could be applied on opening day and continued until the 
time the connectors' capacity is reached, which is currently set by SANDAG as 1,600 vph.   
 
Dynamic pricing would then be implemented to control the LOS on the managed lane 
connectors.  The connector pricing system will be separate from the I-15 Express Lane pricing. 
Consideration should be given to tying the connector's pricing system with the proposed 
HOV/MGD lanes on SR 78 from I-5 to Twin Oak Valley Road (EA 2T241K). 
 
Electronic Toll Collection System and Signage 
 
An electronic toll collection (ETC) system collects and processes toll payments as vehicles travel 
along the managed lanes without motorists needing to stop and make physical transactions that 
increase travel times.  In California, FasTrak is the ETC system used in California. 
 
An ETC has basic elements that include  
 

 In-vehicle FasTrak transponders  

 Transponder readers mounted on toll gantries over each managed lane 

 Variable Toll Message Signs (VTMSs) to display dynamic toll rates 

 Closed-circuit television (CCTV) for enforcement 

 Loop detectors or other devices to obtain real-time traffic information to calculate the 
appropriate toll rate 

 Telecommunications between the ETC and an administration office 
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 Central database with host computer system to manage accounts. 
   

Toll collection gantries would be installed at the proposed managed lane connector entrances, 
IAPs, at the access points to/from the managed lanes along SR-78, and at the access point to the 
southbound I-15 Express Lanes, just north of the Hale Avenue DAR. 
 
In addition to new VTMSs, connector price signage could be incorporated by modifying the 
existing Dynamic Message Signs along the northbound I-15 Express lanes, but this could lead to 
displaying more information than is safe for a driver to read and also could increase the 
confusion encountered by new or infrequent drivers to the corridor.  A better option may be to 
place connector pricing information on separate signs after State Route 56 in the northbound 
direction, which is approximately 12 miles south of the proposed managed lane connector.  
Signage on EB SR-78 should be signed as a standard Express Lane Entrance. 
 

Project Geometrics 
 
This project would provide future connectivity between the proposed managed lane facility along 
SR-78, which will be studied through a separate project, and the I-15 Express Lanes.  The 
construction of a new direct managed connector would alleviate traffic congestion on the 
existing connectors of the I-15/SR-78 Separation, which is currently operating at near capacity 
levels.  Managed lane vehicles would remain in their dedicated lanes to travel between the two 
freeway facilities without having to exit and merge into the general purpose lanes to access the 
existing connectors. This project, along with the City of San Marcos’s Woodland 
Parkway/Barham Road local road and bridge replacement project, will improve regional and 
local travel. 
 
As mentioned earlier in this section, the project geometrics are identical regardless of the 
alternative chosen, and these project features will define the preliminary footprint used to 
commence future engineering and environmental studies for both build alternatives. This 
footprint meets and exceeds the requirements of SANDAG’s 2050 RTP for YR 2020.   
 
Project Features 
 
The major project features of this project include the construction of a new two-lane wide direct 
connector structure between I-15 and SR-78, the widening of Mission Avenue Overhead 
(Mission OH) to the north, and the full replacement of the existing Woodland Parkway 
Undercrossing (Woodland UC).  This project also includes widening of SR-78 to the outside to 
accommodate a single managed lane along the existing median, HOV or Express Lane, in each 
direction from Twin Oaks Valley Road and to just west of I-15.  
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Advance Planning Studies - Proposed Structures 
 
This project has three structure components: new I-15/SR-78 direct connector, widening of 
Mission OH and full replacement of Woodland UC. A detailed description of each structure is as 
follows: 
 
I-15/SR-78 Managed Lane Connector (NEW)  
 
The proposed I-15/SR-78 managed lane direct connector structure, which would serve both 
directions of travel, would begin in the existing center median of I-15 at the Hale Avenue UC, 
just north of the Hale Avenue DAR, and would connect to the existing lanes of the I-15 Express 
Lanes. The structure would rise in elevation in a northerly direction before curving towards the 
west to span the Sprinter light rail facility running west to east under I-15, Mission Avenue, the 
I-15 southbound lanes, an existing mitigation site, and the eastbound SR-78 main lanes. The 
connector would touch down in the existing median area of SR-78, west of the I-15/SR-78 
Separation and nearly parallel to the westbound on-ramp from I-15.   As part of this project, 
managed lanes, one in each direction, would connect to the new connector at the SR-78 end. 
 
This proposed cross section of this structure would accommodate two 12-foot lanes, standard 10-
foot outside shoulders, and 5-foot inside shoulders.  A Type 60 concrete barrier would separate 
the opposing directions of travel, and Type 736 bridge railing would be used on the outside 
shoulders.  The nominal width of the structure is 59 feet, and its proposed length of 3,461feet. 
 
The structure would be constructed with cast in drilled hole (CIDH) piles that will be used to 
support the foundation.  Cast in Place/Prestressed (CIP/PS) concrete box girders would be used 
to support the bridge deck.  Mechanically Stabilized Earth (MSE) walls would be used for 
structure transitions to I-15 and SR-78.   
 
SANDAG’s 2050 RTP does not included future plans to widen SR-78 to add additional general 
purpose lanes or managed lanes beyond the scope proposed in this project.  The potential for 
future widening of the structure to four lanes would not be precluded. Where feasible, roadways 
features, including bridge column placement, will be designed to allow for future operational or 
geometric improvements. 
 
The current cost for this direct connector is estimated at $38.1 million. (Exhibits 7 and 8) 
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Mission Road Overhead: Bridge No. 57-0135 (Existing) 
 
This existing overhead (OH) structure was originally built in 1962 as a Reinforced Concrete 
(RC) box girder bridge. It was first widened in 1990, and then again in 2013 on its southern edge 
(eastbound direction).  It consists of four spans and uses RC open end seated abutments.   The 
existing bridge length is 354 ft, and it has a current total width of 143 ft.  
 
This project proposes widening the westbound direction of the structure by 30 feet to 
accommodate one managed lane and one general purpose lane. There are two alternatives 
proposed for this widening.  In the first alternative, CIDH concrete shafts with isolation casing 
will be used to support a CIP/PS concrete box girder.  A second alternative proposes the use of a 
precast/prestressed (PC/PS) 4 ft x 4 ft concrete box girder, which has the advantage of 
constructing a thinner box girder to support the deck.  This would increase the bridge’s vertical 
clearance over Mission Road by up to 6 inches.    
 
Since the SPRINTER light rail train travels alongside Mission Road on its western roadway edge 
and will need to remain operational, railroad flagging will be required during construction.  A 
detailed bridge review will be done in later phases of the project to determine if any additional 
work is required on the existing portions of this bridge structure. 
 
The widening of this existing structure is necessary for the construction of the proposed managed 
lanes from Twin Oaks Valley Road to the 15/78 Separation, specifically in the westbound 
direction.  If the managed lanes are only constructed to end just west of Nordahl Road 
interchange, there will not be enough width to provide adequate work areas and to maintain 
traffic during future construction. 
 
The current cost of this structure widening is estimated at $3.6 million (Exhibits 7 and 8).   
 
Woodland Parkway Undercrossing-Bridge No. 57-0389 (Replacement)  
 
This undercrossing (UC) structure was originally built in 1962 as a Reinforced Concrete (RC) 
slab with closed end cellular abutments on columns and RC pier walls on spread footings.  It was 
widened in 1990.  At that time, the median abutment was built on concrete piles.  Two existing 
lanes, one lane in each direction, carry traffic from Woodland Parkway to the north of SR-78 and 
to Barham Drive to the south of SR-78. The current span length of 43 ft is insufficient to 
accommodate future traffic volumes on SR-78 and Woodland Parkway.   
 
The existing structure is to be demolished and replaced with an undercrossing structure that is 
varies between 174 feet wide and 174 feet long.  The new structure will be built with 
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precast/prestressed (PC/PS) rectangular girders and will be able to accommodate eight general 
purpose lanes and two managed lanes on SR-78.  Woodland Parkway would be widened to four 
lanes, two lanes in each direction, with left turn lanes and a bicycle lane under the UC structure.  
The westbound ramps would also be realigned to reconnect the ramps to SR-78. 
 
During construction, the proposed demolition of the existing structure and the new bridge 
replacement is to be phased over several construction stages to maintain traffic flow on SR-78.  
The phasing is needed to avoid impacting the Sprinter’s light rail structure during construction, 
which is located just east of the Woodland Parkway UC and which crosses over SR-78 in a 
northwesterly direction. 
 
The current cost of this structure replacement is estimated at $6.3 million.  (Exhibits 7 and 8) 
 
Although the construction and structure cost is anticipated to be covered by the proposed City of 
San Marcos Barham Drive/Woodland Parkway project, the cost has been included in this 
project’s estimate in the event that City’s project encounters issues that would delay or postpone 
this bridge replacement. This structure’s replacement is an essential part of constructing the 
proposed managed lanes from the 15/78 Separation to Twin Oaks Valley Road (Exhibit 2a). 
 

Roadway Features 
 
The proposed roadway improvements that must be constructed with each of the aforementioned 
structures include roadway widening towards the outside of the SR-78 facility, realignment of 
ramps, ramp relocation, and realignment of local streets within the proposed roadway prism. 
 
These roadway improvements include the required construction activities, such as clearing and 
grubbing, new pavement, new retaining walls, concrete channel modifications, utility 
relocations, irrigation line modifications, landscaping improvements, additional right-of-way 
(including construction and noise wall easements), and electrical modifications.  Existing 
Caltrans facilities, within the project area, will be evaluated for possible rehabilitation, repair or 
replacement as part of this project.   
 
Along SR-78  
 
The SR-78 roadway improvements for this project include the addition of two managed lanes, 
one lane in each direction. These lanes will be constructed along the existing median of SR-78 
and will be constructed from the Twin Oaks Valley Road interchange to just west of the I-15/SR-
78 Separation, where each lane connects to the proposed I-15/SR-78 managed lane connector.  
Extending the lanes to Twin Oaks Valley Road would bypass those SR-78 segments with the 
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highest traffic volumes and would allow for an unimpeded traffic flow pattern as the managed 
lane transitions to/from a general purpose lane.   
 
From Twin Oaks Valley Road up to the proposed connector, these two lanes serving opposing 
directions of travel will be separated from one another by the existing concrete median barrier 
and by standard inside shoulder widths. In each single direction, the managed lane will be 
separated from the general purpose lanes by providing a buffer separation. The typical cross 
section of the managed lane would be a 10-foot inside shoulder and a 12-foot lane. A 4-foot 
striped buffer would separate this lane from the general purpose lanes. Two intermediate access 
points (IAPs) would be constructed at the Nordahl Road interchange and at the Twin Oaks 
Valley Road interchange. 
 
Four existing structures along SR-78 will remain in place, be widened, or replaced. The Twin 
Oaks Valley Road Overcrossing (OC) and Nordahl Road OC will accommodate the proposed 
roadway improvements and will remain in place.  As previously stated, the Woodland Parkway 
UC will be replaced with a longer and wider structure, and the Mission Road OH will be 
widened in the westbound direction.  
 
With one exception, all of the existing on- and off-ramps at the SR-78 interchanges of Twin 
Oaks Valley Road, Woodland Parkway/Barham Drive, and Nordahl Road will be realigned to 
reconnect with the widened roadway. The eastbound on-ramp from Barham Drive will be 
relocated from its current location, which is approximately one mile east of the Woodland 
Parkway UC, to its new location just east of the Woodland Parkway/Barham Drive eastbound 
off-ramp.  
 
In addition to the construction of the managed lanes, operational improvements are proposed for 
both directions of SR-78, which would handle the additional traffic volumes forecasted for YR 
2040.   
 
These improvements include the following: 
 

 Extending the existing westbound (WB) auxiliary lane from Nordahl Road on-ramp to 
the Twin Oaks Valley off-ramp; 

 An eastbound auxiliary lane between the Twin Oaks Valley Road on-ramp and the 
Woodland Parkway/Barham Drive off-ramp; 

 An eastbound auxiliary lane between the Nordahl Road on-ramp and the existing I-15 
southbound connector; 

 A westbound acceleration lane at the Nordahl Road on-ramp to the I-15 southbound 
connector; and 
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 An eastbound acceleration lane from the Mission Road to the Nordahl Road off-ramp. 
 
To provide for the additional width needed to construct the proposed direct connector, two 
managed lanes along the median, and the operational improvements, the SR-78 roadway will be 
widened to the outside by approximately 25-40 feet in each direction.  Retaining walls will be 
needed along several segments of SR-78 to minimize impacts to local properties and local 
streets. Fixed objects within the clear recovery zone will be relocated, redesigned, or shielded, 
where feasible, per the Highway Design Manual standard and with concurrence from the 
Headquarters Project Delivery Coordinator and District Traffic Operations.   
 
When the Woodland Parkway/Barham Drive UC is replaced, a portion of Barham Drive would 
be realigned to accommodate the relocated eastbound Barham Dr on-ramp and to improve local 
traffic circulation. Portions of Rancheros Drive and Carmel Street will be realigned to 
accommodate the roadway improvements on SR-78. 
 
Along I-15  
 
The segment of I-15 Express Lanes, within this project’s limits, was constructed in 2011. Its 
design incorporated additional widths in the median to facilitate the construction of the proposed 
two-lane managed lane connector.  Although outside widening on I-15 is not currently proposed, 
subsequent and more in-depth geometric studies may determine that additional width on I-15 is 
needed. 
 
The existing express lanes that lead to and from the existing Hale DAR will be an option lane to 
serve both the DAR and the proposed connector.  These two lanes, one in each direction, will tie 
into the connector approximately 350 feet north of the Hale UC.  At this point, mechanically 
stabilized walls will be constructed to begin the grade separation between the I-15 facility and 
the connector. 

	Construction Phases 
 
The improvements proposed by this project could be separated into three major construction 
phases based solely on the primary project features, as shown in Table 18.   
 
The following phases are only a preliminary breakdown of construction activities to provide an 
overview of the order in which project elements must be constructed before subsequent features 
can be constructed (Exhibit 2a). A detailed construction staging plan will be developed in the 
design phase of this project.  
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Table 18 
Preliminary Construction Phasing Summary 

Improvements Location 
Phases 

1 2 3 
Managed Lane    

Woodland Pkwy UC 
(reconstruction) 

Begin/End proposed UC structure  
   

Managed Lane (ML) 
Connector Structure 

I-15 north of Hale to east of Nordahl OC 
  

WB Mission Rd OH 
(widening) 

Begin/End existing OH structure 
   

WB Managed Lane East of Twin Oaks Valley OC to ML Connector  
  

EB Managed Lane East of Twin Oaks Valley OC to ML Connector  
  

Operational    
WB Auxiliary Lane Nordahl on-ramp to Twin Oaks Valley off-ramp    
EB Auxiliary Lane Twin Oaks Valley on-ramp to Barham/Woodland 

off-ramp 


  

EB Auxiliary Lane Nordahl on-ramp to I-15 SB connector    
WB Deceleration Lane West of Woodland UC to Twin Oaks Valley off-

ramp 


  

WB Acceleration Lane Nordahl on-ramp to east of Woodland UC    
EB Ramp Relocation Relocate Barham/Woodland on-ramp 4,500 ft 

west of existing location 
   

Local Road    
Barham Rd 
(relocation) 

West of EB Barham off-ramp to Woodland 
Parkway 


 

 

Rancheros Rd 
(realignment) 

Mata Way to WB Barham/Woodland on-ramp 
   

Carmel St 
(realignment) 

SPRINTER UP, east of Twin Oaks Valley Rd., to 
Venture Street 


 

 

   Anticipated work by City of San Marcos  Work to be done by Caltrans 
 
 
Construction Phase 1  
 
The major improvements included in the first construction phase include the work at and around 
the Barham Drive/Woodland Parkway interchange so that the other proposed project features can 
be staged and constructed with the least amount of impacts to existing traffic on SR-78.   
 
The project features constructed within this phase include: 
 

 Widening the Mission Road OH structure on its northern edge, along the 
westbound direction. 

 Reconstruction of the existing Woodland Parkway UC to replace it with a wider 
and longer structure; 
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 Realigning the existing Barham Drive/Woodland Parkway eastbound off-ramp and 
westbound on- and off-ramps; 

 Relocating the existing Barham Drive eastbound on-ramp westerly to be adjacent 
to the existing off-ramp; 

 Extending the existing westbound auxiliary lane that currently ends just east of the 
Nordahl Road on-ramp to Twin Oaks Valley Road. 

 Realignment of Rancheros Drive to accommodate the proposed auxiliary lane. 
 

 
The Woodland Parkway UC bridge replacement, Mission Road OH widening, and extension of 
the existing westbound auxiliary lane must be the first order of construction work in order to 
provide the width needed to build the proposed managed lanes in the existing median and to 
provide adequate construction work areas.  Without these improvements, the additional features 
constructed in the other stages would be precluded because staging of construction activities 
would be difficult to accomplish without adequate available width in the median and shoulders.  
 
As shown in Table 18, it is anticipated that two of the six improvements built in this stage would 
be completed by the City of San Marcos. 
 
Construction Phase 2  
 
This construction phase would include the construction of the project features that would provide 
the managed lane portion of this project.   
 
These improvements are: 
  

 The construction of the proposed managed lane connector structure between I-15 
and SR-78 

  Construction of the managed lane, one lane in each direction, within the median 
of SR-78 from approximately east of the Twin Oaks Valley Road interchange to 
the connect 

 
Construction Phase 3  
 
This construction phase would construct the following recommended operational improvements 
provide congestion relief to traffic in the general purpose lanes and improves travel times to 
motorists traveling to the Nordahl Road and Woodland Parkway/Barham Drive interchanges:  
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 Extending a westbound auxiliary lane from the Nordahl Road interchange to the 
Twin Oaks Valley Road interchange;  

 An auxiliary lane between the Nordahl Road on-ramp and the I-15 southbound 
connector; 

 A deceleration lane at the westbound Twin Oaks Valley Road off-ramp; and 

 An acceleration lane at the westbound Nordahl Road on-ramp. 

 
In March 2015, two separate operational improvement projects were proposed to utilize available 
SHOPP funding for fiscal year 2016.  Since the scope for both projects are also contained within 
the scope of this 15/78 connector project, these projects would use this PSR-PDS document to 
proceed to the PAED phase as standalone projects.   
 
Option 3A (EA 42170_) would build an auxiliary lane in the westbound direction between the 
Twin Oaks Valley Road off-ramp and the Woodland Parkway/Barham Road on-ramp (Exhibit 
7a). Option 3B (EA 42160_) would construct an auxiliary lane in the eastbound direction 
between the Twin Oaks Valley Road on-ramp and the Woodland Parkway/Barham Road off-
ramp (Exhibit 7b), which is also one of the proposed roadway features for this 15/78 connector 
project.  Both projects would reduce congestion within their respective segments by providing 
additional operational lane capacity for vehicles entering or exiting SR-78. Preliminary 
calculations, similar to those performed for Tables 1 and 2 of this report, indicate that these 
auxiliary lane projects could provide improved roadway operation up to year 2035. 
 
 

Other Design Considerations 
 
Design Exceptions 
 
The highway design criteria and policies in the Highway Design Manual (HDM) serve as a 
guide for applying sound judgment in regards to project design. The design standards used for 
this project meet or exceed the minimums stated in the HDM to the fullest extent possible, 
except as noted below.   
 
At this phase of the project, seven preliminary design exceptions have been identified for this 
project. Four mandatory and three advisory design exceptions, shown in Tables 19 and 20, apply 
to both alternatives.  These identified design exceptions and those that may be identified in future 
design studies will be fully evaluated and addressed during the PAED phase.  
 
Two Design Standards Risk Assessment tables, which provide the risk of these preliminary 
mandatory and advisory exceptions receiving approval, can be found in Section 14 Risks. 
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These design exceptions have been discussed with Luis Betancourt, Headquarters Project 
Delivery Coordinator, on June 11, 2014, and Tom Bouquin, District Division Chief of Design, 
on October 31, 2014. 
 
 

Table 19 
Mandatory Design Exceptions 

Nonstandard Feature HDM Standard 
(a) Due to the existing SPRINTER light rail structure columns at 
the centerline and along the edge of pavement in both directions, 
the proposed shoulder widths may be less than standard width.  
 

HDM Index 302.1--Shoulder Width: 
The shoulder widths given in Table 302.1 shall be the 
minimum continuous usable width of the paved shoulder on 
highways. The HDM standard requires a 10' shoulder. 
 

(b) Along I-15, existing shoulder widths are 9.8 feet because the 
previous I-15 widening project was constructed using the then 
standard Metric units. 
 
(c) Along northbound I-15, the inside shoulder is reduced to 4 feet, 
for approximately 50 feet, as the two managed lanes diverge from 
one another. 
 
(d) Along southbound I-15, the existing outside shoulder along the 
lane leaving the Hale DAR is 4 feet.  

(a) Due to the existing SPRINTER light rail structure columns at 
the centerline and along both edges of pavement, the proposed 
general purpose lanes may be reduced to 11 feet to provide for a 
minimum shoulder width on the Woodland Parkway UC structure. 
 

HDM Index 301.1--Lane Width:   
The minimum lane width on two-lane and multilane highways, 
ramps, collector roads, and other appurtenant roadways shall 
be 12 feet (b) Along I-15, existing lanes in both directions are 11.8 feet 

because the previous I-15 widening project was constructed using 
the then standard Metric units. 

The existing interchange spacing between the Nordahl Road OC 
and the I-15/SR-78 Separation is 2,000 feet (0.38 miles). 

HDM Index 501.3—Spacing:
The minimum interchange spacing shall be one mile in urban 
areas, two miles in rural areas, and two miles between 
freeway-to-freeway inter-changes and other interchanges. 

The existing inside shoulders along SR-78, within the project 
limits, are sloped towards the centerline. This feature will be 
further studied and evaluated in the PAED phase. 

HDM 302.2(2)—Cross Slopes: 
 In paved median sections, shoulders to the left of traffic shall 
be designed in the plane of the traveled way 
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Table 20 
Advisory Design Exceptions 

Nonstandard Feature HDM Standard 

The proposed vertical curve for the Woodland Parkway WB off-ramp would 
not meet the minimum 50 mph stopping sight distance standard.  

HDM Index 504.2(5)(a)—Vertical curves located just 
beyond the exit nose should be designed with a 
minimum 50 miles per hour stopping sight distance. 

(a) The existing design speed of 25 mph would remain in use at the Barham 
Drive/Woodland Parkway westbound off-ramp. 
 

(b) The existing design speed of 25 mph would remain in use at the Barham 
Drive/Woodland Parkway eastbound off-ramp. 

HDM Index 504.2(4)(a)—Freeway Entrances and Exits, 
Design Speed Considerations—Freeway Exit:  The 
design speed at the exit nose should be 50 miles per 
hour or greater for both ramps and branch connections. 
 

The proposed connector length is approximately 3,200 feet in length. The 
feasibility of including a passing lane in each direction on the proposed 
connector will be further studied and evaluated in the PAED phase. 

HDM 504.4 (5)—Freeway-to-Freeway Connections, 
Single Lane Connections:  Single lane connectors in 
excess of 1,000 feet in length should be widened to two 
lanes to provide for passing maneuvers (see Index 
504.4(4). 

 

Constructability Review 
 
A Project Initiation Document (PID) level Constructability Review was conducted in September 
2014 using Project Review Organizational System (PROS) electronic database to collect review 
recommendations.  On September 16, 2014, a meeting was held with team reviewers to discuss 
potential constructability issues that may arise in subsequent phases. 
 
A summary of the four major recommendations obtained from this review, which may 
significantly impact this project’s footprint, schedule, and cost, are shown in Table 21. 
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Table 21 
Summary of Constructability Review 

Major Recommendations 
 Recommendation Summary Action Implemented 
Connector 
Passing Lanes  

Per HDM Index 504.4(5), passing lanes should be 
provided when the length of the connector 
exceeds 1,000 feet. The proposed connector has a 
length of over 3,200 feet. 

 A preliminary assessment was requested in 
October 2014 to determine the feasibility of a 4-
lane structure. 

 This recommendation was added to the Risk 
Register and Design Standards Risk Assessment 
tables for further study during PAED. 

Geotechnical 
Studies 

Unknown soil conditions for the proposed 
connector, bridge and retaining structures may 
require more intensive sampling and testing, 
which could increase project costs and affect the 
project schedule. 

 This recommendation was added into the Risk 
Register. 

 Updated support cost estimates from the 
Geotechnical Department were obtained to plan 
for the potential of these studies. 

Retaining Walls Due to unknown geotechnical conditions and 
constrained construction work areas, alternate 
retaining systems and construction strategies may 
need to be implemented, which could impact 
project cost and footprint. 

 This recommendation was added into the Risk 
Register. 

 Type selection and accessibility for maintenance 
activities will be evaluated during PAED when 
geotechnical studies have been initiated. 

Median 
Shoulders 

Per HDM Index 302.2, inside shoulders shall be in 
the same plane as the traveled way.  Existing 
inside shoulders are sloped towards the centerline. 

 This recommendation was added to the Design 
Standards Risk Assessment table for further study 
during PAED when hydraulic studies are 
initiated. 

 Updated support cost estimates from the 
Hydraulic Department were obtained. 

 
 

Existing Soil and Geologic Formations 
 
State Route 78 in San Diego County lies within the Peninsular Range Geomorphic Province of 
California.  The province is characterized by Mesozoic age crystalline (typically granitic) 
basement rock, mountainous terrain, and sediment filled basins.  The province is transected by 
numerous northwest trending ridges and valleys, and similarly trending strike-slip and dip-slip 
faults. 
 
San Diego County sits upon the eastern margin of the Pacific Tectonic Plate.  The region is 
seismically active as a result of relative movement between the Pacific Plate and North American 
Plate.  Relative to the North American Plate the Pacific Plate moves northwestward at an annual 
rate of about one-inch (1.0in) per year.  Tectonic stresses and strains associated with these plate 
movements have created a complex system of active, northwest trending faults typical to the 
region. 
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Major fault systems occurring near the project include the San Andreas, San Jacinto, Elsinore, 
and Rose Canyon Fault Zones.  Additionally, complex systems of northwest trending faults 
occur offshore from San Diego.  These offshore faults include the Coronado Banks and San 
Diego Trough Faults.  All of these faults, as well as faults more distant from the project, are 
potential seismic sources that could cause minimal to moderate shaking at the project site. 
 
The soils and geologic formations along SR-78 between the Cities of Oceanside and Escondido 
include the following units: 1) artificial fill, 2) stream valley alluvium, 3) sedimentary formation, 
4) igneous granitic rock, and 5) metavolcanic and metasedimentary rock. 
 
Within the San Marcos Valley, SR-78 is again underlain by Santiago Formation and stream 
valley alluvium.  Between Twin Oaks Valley Road and Interstate 15, SR-78 traverses granitic, 
metavolcanic, and metasedimentary rock.  The granitic rock just east of San Marcos is Green 
Valley Tonalite.  East of Barham Drive, the country rock is dominated by metavolcanic and 
metasedimentary rocks that comprise the oldest basement rock in the San Diego region.  This 
rock weathers to a reddish brown, clayey soil but contains abundant zones of hard rock. 

Highway Planting 
 

The proposed project will require excavation and grading of off-pavement areas to accommodate 
the project features. This disturbance will require revegetation procedures, with highway 
planting and/or erosion control measures, to meet project requirements prior to project approval. 
In addition, the proposed planted areas will require a temporary and/or permanent automatic 
irrigation system to sustain the health and integrity of the plant material through the plant 
establishment period.  
 
As a result, highway planting and/or erosion control plans will be require for approval of this 
project.  If the necessary project highway planting and irrigation improvements cannot be 
installed within the Caltrans capital cost limitation, a separate Highway Planting project will be 
programmed for this project.  If a separate project is necessary, the Caltrans Project Manager will 
initiate the programming during project development of the roadway construction project.  
 
In addition, whether or not a separate highway planting project is programmed, the proposed 
project will require an extended plant establishment period. The project will require a minimum 
three (3) year plant establishment period. 
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Transportation Management Plan (TMP) 
 

The allocated budget for the Transportation Management Plan (TMP) is shown in this report 
(Exhibit 11). More details concerning the recommended TMP elements and the related budget 
will be developed during the PS&E phase of this project.  
 
The PS&E phase should include the following: 

 Public awareness campaign 

 Traffic System & Signing Package 

 Construction Zone Enhanced Enforcement Program (COZEEP) 

 Advanced Transportation Management Systems (ATMS) 

 Lane closure charts 

 Detour Plans should be prepared during PS&E phase 
 

Floodplain 
 

According to the Federal Emergency Management Authority (FEMA) 2012 Flood Insurance 
Maps, there are no defined floodplains that would be impacted by this proposed project from 
Twin Oaks Valley Road interchange to I-15.  Therefore, a Location Hydraulics Study will not be 
required along this segment of SR-71 during the PAED phase. 
 
South of Hale Avenue Undercrossing in Escondido, I-15 crosses over the Escondido Creek 
floodplain. Since there is no planned new construction in the Escondido Creek floodplain, a 
Location Hydraulics Study will not be required for I-15 at Escondido Creek during the PAED 
phase. 
 
Hydrology and Hydraulics 
 

There are numerous concrete and unlined drainage ditches that run parallel to SR-78 on both 
sides of the freeway.  Impacts to these ditches due to the proposed widening will require 
hydrology and hydraulic studies to address roadway improvement impacts. Additional right of 
way may be required for design and construction of on-site roadway detention basins necessary 
to accommodate the increased stormwater runoff due to the addition of new impervious areas. 

 
Alternatives Considered But Rejected 
 
SANDAG's 2050 RTP is formulated to encourage alternative modes of transportation such as 
carpooling and mass transit.  Voters approved the TransNet Extension and Ordinance in 2004, 
which includes a funding allocation for the construction a managed lane connector.  These 
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alternatives below would not improve the HOV system connectivity between the I-15 and SR 78. 
Detailed studies were not pursued.  
 
Rejected--Widen Existing I-15/SR-78 Connectors 
 
This alternative would require major reconstruction of the existing I-15/SR-78 Separation 
connectors to widen the NB15/WB78 connector and the EB78/SB15 connector.  To accomplish 
the widening of these two existing connectors, these proposed structures would be constructed 
within a tightly constrained footprint due to the existing adjacent structures and roadways that 
comprise the remainder of the I-15/SR-78 Separation.  Additional widening to both sides of I-15, 
south of the Separation, and to both directions of SR-78 would be needed to realign traffic with 
the widened connectors.  Construction staging activities would cause significant impacts and 
delays to traffic along both the I-15 and SR-78 roadways.   
 
Widening the existing connectors would add capacity, which would lessen the congestion on 
each of the connectors, but it would not address the weaving movements through the general 
purpose lanes from traffic that utilize the I-15 Express Lanes.  Future connectivity between the I-
15 Express Lanes and the future SR-78 managed lanes between I-5 and I-15 would not be 
provided.  This alternative would exceed the total project costs of the other proposed alternatives, 
and right of way and environmental impacts would increase. 
 
Rejected--Operational Improvements Only 
 
This alternative would construct only operational improvements along SR-78.  These 
improvements may improve traffic operations in isolated point locations or segments, but as a 
whole they would not address the need and purpose of this project to minimize congestion on the 
existing I-15/SR-78 connectors and to provide future connectivity between the I-15 Express 
Lanes and the future SR-78 managed lanes between I-5 and I-15.  
 
Rejected—Convert Existing Connector Lanes to a Managed Lane 
 
This alternative would convert one of the two lanes along each connector structure to a managed 
lane.  Changing the lane configuration on the connectors to one managed lane and one general 
purpose lane would create longer queues during the peak hours as the capacity for general 
purpose vehicles is decreased.  Longer queues would impact the operation on both I-15 and SR-
78 roadways as queued traffic blocks ramp and/or through movements along both facilities.  
Traffic that uses the I-15 Express Lanes would continue to weave through the I-15 general 
purpose lanes to enter or exit the existing managed lane facility.  In order for this alternative to 
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function properly, the converted managed lanes would need to connect directly to the I-15 
Express Lanes, which would require major reconstruction. 
 
The need and purpose of this project would not be fulfilled because this alternative would 
decrease capacity on the existing connectors and increase congestion, delays and queues.  Future 
connectivity between the I-15 Express Lanes and the future SR-78 managed lanes between I-5 
and I-15 would not be provided. 
 
Rejected—Express Toll Lanes 
 
This alternative would construct a tolled managed lane connector between the I-15 Express 
Lanes and the future proposed managed lanes on SR-78. All HOV and FasTrak vehicles, 
excluding transit, would be charged a fee to use the connector. Vehicles that are traveling 
northbound on the I-15 Express Lanes would need to make a decision before reaching Citracado 
Parkway to remain on the facility and pay the pricing fee at the proposed connector or to exit at 
the existing IAP to utilize the existing connector to SR-78. In the eastbound SR-78 direction, 
traffic wanting to connect to southbound I-15 would also need to use the existing southbound I-
15 connector or choose to pay the pricing fee.  
 
Although future connectivity would be provided, full capacity on the proposed connector would 
not be reached with this alternative, as most drivers would most likely elect to use the existing I-
15/SR-78 connectors. 
 
 

8. RIGHT OF WAY 
 
Project improvements are generally within the existing right of way.  Parcel acquisitions are 
required at Woodland Parkway, Barham Drive and Rancheros Drive.  Temporary construction 
easements (TCEs) are concentrated just to the east of Twin Oaks Valley Road and the segment 
between Mission Road Overhead (OH) and the Nordahl Road interchange.  Utility relocations 
involve mainly electrical lines.  Within the project limits, existing railroad tracks cross the SR 78 
three times and the I-15 once.  A Right of Way Data Sheet is included (Exhibit 10). 
 
 Acquisition 
 
The land zones impacted are residential, commercial, industrial, and unzoned.  
 
Partial acquisition of one parcel, which is owned by Grace International Churches and Ministries 
Incorporated, is needed for the City of San Marcos’s Barham Drive/Woodland Parkway 
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improvements. This acquisition is not needed for freeway improvements, but it is needed by the 
City of San Marcos to widen the Woodland Pkwy UC and to realign Barham Drive.  This parcel 
is currently use by Grace International for overflow parking during their church services.  After 
the construction work is completed, the eastern portion of the parcel could be returned to Grace 
International with paved parking. 
 
This project requires seventeen partial acquisitions for the proposed SR-78 roadway 
improvements.  Eight are public agency properties, two are residential and the remaining seven 
are industrial/commercial or unzoned properties.  They include:  

 

 East of Mission Road on the north side at Costco - One parcel. 
 Woodland Parkway/Rancheros Drive intersection widening - Five parcels. 
 Westbound SR-78 Woodland Parkway on ramp realignment - One parcel.   
 SR 78 Barham Drive on and off ramp realignment - Two parcels. 
 Barham Drive just west of Woodland Parkway realignment - Five parcels. 
 Rancheros Drive realignment just west of Woodland Parkway - Three parcels. 

 
TCEs are rights of use by the State or a Local Agency.  For this project, the TCEs will be used to 
gain access to a roadway facility in order to make the necessary improvements.  A total of 32 
TCEs are required for this project, which include: 

 

 Mission OH to Nordahl Road - Seventeen TCEs are required to build the managed lanes 
and the additional auxiliary lane. Six properties are residential and the other eleven are 
industrial/commercial. 

 Woodland Pkwy UC to Mission OH - Seven TCEs are required on parcels between WB 
SR-78 and Rancheros Rd.  All of these parcels are industrial/commercial. 

 Twin Oaks Valley Rd to Woodland Pkwy - Seven TCEs are required along East Carmel 
Street.  All seven are industrial/commercial properties.  One TCE is required along the 
property between the WB SR-78 off-ramp and Rancheros Drive, which is also a 
commercial property. 

 
Impacted bike and pedestrian facilities will be replaced in kind or rebuilt to the current design 
standards. 
 
Railroad 
 
The North County Transit District (NCTD) currently operates the SPRINTER light rail system 
which is a 22 mile east-west commuter route serving the cities of Oceanside, Vista, San Marcos 
and Escondido.  There are 15 stations with service every 30 minutes between the hours of 4 am 
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and 9 pm.  Burlington Northern Santa Fe (BNSF) freight trains also use the system when the 
SPRINTER is not being operated.   

The SPRINTER’s railroad tracks cross I-15 at:  

 West Washington Avenue (Santa Fe Ave) OH (Br No. 57-0812) - managed lane connectors 
will be built over the existing railroad, but columns will not be required within the railroad 
right of way. 

The SPRINTER’s railroad tracks cross SR-78 at three locations within the project limits: 

 SR-78 Underpass No. 1 (Br No. 57-1105) – Just east of Twin Oaks Valley Road 
interchange. No modifications required.  Improvements built under structure. 

 SR-78 Underpass No. 2 (Br No. 57-1106) – Just east of the Woodland Pkwy 
Undercrossing. No modifications required.  Freeway improvements and Woodland 
Parkway interchange modifications will be done without impacting this Underpass. 

 Mission Rd Overhead (Br No. 57-0135) – The widening of this structure is one of three 
improvements listed as required preliminary work for this project. For a detailed 
discussion,  see Section 7 Alternatives—Construction Phasing, 

A formal application with the California Public Utilities Commission (CPUC) will be required 
for any new or widened structure over the existing railroad tracks. This is to obtain new 
easements from the NCTD.  It will require a long lead time and has been incorporated in the 
project schedule.  Additional consultation with NCTD will be required for work adjacent to 
bridge columns at Underpass No. 1 and Underpass No. 2. 
 

Utilities 
 
Various utility lines are operating with the right of way of the project limits.  These include:  

 

 Gas and electric lines:  San Diego Gas & Electric (SDG&E); 

 Telecommunications lines:  AT&T, Sunesys, Level 3, QWEST, SBC, and Time Warner 
Cable; 

 Water and sewer lines: Rincon del Diablo Water, City of San Marcos, and Valecitos 
Water District. 

 
High voltage electrical lines cross over I-15 just north of West Washington Avenue.  With the 
construction of the managed lane connector structure over the southbound I-15 lane, the 
clearance between the high voltage lines and the new structure is insufficient.  It was determined 
that the SDG&E lines will need to be elevated to restore clearance from the roadway.  This is 
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expected to require the transfer of the wiring to 4 taller poles, 2 on each side of I-15. The 
approximate costs for installing the poles are $150,000 per pole, for a total of $600,000 for this 
project.   
 
Escondido has a “franchise” agreement with SDG&E, which means that these costs are equally 
shared between the two agencies.  The amount of $300,000 was used in the project estimate for 
this work.   
 
Approximately 1,300 ft of electrical power lines will be placed underground along the south side 
of SR-78, east of Twin Oaks Valley Road, at East Carmel Street.   
 
Utility identifications, searches and protection/relocation requirements within the project limits 
will be further evaluated in the next project phases.  

State Facilities 
 
The following State facilities will be identified for possible rehabilitation, removal or 
replacement during subsequent phases of this project: 
 

 Fiber optic lines  

 Existing irrigation service lines (low pressure) 

 Existing water meters 

 Existing traffic, utility and landscape cabinets 
 
Other State facilities, not mentioned above, will be also be evaluated for possible rehabilitation, 
repair, or replacement as part of this project. 
 
 

9.  STAKEHOLDER INVOLVEMENT 
 
This project falls within the limits of the City of Escondido and the City of San Marcos. 
SANDAG serves as the intermediary between Caltrans and the Local Agencies.  
 
In early spring 2014, the City of San Marcos (City) and Caltrans met to discuss this project’s 
scope and schedule and its dependence on the construction of the City’s proposed improvements 
for the Woodland Parkway interchange, which includes the replacement of the existing bridge 
structure (Exhibit 2b). Both agencies are committed to participating in a joint effort with regional 
partners to ensure that both projects are able to move forward towards future construction.  In a 
letter from the City to Caltrans, dated April 23, 2014, the City stated its readiness to deliver the 
Woodland Parkway project, while not precluding future SR-78 managed lane connectivity, and 
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“to provide the region with a significant benefit while at the same time resolving local traffic 
issues and preparing that part of the City for the future growth of Cal State San Marcos and other 
economic activity generating projects.” 
 

Context Sensitive Solutions 
 
The Context Sensitive Solutions (CSS) approach is being used to design this project.  Impacts to 
local streets at Rancheros Drive and Barham Drive are being mitigated by upgrading sidewalk 
widths to the current standard of 8 feet where feasible.  Impacts to Carmel Street will include 
adding sidewalks and burying electrical lines.  Protecting pedestrians and cyclist during 
construction of the Inland Rail Trail will be done with minimal closures during construction.  
The Department will work with local agencies to address improvements to local facilities as 
well. 
 
 

10.  ENVIRONMENTAL DETERMINATION/DOCUMENT 
 
Environmental Constraints  
 
Caltrans is the lead agency for the California Environmental Quality Act (CEQA) compliance 
and the National Environmental Policy Act (NEPA) compliance pursuant to 23 USC 327 as 
amended by Moving Ahead for Progress in the 21st Century (MAP-21).   
 
An Initial Study (with Mitigated Negative Declaration)/Environmental Assessment (with Finding 
of No Significant Impact) is the anticipated environmental document for this project.   
 
Below are the technical summaries from the Preliminary Environmental Analysis Report 
(PEAR) for this project, which was finalized on March 12, 2015 (Exhibit 12). 
  
Community Impacts 
 
It is anticipated that a mid-level Community Impact Analysis would be prepared for this project. 
 
The community impacts anticipated for this project include:  
 

 Temporary construction impacts, such as traffic detours, closures of on- and off-ramps, 
noise and dust.  

 Public service delivery such as fire, ambulance, police or educational services, would be 
disrupted.  
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 Potential detours and temporary changes of access to businesses within the project area 
may be temporarily impact the local economy. 

 
Visual/Aesthetic 
 
It is anticipated the proposed project will result in impacts to the visual setting. As a result, these 
impacts should be identified, with the context of existing conditions, and analyzed in a Visual 
Impact Assessment (VIA). The VIA will analyze all alternatives for consistency with assessment 
standards stipulated in the Federal Highway Administration (FHWA) and Caltrans guidance.  
 
Consistent with this guidance, the assessment will include recommended avoidance, 
minimization, and/or mitigation measures for the proposed project features. These proposed 
features include: widening and/or replacement of existing bridge structures; a proposed managed 
lane connector (flyover); retaining walls; soundwalls; concrete barriers; and potential gore and 
slope paving.  The recommended measures will include a description and/or depiction of 
recommended aesthetic design features and include preferred material types, textures, and hues 
(colors). 
 
Visual/Landscape 
 
To minimize visual impacts, disturbed planting and irrigation systems are to be replaced and 
roadside landscape developed.  Buffer landscaping that respects the clear recovery zone 
constraints is to be planted.  Built features will be minimized in scale and shall receive 
architectural treatment that is compatible with the corridor.  Walls will be screened with shrub 
planting or vine planting when appropriate and space is available.  
 
As part of the highway, construction limited planting and irrigation will be installed and will 
require a 1-year plant establishment. The ultimate planting and irrigation will be installed with a 
separate contract for highway planting and will include a 3-year plant establishment period. 
 
Water Quality and Storm Water Runoff 
 
A Storm Water Data Report (SWDR) Long Form with a completed Appendix E checklist will be 
required. The SWDR will include documentation of pollutant potential and appropriate Best 
Management Practices (BMPs). Prior to construction, a Storm Water Pollution Prevention Plan 
(SWPPP) will be prepared. 
 
The project has a total disturbed soil area of 16 acres and is Risk Level 2. It is the goal of the 
project to treat all added impervious areas created by the project. The preferred treatment 
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methods for this project will be determined in subsequent phases, when more detailed data 
becomes available. 
 
Hazardous Waste/Materials 
 
Widening activities may invoke the Department of Toxic Substances Control lead variance for 
soil excavated within the shoulders. Soil in the shoulders along SR-78, to a depth of 3 feet and at 
a distance of 30 feet from the traveled way, may be at hazardous levels with regard to soluble 
Aerially Deposited Lead (ADL) concentrations.  
 
A Phase I environmental site assessment will be performed for the subject project. It will include 
study of the project location and immediate vicinity and will address the potential for 
encountering aerially deposited lead, lead based paint in traffic stripe and pavement marking 
material, treated wood waste, and asbestos containing materials that may be removed during 
construction.   
 
The appropriate measures needed to handle soils with hazardous materials will be determined in 
subsequent project phases and before construction of the project features. Possible measures 
include reusing the soil within the project limits by using a clean soil top layer and ensuring 
adequate depths above the existing groundwater table or disposing the soil if it cannot be reused 
on site.  
 
For a list of properties with the potential to encounter hazardous waste, see the Preliminary 
Environmental Analysis Report (PEAR), which is Exhibit 12. 
 
Air Quality 
 
The project proposes two alternatives in the County of San Diego, which is located in the San 
Diego Air Basin (SDAB). The U.S. Environmental Protection Agency (EPA) designated the 
SDAB as non-attainment for the federal 8-Hour Ozone standard. An Air Quality Study will be 
conducted that will measure CO, PM2.5, PM10, and MSATs levels.  
 
It is not anticipated that the project will increase the frequency and severity of any existing 
exceedences. 
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Noise and Vibration 
 
North of the proposed SR-78 alignment, there are 5 single-family houses built in 1967 that are 
legal residences but are not conforming because they are located in areas that are zoned 
commercial. Regardless of their zoning, these five houses are “Grandfathered In” as legal 
residences and can be legally considered as frequent outdoor human use areas of single-family 
residential dwellings.  
 
A noise study would be completed during the PAED phase. The noise study includes short-term 
and long-term noise measurements, roadway traffic noise modeling using FHWA’s Traffic Noise 
Model (TNM), and a traffic noise impact analysis.   
 
Once a noise study has been completed, a Noise Abatement Decision Report would then 
determine if any proposed noise abatement strategies, such as the construction of a masonry 
block sound wall, would be reasonable and feasible. 
  
Biology 
 
A Natural Environment Study (Minimal Impacts) [NESMI] describing the existing biological 
environment of the project setting and how the project alternatives will affect that environment 
will be completed during PAED. This study summarizes technical studies, such as biological 
assessments, wetland assessments, and focused species studies, for inclusion in the final 
environmental document. The NESMI forms the basis for discussions with the resource agencies 
to establish mitigation measures and whether permits will be required. 
 
Much of the area within the project limits consists of disturbed habitat. In the City of San 
Marcos, it is surrounded by mixed commercial and residential urban development, and in the 
City of Escondido, it is comprised of buildings, parking lots, associated landscaping and other 
areas of pavement/asphalt surfaces with graded and disturbed soils. 
 
For proposed graded areas within the project limits, the following measures will be proposed: 
 

 Seed graded areas with appropriate native erosion control mix. 

 Use of specific native seed mixes for bioswales, detention basins and their associated 
slopes. 

 Any native trees that are removed, including oaks, will be replaced. 

 Any vegetation clearing, including tree removal, will be limited to a time of year that is 
outside the breeding season to avoid impacts to nesting birds. 
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Storm Water Pollution Prevention Plan 
 
On July 15, 1999 State Water Resources Control Board (SWRCB), adopted Order 99-06 DWQ, 
National Pollutant Discharge Elimination System (NPDES) Permit For Storm Water Discharges 
from the State of California Department of Transportation (Caltrans) Properties, Facilities and 
Activities. This project would be designed in conformance with the NPDES Permit requirements 
and Appendix E of the Caltrans Project Planning and Design Guide (PPDG). Appendix E 
consists of documentation for storm water quality design issues through the development of a 
Storm Water Data Report (SWDR) Evaluation and Documentation Form for incorporation of 
Treatment Best Managed Practices (BMPs). 
 
A PID level SWDR has been completed for this phase of the project on February 5, 2015 
(Exhibit 13).  Subsequent phases will prepare SWDRs as more detailed design and site 
information is obtained to identify site data, storm water quality design issues and BMPs 
designed to minimize pollution potential. The SWDR would also identify permanent treatment 
BMP’s that would be incorporated into the projects, as well as Construction BMPs, and Design 
Pollution Prevention BMPs as determined appropriate. 
 
 

11.  FUNDING 
 
Various funding sources could be available for this project. Funding for this project may come 
from the STIP, from the SANDAG TransNet Ordinance, and State funding. It has been 
determined that this project is eligible for federal-aid funding.  
 
Since the two build alternatives have the same overall geometry, the project estimate is the same 
for both Alternative1-HOV Only and Alternative 2-Express Lanes.  Table 22 shows the escalated 
capital outlay project estimate for the project.  This cost estimate also includes the $18 million to 
$27 million, in YR 2020 dollars, that is estimated for the Woodland Parkway bridge replacement 
and existing off-ramp realignments, in the event that the City of San Marcos does not obtain the 
funding needed for their proposed local improvements project.  
 
 

Table 22 
Capital Outlay Project Estimate 

Escalated Costs (YR 2024) 

Construction 
Cost 

Right of Way Support Cost 

$ millions $ millions $ millions

248.4 22.0 47.1 
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The level of detail available to develop these capital outlay project estimates is only accurate and 
useful for long-range planning purposes only.  The capital outlay project estimates should not be 
used to program or commit State-programmed capital outlay funds. 
 
Capital Outlay Support Estimate 
 
The capital outlay support estimate for programming PA&ED in the 2016 STIP for this project is 
$6.96 Million.  
 

 
12.  SCHEDULE 
 
Table 23 provides the tentative project schedule for this project. Once this Project Initiation 
Document is finalized, the dates for the next phases will be determined based on the region’s 
priorities and funding availability. 
 

Table 23 
  Tentative Project Schedule 

Milestone Month/Year 
Approve PID  3/2015 
PA&ED 7/2020 
PS&E 6/2023 
RTL 10/2023 
Begin Construction 2/2024 
End Construction TBD1 
End Project TBD 

 1TBD=To Be Determined 

  
 
The anticipated funding fiscal year for construction is 2023/2024. 
 
 

13.  RISKS 
 
Project Delivery Directive 09 (PD-09) requires that risk management be applied to all capital and 
major maintenance projects for which the Department has delivery responsibility.  Project Risk 
Management (PRM) is the process used to plan, analyze, identify, communicate, manage and 
respond to project risks through all phases of project delivery.  As the total project cost is 
anticipated to surpass $100 million, a Risk Register with Quantitative Analyses is required.   
 
The Risk Register is a document that identifies all known risks that could have a severe impact to 
the project in regards to cost, schedule, scope and quality of the work.  It contains a list of all 
identified risks and provides a process of numerically (cost and schedule) analyzing the effects of 
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the known risks.  It also serves as an effective way to communicate risks to the next phase of the 
project.  
 
FHWA, Caltrans and SANDAG will meet annually to conduct a Project Review and implement 
the principles of PRM which includes: assessing risk, prioritizing risk events and implementing 
response strategies to effectively manage risk. 
 

Risk Register 
 
The Risk Register, shown in Exhibit 14, identifies items that could significantly alter this 
project's cost and schedule at this current phase of the project. Table 24 is a brief description of 
those risks that have been identified to have an overall high risk assessment.  The Risk Register 
was certified on March 18, 2015. 

Table 24 
Project Risks  

with a High Assessment  
Risk Description of Risk 

Passing Lanes on HOV Connector 
Structure 

The connector structure geometry, including the connection points with both 
roadways and the possibility of a wider structure to allow for passing 
maneuvers, may increase R/W impacts, construction costs, impacts to 
existing traffic, and impacts to the project schedule. 

Design Exceptions for Managed 
Lane Transition Geometry 

Design exceptions for the roadway leading to the managed lane connector, 
which have a low to medium probability for approval, may cause the design 
to be reevaluated until a sufficient solution can be found, which would 
impact project schedule and/or cost. 

Geotechnical Studies Additional geotechnical testing and study for unknown soil and foundation 
issues may be needed, which would influence the selection of retaining walls 
types, structure foundations, and construction methods. These selections 
would impact project schedule and increase project cost. 

Existing Detention Basin Impacts to the existing detention basin at the southwest quadrant of the 15/78 
Separation would require reconstruction using current standards and/or 
possible R/W acquisition if the existing site is no longer usable, which would 
impact project scope, cost and schedule. 

Existing Channel Impacts to the existing channel between Nordahl Road and the southbound 
15 connector cannot be upgraded to current standards, which will impact 
project scope and schedule. 

New Detention/Retention Basins New basins may be required to avoid any increase of flow into the San 
Marcos Creek and its tributaries, which will increase project costs and 
impact project scope and schedule. 

 
 
A three point estimate is used for cost and schedule impacts.  The risk probability ranking is used 
with the time, cost, and scope impact to get a risk ranking.  At this phase, the risk determination 
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is a qualitative analysis, which utilizes a risk score. In subsequent phases, a quantitative 
assessment will be developed by assigning a cost calculation to each identified risk, which will 
be determined at a later phase of the project.   
 
Because no items currently present a major risk to the project, a contingency level of 30% was 
selected for use in the 11-Page Cost Estimates.  Project Risk meetings will be held throughout 
the subsequent phases of the project. 
 

Design Standards Risk Assessment 
 
A Design Standards Risk Assessment for both mandatory and advisory design exceptions is 
provided in Tables 25 and 26, respectively, to discuss the probability of a design exception being 
approved in a later project phase.  This table was discussed with Luis Betancourt, Headquarters 
Project Delivery Coordinator, on June 11, 2014, and Tom Bouquin, District Division Chief of 
Design, on October 31, 2014. 
 
 

Table 25 
Mandatory Design Standards Risk Assessment 

Design Standard from HDM 

Probability 
of Design 
Exception 
Approval 

Justification for Probability Rating 

HDM. 302.1:  The shoulder widths given in 
Table 302.1 shall by the minimum 
continuous usable width of the paved 
shoulder. 

1.    High
  
 
 
2.    Medium
 

1. Existing I-15 shoulder widths were constructed 
using Metric units, which was standard at that 
time. 

2. Insufficient design data to ensure that 
preliminary proposed shoulder widths and spot 
locations are acceptable. 

HDM. 301.1: The traveled way width for 
new construction on two-lane and 
multilane highways, ramps, collector roads, 
other appurtenant roadways shall be 12 
feet. 

1.    High
  
 
2.    Medium 

1. Existing I-15 lane widths were constructed 
using Metric units, which was standard at that 
time. 

2. Insufficient design data to ensure that 
preliminary proposed lane widths are 
acceptable. 

 
HDM 501.3: The minimum interchange 
spacing shall be one mile in urban areas 
and two miles between freeway-to freeway 
interchanges and local street interchanges.   

High Interchange spacing is an existing condition. 

HDM 302.2(2) In paved median sections, 
shoulders to the left of traffic shall be 
designed in the plane of the traveled way. 

Medium 
Existing condition. Drainage conditions will be 
studied further in subsequent project phases. 
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Table 26 
Advisory Design Standards Risk Assessment 

Design Standard from HDM 

Probability 
of Design 
Exception 
Approval 

Justification for Probability Rating 

HDM. 504.2 (5) Vertical curves located just 
beyond the exit nose should be designed with 
a minimum 50 mph stopping sight distance. 

Medium 

Design details that put the proposed 
exception in context with other design 
considerations and impacts are not known at 
this time. 

HDM 504.2 (a) The design speed at the inlet 
nose should be consistent with approach 
alignment standards. 

Medium 

Design details that put the proposed 
exception in context with other design 
considerations and impacts are not known at 
this time. 

HDM 504.4(5) Single lane connectors in 
excess of 1,000 feet in length should be 
widened to two lanes to provide for passing 
maneuvers (see Index 504.4(4)) 

Medium 

Design details that put the proposed 
exception in context with other design 
considerations and impacts are not known at 
this time. 

 
 
14.  FHWA COORDINATION 

 
This Report was initially reviewed by Manuel E. Sánchez, Federal Highway Administration 
(FHWA) Project Oversight Manager (POM), on January 23, 2014 and was also reviewed by the 
current FHWA POM, Jacob Waclaw, on September 10, 2014.   
 
Per Moving Ahead for Progress in the 21st Century Act (MAP 21), this project is eligible for 
federal-aid funding and is considered to be FULL OVERSIGHT under current FHWA-Caltrans 
Stewardship Agreements. 
 
Due to its proposed preliminary design features, this project is eligible to be selected as a High 
Profile Project (HPP).  However, due to this project's low risk nature, an HPP designation was 
not selected by the FHWA POM.  This project will be considered a Delegated Project and 
approval authority will follow that outlined in the “Delegated Projects – NHS/Non-NHS” 
column of the Project Responsibilities List in Appendix B of the Project Development 
Procedures Manual (PDPM).  
 
For Delegated Projects, Caltrans will have approval authority for all aspects of a Federal-aid 
project, except those which may not be delegated by federal law (requiring FHWA approval).  
For the Delegated Projects, FHWA will verify compliance with federal regulations via annual 
program and process reviews.  (Exhibit 15) 
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15.  PROJECT REVIEWS 
 

 Name Date 

Headquarters Project Delivery Coordinator Luis Betancourt June 11, 2014 

Project Manager Karen Jewel January 16, 2015 

FHWA Project Oversight Manager (Previous) Manuel Sanchez January 23, 2014 

FHWA Project Oversight Manager (Current) Jacob Waclaw September 10, 2014 

Constructability Review Javier Alonso September 16, 2014 

Risk Management Coordinator Pedro Maria-Sanchez February 6, 2015 

 
 
 

16.  PROJECT PERSONNEL 
 
 
Rachel Mueller, PE   Project Engineer   (619) 688-3679 

Victor Cardenas, PE   Design Manager   (619) 688-3670 

Karen Jewel, PE    Project Manager   (619) 688-3803 

Dennis Jung    Environmental Generalist (619) 688-0266 

Amy Lamott Vargas   Right of Way    (619) 688-6944 

Guy Poirier, PE   Freeway Operations   (619) 688-3235 

Lawrence Emerson, PE   Traffic Systems Ramp Meter  (858) 467-3073 

Azar Habibafshar, PE  Environmental Engineer  (619) 688-3192 

Pedro Maria-Sanchez   Risk Analysis    (619) 718-7821 

Steve Warren   Landscape Architect  (619) 688-3100 

Rajpreet Singh   Design Electrical  (619) 688-3248 

Antonio Araullo   NPDES    (619) 688-6436 
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  SR-78 Existing Speed Graphs 
 

 
 

Figure 1 
Westbound SR-78 Speed Comparison 

YRs 2010 and 2013 

 
 
 
 

Figure 2 
Eastbound SR-78 Speed Comparison 

YRs 2010 and 2013 
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TRANSPORTATION MANAGEMENT PLAN DATA SHEET 
(Preliminary TMP Elements and Costs) 

Co/Rte/KP 
SD/15,78/PM R30.6-

R32.0, 12.6-R16.7 EA 

2T240K(1
11200013
1) Alternative No. Rev 2

Project Limit 

In San Diego County In Escondido and San Marcos on Route 15 from 0.2 Mile 
South of Hale Avenue Undercrossing to Route 15/78 Separation and on State 
Route 78 from 0.1 Mile East of Twin Oaks Valley Road Overcrossing to Route 
15/78 Separation. 

Project Description HOV CONNECTORS 
Expected Construction Schedule 2/2020 

1) Public Information
a. Brochures and Mailers $5,000 
b. Press Release

c. Paid Advertising $6,000 
d. Public Information Center/Kiosk $      
e. Public Meeting/Speakers Bureau

f. Telephone Hotline
g. Internet
h. Others  Construction Bulletins $12,500 

2) Motorists Information Strategies
a. Changeable Message Signs (Fixed) $      
b. Changeable Message Signs (Portable) $20,000 
c. Ground Mounted Signs $      
d. Highway Advisory Radio $      
e. Caltrans Highway Information Network (CHIN)
f. Others $      

3) Incident Management
a. Construction Zone Enhanced Enforcement

Program (COZEEP) $520,000 
b. Freeway Service Patrol $      
c. Traffic Management Team
d. Helicopter Surveillance $      
e. Traffic Surveillance Stations

(Loop Detector and CCTV) $      
f. Others $      
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4) Construction Strategies

a. Lane Closure Chart
b. Reversible Lanes
c. Total Facility Closure
d. Contra Flow
e. Truck Traffic Restrictions $      

f. Reduced Speed Zone $      
g. Connector and Ramp Closures
h. Incentive and Disincentive Clause $      
i. Moveable Barrier $      
j. Others $      

5) Demand Management
a. HOV Lanes/Ramps (New or Convert) $      

b. Park and Ride Lots $      

c. Rideshare Incentives $      
d. Variable Work Hours
e. Telecommute
f. Ramp Metering (Temporary Installation) $      
g. Ramp Metering (Modify Existing) $      
h. Others $      

6) Alternative Route Strategies
a. Add Capacity to Freeway Connector $      

b. Street Improvement (widening, traffic signal... etc) $

c. Traffic Control Officers $      
d. Parking Restrictions
e. Others $      

7) Other Strategies
a. Application of New Technology $      
e. Others $      

TOTAL ESTIMATED COST OF TMP ELEMENTS =  $563,500 
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Project Notes: 
Assumptions/ Comments: 
1. Entire project will take approximately 260 working days to construct.
2. Current dollar values used.  Inflation was not factored into the estimate.
3. Traffic Control/Maintain Traffic costs were not provided.  Please consult with the OE or
Construction office for this estimate. 
4. Portable CMS specified for this project by this estimate are designated for congestion relief
as outlined by DD-60.  Portable CMS required for other purposes should be included under 
other specifications; cost per unit is now $5,000 with 4 units estimated to be needed. 
5. The COZEEP specified for this project by this estimate is designated for congestion relief as
outlined by DD-60.  The COZEEP required for other purposes should be included under other 
specifications.  
6. A costruction information meeting should be held a week or two after the start of the project.
Mailers should be sent out for any day time and weekend full closures. For the Nordahl Bridge 
Project 11- 259804 the city of San Marcos provided the mailing data base for free.  If the city 
grants Caltrans the same privilege for this project then the mailers cost would be greatly 
reduced.  Notification should be sent well in advance to the area shopping centers.  A meeting 
with Palomar Hospital may be needed.  Notification will be sent to emergency services and the 
CA Trucking Association.   

Note 1:  All projects who's contract value is $5 million or more, and/or meet certain other 
criteria should be evaluated for applicability of A+B Bidding.  Consult the OE for more details 
about A+B Bidding. 
Note 2:  As outlined in Deputy Directive 60, this TMP is a living document, subject to change 
as required by changing circumstances.  If there is material change to the project scope which 
will affect the function or adequacy of the TMP, then changes to the TMP must be addressed. 
If traffic conditions at the project site demonstrate that TMP elements need to be adjusted to 
adequately address congestion, then the TMP shall be altered accordingly. 
Note 3: Hospitals with emergency services and fire stations that may require access through 
work zones at all hours should be accommodated.  Schools, major venues, shopping malls, and 
other heavily utilized areas should also be notified of construction activities that may impact 
their services.   

PREPARED BY 
Maryam Hashami 
(858) 467-3244 DATE 10/22/14 

APPROVED BY Foroud Khadem DATE 10/22/14 
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2/6/2015

LEVEL 2 - RISK REGISTER Project Name: DIST- EA 11- 2T240K
Project

Manager

Status ID # Type Category Title Risk Statement Current status/assumptions Probability Cost Impact Cost Score Time Impact Time Score Rationale Strategy Response Actions Risk Owner Updated

Active 1 Threat PM Project funding

Unsecured project funds could 
delay the project delivery and this 
could cause increase in costs due 
to future market conditions.

Project requesting support 
cost funds from the 2016 STIP 
to proceed to PAED. Funding 
sources for future phases is 
unknown at this time.

3-Moderate  2 -Low 6  4 -Moderate 12 Accept

It is important to further investigate 
funding options for this project and to 
coordinate with SANDAG. Review the 
project cost estimate in PAED.

Project Manager 1/29/2015

Active 2 Threat Environmental Hazardous waste

Contaminated material could be 
encountered or the level of 
contamination could be greater 
than anticipated which may 
increase project cost.

The Preliminary 
Environmental Analysis 
Report (PEAR) has identfied 
potential locations where 
hazardous waste may be 
encountered.

2-Low  4 -Moderate 8  8 -High 16 Mitigate
During PAED phase, a Phase I 
environmental site assessment will be 
performed. 

Environmental 1/29/2015

Unidentified utilities (Electrical Known utilities documented in
Conduct field investigation to identify 

Risk AssessmentRisk Identification

I-15/SR-78 HOV CONNECTOR Karen Jewel

Risk Response

Active 3 Threat Design Unidentified utilities

Unidentified utilities (Electrical 
power lines, gas lines, etc) may 
increase the project cost and delay 
the execution.

Known utilities documented in 
the PSR-PDS. More detailed 
study to be done in 
subsequent phases.

3-Moderate  4 -Moderate 12  8 -High 24 Mitigate

g y
utilities before construction and revise 
design for any potential impacts. 
Relocate the utilities during 
construction with a CCO.

Design 1/29/2015

Active 4 Threat Design Soundwalls design

Due to the lack of design data at 
this point, the soundwall design is 
undefined and this could cause an 
increased in costs.

Prelimiinary Environmental 
Assessment Report provided 
potenital locations that may 
require noise abatment and 
an estimated total cost for 
soundwalls.

3-Moderate  4 -Moderate 12  4 -Moderate 12 Mitigate

Detailed noise studies will be 
prepared during PAED phase. 
Engineer's Estimate was updated to 
included soundwall costs. 

Design and
Environmental

1/29/2015

Active 5 Threat Design Traffic closures

Undefined roadway closures due to 
unknown construction windows, 
environmental commitments, 
and/or rainy season requirements 
may impact the project schedule 
and increase support cost.

TMP Data Sheet has been 
obtained which include a list 
of preliminary TMP elements, 
such as lane closure charts 
and COZEEP, and costs. 

3-Moderate  4 -Moderate 12  8 -High 24 Mitigate

Obtain and review traffic charts and 
determine potential workarounds to 
be implemented during construction. 
Review potential impacts to 
construction activities. Undefined 
weekend closures, etc. would  be 
reviewed as part of the PA/ED.

Design 1/29/2015

R/W Data Sheet has been Provide work-around areas in 

Active 6 Threat ROW Condemnation delay

If Caltrans goes through the 
condemnation process there could 
be a delay to the project delivery 
including the construction phase. 

obtained and includes a 
Condemnation Factor to 
account for the possibility of a 
condemnation process in 
subsequent phases.

2-Low  2 -Low 4  8 -High 16 Mitigate

contract documents suspending the 
work if an area of work is not 
available due to R/W delay. Work 
proactively with RW to identify 
potential conflicts in acquiring parcels.

Design and 
Right of Way

1/29/2015

Active 7 Threat Design
Design exceptions for   
HOV transition geometry 

If design exceptions are required, 
additional time will be needed it for 
processing them and obtaining the 
approvals. This could delay the 
project and increase support costs.

Identified design exceptions 
were discussed with the HQ 
Design Reviewers and were 
included in the Design 
Standard Risk Assessment 
tables within the PSR-PDS.

3-Moderate  8 -High 24  8 -High 24 Mitigate

In PAED, review design alternatives 
for potential mitigation of design 
exceptions. Identify the need for 
additional design exceptions and 
coordinate with HQ Design Reviewer.

Design 1/29/2015

Active 8 Threat Design Construction Staging

Complicated staging of construction 
activities, especially the proposed 
structures, could impact the project 
schedule and increase project 
costs.

An overall concept of project 
phasing/staging is presented 
in the PSR-PDS, which 
describes the order of major 
construction activities.

3-Moderate  4 -Moderate 12  8 -High 24 Mitigate

Develop preliminary stage 
construction plans during PAED to 
further identify constructability issues 
and potential increases to project 
cost.

Design 1/29/2015

Due to potential soil issues and 
constrained areas selection of Combined recommendation Begin geotechnical studies at the

Active 9 Threat Design Retaining Walls

constrained areas, selection of 
alternative retaining wall types and 
construction methods may increase 
project costs and impact project 
schedule.

Combined recommendation 
from Geotechnical Services 
and Maintenance during 
Constructability Review

3-Moderate  8 -High 24  4 -Moderate 12 Mitigate

Begin geotechnical studies at the 
start of PAED to assist in determining 
appropriate wall types and 
construction methods needed.

Design 1/29/2015

Active 10 Threat DES Geotechnical Studies

A higher level of geotechnical 
testing and mitigation for potential 
soil issues may be required, which 
could increase project cost and 
impact the schedule.

Per recommendation from 
Geotechnical Services during 
Constructability Review

4-High  4 -Moderate 16  4 -Moderate 16 Mitigate

Begin geotechnical studies at the 
start of PAED to assist in determining 
wall types, connector foundation, 
construction methods and soil 
conditioning.

Design and 
Geotechnical

1/29/2015

Level 2 Risk Register EXHIBIT 14 
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Status ID # Type Category Title Risk Statement Current status/assumptions Probability Cost Impact Cost Score Time Impact Time Score Rationale Strategy Response Actions Risk Owner Updated

Active 11 Threat Design
HOV Connector Passing 
Lanes

Per HDM, passing lanes are 
required, which would increase the 
amount of roadway widening on 
both roadways, and impact project 
cost, scope and schedule.

Recommendation from 
meeting with Design Reviewer 
and from Constructability 
Review.

4-High  8 -High 32  4 -Moderate 16 Mitigate

Feasibility studies have been initiated 
for wider connector structure and/or a 
structure that can be widened in the 
future. Continue with formal study in 
PAED

Design 1/29/2015

Active 12 Threat Environmental
Environmental Document
Process

New legislation and/or protocols 
may impact the type of 
environmental studies needed for 
this project, which would impact 
project schedule, scope, and/or 
cost.

As of this entry, the proposed 
legislation has not been 
passed.

3-Moderate  4 -Moderate 12  4 -Moderate 12 Accept

Since it is unknown when the 
Legislation will be approved and/or 
what impacts this may have on the 
project, reevaluate project status 
once PAED phase has begun.

Environmental 2/5/2015

If migratory birds are located 
Per January 2015 
conversation with

I-15/SR-78 HOV CONNECTOR Karen Jewel

Risk Identification Risk Assessment Risk Response

Active 13 Threat Environmental Migratory Birds

nesting within or near our R/W, this 
would require additional studies 
and potential limitiations on 
construction activities, which would 
increase project schedule and cost.

conversation with 
Environmental, a migratory 
bird survey would be needed 
to determine if there are 
nesting birds within the project 
limits.

2-Low  2 -Low 4  2 -Low 4 Mitigate

Begin environmental study at the start 
of PAED to determine any potential 
nesting areas in and around the 
project limits.

Envronmental 2/5/2015

Active 14 Threat Design
Public Transporation 
Impacts

Construction staging may impact 
local public transporation systems 
requiring coordination with 
appropriate agencies which may 
impact project schedule and cost.

Public transportation systems 
within the project limits, 
including SPRINTER and BRT 
routes, have been identified in 
the PSR-PDS. 

3-Moderate  4 -Moderate 12  8 -High 24 Mitigate

Begin interactions with pubilic 
transporation agencies in PAED to 
determine appropriate methods to 
maintain service during construction. 

Design 1/29/2015

Active 15 Threat Design Contractor Staging Area

Due to limited excess R/W and/or 
potential environmental constraints, 
an off-site location may be needed 
for a contractor staging area, which 
would increase project costs and 
project footprint.

Quadrants of the 15/78 
interchange may be available 
potential staging area sites.

3-Moderate  4 -Moderate 12  4 -Moderate 12 Mitigate

Identify potential locations during 
preliminary design studies  of PAED.  
Work with Environmental and NPDES 
to determine feasiblity of using one of 
the interchange quadrants.

Design 1/29/2015

Impacts to the existing basin would

Active 16 Threat Design Existing Detention Basin

Impacts to the existing basin would 
require reconstruction using current 
standards and/or possible R/W 
acquisition if existing site is no 
longer usable, which would impact 
project schedule and cost.

Preliminary connector 
structure design avoids 
impacts to the detention 
basin.

3-Moderate  8 -High 24  8 -High 24 Mitigate

During subsequent phases, ensure 
that connector columns and other 
project features remain outside of the 
detention basin.  

Design and 
Hydraulics

1/29/2015

Active 17 Threat Design Stormwater Design

Roadway widening increases the 
amount of impervious surface and 
could impact BMP type selection, 
which could increase project cost.

Storm Water Data Report 
(SWDR) has been completed 
and discusses possible 
mitigation for stormwater 
impacts.

3-Moderate  4 -Moderate 12  2 -Low 6 Mitigate

The SWDR is a living document that 
will be revisited during each 
subsequent project phase. Treatment 
BMPs will be studied starting in PAED 
phase.

Design and 
NPDES

1/29/2015

Active 18 Threat Design
Construction Noise 
Restrictions

Restrictions on construction 
activities involving excessive noise 
impacts may increase project 
schedule and cost.

From preliminary design, 
bridge columns will use pile 
foundations and roadway 
widening will be near or 
adjacent to existing residential 
and business structures.

3-Moderate  4 -Moderate 12  2 -Low 6 Mitigate

During PAED, work with 
Environmental and Construction to 
determine potential construction noise 
restrictions and viable work 
alternatives.

Design and
Environmental

1/29/2015

Subsequent design studies could
Revised Advance Planning 

As bridge design studies continue in

Active 19 Threat Design Bridge Column Locations

Subsequent design studies could 
relocate bridge columns, which 
would impact project cost and 
schedule.

Studies avoided column 
placement in areas that would 
trigger significant project 
impacts.

3-Moderate  2 -Low 6  4 -Moderate 12 Mitigate

As bridge design studies continue in 
PAED, work with Structure Design 
and functional groups to minimize 
impacts to identfied areas to avoid.

Design and 
Structures

1/29/2015

Active 20 Threat Design Existing Channel

Existing channel between Nordahl 
and 15/78 SB Connector cannot be 
upgraded current standards, which 
will impact project scope and 
increase cost.

During a discussion with 
Hydraulics, impacts to this 
channel should be avoided, if 
feasible.

4-High  4 -Moderate 16  4 -Moderate 16 Mitigate
During PAED, future design efforts 
will explore ways to avoid impacting 
the channel.

Design and 
Hydraulics

2/5/2015

Active 21 Threat Design
New Detention/Retention 
Basins

New basins may be required to 
avoid any increase of flow into the 
San Marcos Creek and its 
tributaries, which will increase 
project costs and impact project 
scope and schedule.

During a discussion with 
Hydraulics, additional impacts 
to San Marcos Creek should 
be avoided .

4-High  8 -High 32  8 -High 32 Mitigate

During PAED, drainage and 
Hydraulic/Hydrology studies must 
closely evaluate the potential impacts 
to the San Marcos Creek and its 
tributaries.

Design and 
Hydraulics

2/5/2015

Level 2 Risk Register EXHIBIT 14 
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Revision# & Date: 

__Start___         
1/30/14_________ 

Record of FHWA Involvement 
Co-Route-PM

11-SD-15 PM R30.6/PM32.0 & 11-SD-78 PM 12.6/PM R16.7 
District-EA 11-2T240K  Prgm. Code 11.12.000.131 

Project Personal                                                     Name                                                               Phone # 
619  Project Phase 

Project Engineer Edmund R. Kennedy, PE 
(619) 688-
3647 

     Project Initiation Document (PID) 
     Project Approval & Environmental Document (PA&ED) 
     Plans, Specifications & Estimate (PS&E – RTL) 
     Construction Administration 
     Final Acceptance 

Project Manager Ann Fox, PE 
(619) 688-
6803 

Design Senior / IQA Engr. Jesus Vargas (619) 688-
3157 

FWHA Transportation Engr. Manual Sanchez (619) 699-
7836 

ITEM OF INTEREST TO FHWA and STEWARDSHIP AGREEMENT 
RESPONSIBLE 

CALTRANS 
UNIT 

Applicable 
  

Completed 
√     (date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

Consultation with FHWA Transportation Engineer (TE) to determine FHWA 
Involvement and whether project is High Profile per Stewardship Agreement 
and Supplement.  

Project 
Management 

     Yes 
 

    
1/23/2014 

          CT 
 
        FHWA 

      
 
      

Project Develop. 
Procedures 
Manual (PDPM) 

http://www.dot.ca.gov/h
q/oppd/pdpm/chap_pdf/c
hapt02.pdf 

Consultation with FHWA TE to determine type of Intelligent Transportation 
System (ITS) project and level of FHWA involvement, per 23 CFR 940.11.  
Major ITS projects (new systems, multi-jurisdictional, multi-modal, or software 
development) are HPP, however even minor ITS projects have procedural 
requirements.  See Stewardship Agreement and Approach to Identifying HPP, 
and LAPG, Chapter 12.6  

Project 
Management 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 940.11 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

High Profile Project  Agreement (HPPA)  Date HPPA is executed.  Include 
HPPA as attachment to this form. For Supplemental (HPPA) , See: 
http://www.dot.ca.gov/hq/oppd/stewardship/Process_for_Identifying_and_Sele
cting_High_Profile_Projects.pdf 

Project 
Management  

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Division of Design 
Manuals and 
Guidance 

http://www.dot.ca.gov/h
q/oppd/guidance.htm 

Administration / Financial Management 
Included for information only.  See Office of Federal Resources 
http://onramp/hq/budgets/fedres.shtml or for ‘Projects Funded by Others’, see 
the Division of Local Assistance: http://www.dot.ca.gov/hq/LocalPrograms/ 

Budgets and or 
Accounting 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Division of 
Accounting 

http://www.dot.ca.gov/h
q/asc/ 

Right of Way Included for information only.  See Division of Right of Way at: 
http://www.dot.ca.gov/hq/row/index.htm Right of Way      Yes 

 
          CT 
 

      
 

Project Develop. 
Procedures 

http://www.dot.ca.gov/h
q/oppd/pdpm/pdpmn.ht
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for current Right of Way Manual.                   FHWA       Manual (PDPM) m 

Environmental Included for information only. See Division of Environmental 
Analysis at: http://www.dot.ca.gov/hq/env/index.htm for the Standard 
Environmental Guidance (SER). Note that FHWA is no longer typically involved. 

Environmental 
Analysis 

     Yes 
 
 

          CT 
 
        FHWA 

      
 
      

Office of NEPA 
Delegation 

http://www.dot.ca.gov/h
q/env/nepa_pilot/index.ht
m 

 

ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

Deign / Project Management                                                                 

Consultant Selection/Agreement for procurement of engineering & 
design services.  Must comply with 23 CFR 172 Competitive negotiations 
using qualifications-based selection process. Includes using consultants 
in a management role.  FHWA approval for HPP only (consultant 
selection cannot be delegated - see HPPA). 

Phase 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 172 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm Varies 

Cost Estimate Review for Major Projects (typically >$500M). 
Coordinate with FHWA to schedule review – ties in with Major Projects 
below http://www.fhwa.dot.gov/programadmin/mega/mpguide.cfm 

Throughout 
PDP $960 
million 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Major Projects – Cost 
Estimating Guidance 

http://www.fhwa.dot.gov
/programadmin/mega/cef
inal.cfm 

Annual Financial plan for projects from $100M to $499M. 
Send plan to FWHA when applicable.  Codified in Title 23 US Code 
Section 106 (i) from US Public Law 109-59 (SAFETEA-LU) Sec 1904 (i) 
http://www.fhwa.dot.gov/safetealu/legis.htm 

Throughout 
PDP--No 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Title 23 US Code http://uscode.house.gov/
download/pls/23C1.txt 

Major Projects (≥ $500M) and TIFIA Loan Projects. Annual Project 
Management Plan and Financial Plan Codified in Title 23 US Code 
Section 106 (i) from US Public Law 109-59 (SAFETEA-LU) Sec 1904 (i) 
http://www.fhwa.dot.gov/safetealu/legis.htm 

Throughout 
PDP--No 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

FHWA Major Project 
Guidance and Title 23 
US Code (see above 
link) 

http://www.fhwa.dot.gov
/programadmin/mega/01
1907.pdf 

Major ITS Project Development, (new systems, multi-jurisdictional, 
multi-modal, or software development). FHWA approves SERF and 
SEMP.  See Project Management Item of Interest for more information. 

Varies--No 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 940.11 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Non-Major (Minor) ITS Project Development (upgrade existing system, 
add ITS field devices).  SERF approval delegated to Caltrans.  See 
Project Management Item of Interest for more information. 

PID--No 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 940.11 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

New or Modified Interstate Access Control Change - Determination of 
Engineering and Operations Acceptability (conceptual & final approval). 
See also: http://www.fhwa.dot.gov/legsregs/directives/fapg/access.htm, 
and FR Doc 98-3460 (2/11/1998). 
http://www.access.gpo.gov/su_docs/fedreg/frcont98.html 

PID--Yes? 
PA&ED 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Design Information 
Bulletin 77 
Chapter 500 – HDM 
and 23 CFR 625 

http://www.dot.ca.gov/h
q/oppd/dib/dib77.htm 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Design Exceptions non Interstate.  Delegated to Caltrans.  For NHS 
system see 23 CFR 625. Send Fact Sheet to FHWA when indicated. 
See also:  http://www.dot.ca.gov/hq/oppd/pdpm/chap_pdf/chapt21.pdf 

PID--Yes 
PA&ED 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Highway Design 
Manual 
Topic 82 

http://www.dot.ca.gov/h
q/oppd/hdm/pdf/english/
chp0080.pdf 

Design Exceptions on the Interstate (13 controlling Criteria). 
See also:  http://www.dot.ca.gov/hq/oppd/pdpm/chap_pdf/chapt21.pdf 

PID--No 
PA&ED 

     Yes 
 

          CT 
 

      
 

HDM 
Index 82.2 and 

http://www.dot.ca.gov/h
q/oppd/hdm/pdf/english/
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ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

Based on 23 CFR 625.                   FHWA       108.3(2)(c) chp0080.pdf 

Design period.  Geometric design of new and reconstructed facilities on 
the Interstate should be based on a 20-year design period.  Related to 
Topic 103.2 of the HDM.  See AASHTO ‘A Policy on Design Standards 
Interstate System’  January 2005 and FHWA Memorandum dated 5/8/06 
http://www.fhwa.dot.gov/programadmin/standards.cfm 

PID--Not yet 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 625 
 
 
Topic 103.2 HDM 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
http://www.dot.ca.gov/h
q/oppd/hdm/hdmtoc.htm 

Value Engineering Analysis performed on project where cost is ≥ $25M 
or for bridge projects where the costs is ≥ $20M (or as required by 
FHWA). See also (SAFETEA-LU) Sec 1904  (e).  Send report to FWHA 
when indicated. http://www.fhwa.dot.gov/safetealu/legis.htm 

PID preferred 
PA&ED and/or 
later--pending 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 627 
Chapter  19 - PDPM 

http://www.dot.ca.gov/h
q/oppd/pdpm/pdpmn.ht
m 

Approved PID – copies sent to FHWA.  Normally done for all HPP or 
where indicated. PID--OK 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

 
Chapter  9 - PDPM 

http://www.dot.ca.gov/h
q/oppd/pdpm/pdpmn.ht
m 

Public Interest Findings  See the Office of Federal Resources for PIF guidelines: http://onramp/hq/budgets/federalresources/library/PIF_Guidelines_Nov_2006.pdf 
PIF form can also be accessed in Appendix B of the RTL Guide: http://www.dot.ca.gov/hq/esc/oe/specifications/rtl_guide 

Airspace Clearance FAA.  Additional notice to FAA required (see Topic 
207 – HDM and FAA regulations 14 CFR 77. 
http://ecfr.gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr&tpl=/ecfrbrowse/Title14/14tab_02.tpl 

PID--No 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 620 (A) 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Use of Negotiated Consultant Contracts.  HPP only.  See 23 CFR 172 for 
administration of engineering and design related service contracts. Varies 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 172.5(3) 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Statewide and project specific use of proprietary products and 
processes.  HPP only unless delegated to Caltrans.  FHWA approval 
required for statewide use.  See Section 6.10 of the Ready-to-List and 
Construction Contract Award Guide (RTL Guide). 
http://www.dot.ca.gov/hq/esc/oe/specifications/rtl_guide/ 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.411 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Use of publically furnished materials and expenses.  HPP only unless 
delegated to Caltrans.  FHWA approval required for statewide use.  See 
Section 7.8 of the Ready-to-List and Construction Contract Award Guide 
(RTL Guide): http://www.dot.ca.gov/hq/esc/oe/specifications/rtl_guide/ 
The Office of Federal Resources is also involved. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.407 
 
Office of Federal 
Resources 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
http://onramp/hq/budget
s/fedres.shtml 

Advertising period less than three weeks.  FHWA approval required.  
Typically used for emergency contracts.  See Section 12 of the Ready-
to-List and Construction Contract Award Guide (RTL Guide). 
http://www.dot.ca.gov/hq/esc/oe/specifications/rtl_guide/ 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.112 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Use of contracting method other than competitive bidding.  HPP only 
unless delegated to Caltrans.  Typically used for emergency contracts 
where life or health is significantly compromised.  See Major Damage 
Restoration Program, Director Order Guidelines: 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.104 and 
635.204 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
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ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

http://onramp.dot.ca.gov/hq/maint/orway/ha23/do_guide/dog00.html 

Use of Force Account.  HPP only unless delegated to Caltrans.  Typically 
used for emergency contracts where life or health is significantly 
compromised.  Also limited use for RR or utility work.  Also applies to 
supplemental work.  See Section 1 of the RTL Guide and Major Damage 
Restoration Program, Director Order Guidelines. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.204 and 
635.205 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Use of Mandatory Borrow / Disposal Sites.  HPP only unless delegated to 
Caltrans.   See Section 1 of the RTL Guide  Note that Optional Borrow / 
Disposal sites operate under different rules (see Section 10 of the RTL 
Guide). 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.407 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Use of Publically Owned Equipment.  HPP only unless delegated to 
Caltrans.   See Section 12 of the RTL Guide   PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

 
23 CFR 635.106 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Misc. activities where a PIF is required;  
• Buy America.23 CFR 634.410 
• Convict-produced materials (as State-furnished).23 CFR 635.417 
The RTL Guide has additional information throughout 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR as noted 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Approve preliminary plans for major and unusual structures. HPP only 
unless delegated to Caltrans.    PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Title 23 US ode 
Chapter 1 - Section 
106 

http://www.access.gpo.g
ov/uscode/title23/title23.
html 

Experimental Features, both pilot and demonstration.  Includes Design 
Sequencing.  For directions on completing the required Construction 
Evaluated Work Plan for experimental features, see 
http://www.dot.ca.gov/hq/oppd/rescons/CEWP_Guidelines_09-28-
06.pdf, and FHWA guide on Construction Projects Incorporating 
Experimental Features 
http://www.fhwa.dot.gov/programadmin/contracts/expermnt.cfm  

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 625 and for 
Des/Seq; California 
codes Streets and 
Highways Code Sec. 
217-217.9 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
http://www.leginfo.ca.go
v/calaw.html  

Use and occupancy of Acquired R/W, including R/W encroachments and 
access rights.  See Index 504.8 of the HDM for a discussion of access 
rights at interchanges. 

PA&ED 
PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 710 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Emergency Relief and Restoration Damage Assessment Reports (ER – 
DAF) on State Highway System.  For DAF sample and instructions, see  
http://www.fhwa.dot.gov/cadiv/other/emergency.htm and Apex. ‘O’ of 
the PDPM http://www.dot.ca.gov/hq/oppd/pdpm/pdpmn.htm 

PA&ED 
PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 668 
See also the CT 
Division of 
Maintenance Major 
Damage web page 
(internal - INTRANET) 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
http://onramp.dot.ca.gov
/hq/maint/orway/ha23/in
dex.htm
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ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

Emergency Relief and Restoration Damage Assessment Reports (ER – 
DAF) off State Highway System.  HPP only, except where delegated to 
Caltrans per ER Guidance, question 5 and 8 specifically. See: 
http://www.fhwa.dot.gov/cadiv/docs/er_qa.htm.  For DAF sample and 
instructions, see http://www.fhwa.dot.gov/cadiv/other/emergency.htm 
and Apex. ‘O’-PDPM  http://www.dot.ca.gov/hq/oppd/pdpm/pdpmn.htm 

PA&ED 
PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 668 
See also the CT 
Division of 
Maintenance Major 
Damage web page 
(internal - INTRANET) 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
http://onramp.dot.ca.gov
/hq/maint/orway/ha23/in
dex.htm

Design Exceptions not related to the 13 controlling criteria (includes 
Caltrans only mandatory and Advisory Design standards.  For HPP only, 
send copies to FHWA (no approval required). 
See also:  http://www.dot.ca.gov/hq/oppd/pdpm/chap_pdf/chapt21.pdf 

PID 
PA&ED 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Highway Design 
Manual 
Topic 82 

http://www.dot.ca.gov/h
q/oppd/hdm/pdf/english/
chp0080.pdf 

Technical studies related to the environmental document (e.g. Air 
Quality, Noise (includes Noise Abatement Decision Report – see chapter 
30 of the PDPM) , Water Quality, Historical property).  For HPP only, 
send copies to FHWA (no approval required). See section 2 of chapter 
10 of the PDPM  http://www.dot.ca.gov/hq/oppd/pdpm/pdpmn.htm 

PA&ED 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

Standard 
Environmental 
Guidance, (SER) 
Chapter 1 

http://www.dot.ca.gov/se
r/vol1/vol1.htm 

Authority to Advertise, Award and Administer (AAA).  FHWA approval 
required for HPP only.  See chapter 2, section 5 of the PDPM: 
http://www.dot.ca.gov/hq/oppd/pdpm/pdpmn.htm, the RTL Guide: 
http://www.dot.ca.gov/hq/esc/oe/specifications/rtl_guide/, and the 
Local Assistance Manual (Authorization to Proceed –E-76): 
http://www.dot.ca.gov/hq/LocalPrograms/lam/lapm.htm Includes FHWA 
approval of major addenda during advertising. 

PS&E 
Construction 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 635.112 & 
625.3 
 
Caltrans Divisions of 
Budgets, Office of 
Federal Resources 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
http://onramp/hq/budget
s/fedres.shtml  

NEPA approval delegated to Caltrans*.  Send copy of doc. to FHWA 
*Except for projects listed in the MOU covering FHWA NEPA Delegation 
dated 6/29/07.  For these FHWA retains approval and oversight. 
http://www.dot.ca.gov/ser/downloads/MOUs/nepa_delegation/sec6005
mou.pdf  

PA&ED 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

Sec 6005 SAFETEA-LU 
Caltrans Divisions of 
Environmental 
Analysis, Office of 
NEPA Delegation 

http://www.fhwa.dot.gov
/safetealu/index.htm  
http://www.dot.ca.gov/h
q/env/nepa_pilot/index.ht
m  

Copies of Draft Project Report and Project Report (Final) to be sent to 
FHWA.  Applies to all HPP and other projects if requested by FHWA. PA&ED 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Courtesy copy for FHWA regardless of approval 
status. 

Constructability Review (State Highway System only except for projects 
funded 100% by others).  See Constructability guidance memo 
http://www.dot.ca.gov/hq/oppd/design/m052098.htm  Varies 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

Documentation on RTL Cert. Form that CR did take 
place as required.  See Appendix F of RTL Guide 
http://www.dot.ca.gov/hq/esc/oe/specifications/rtl
_guide/   

Cooperative Agreements (and Cooperative Agreement Reports) for 
projects funded by others on the State Highway System if the 
construction phase is to be administered by Caltrans.  Send copy to 
FHWA.  HPP only. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

Section 5, Chapter 2 
PDPM 

http://www.dot.ca.gov/h
q/oppd/pdpm/pdpmn.ht
m  

Exceptions for traffic control standards contained in the Manual of 
Uniform Traffic Control Devises (MUTCD) and the California supplement 
thereto. See http://mutcd.fhwa.dot.gov/ for the MUTCD and for the  
CA  Sup., see http://www.dot.ca.gov/hq/traffops/signtech/mutcdsupp/  

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 655 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
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   Exhibit 15 

ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

Approval of PS&E.  HPP only unless delegated to Caltrans.  See the 
Construction Program Guide and the Contract Administration Core 
Curriculum Participant's Manual and Guidance Guide 2006: 
http://www.fhwa.dot.gov/construction/cqit/pse.cfm  

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 205 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Copy of PS&E Memorandum and related documents (RTL Certificate and 
others) submitted to FHWA.  HPP only unless delegated to Caltrans.  
See PS&E Memorandum (Appendix E of the RTL Guide). The salient 
portion is in the distribution section, external offices - FHWA.

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

RTL Guide 
http://www.dot.ca.gov/h
q/esc/oe/specifications/rtl
_guide/RTLGuide.pdf  

Copy of Construction Contract Time CPM Schedule and related 
documents.  HPP only unless delegated to Caltrans.  See Design Memo 
dated 2/28/01: http://www.dot.ca.gov/hq/oppd/design/m022801.pdf  

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

RTL Guide 
http://www.dot.ca.gov/h
q/esc/oe/specifications/rtl
_guide/RTLGuide.pdf  

Copy of Construction Transportation Management Plan and related 
documents. Significant - HPP only unless delegated to Caltrans.  For 
information, see Deputy Directive 60  (Caltrans INTRANET sites) 
http://admin.dot.ca.gov/bfams/deputydirectives/Internal/DD-60.pdf and 
the Caltrans Office of System Management TMP web site: 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 630.1012 
 
See 23 CFR 630.1010 
for definition of 
Significant 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Copy of Environmental Commitments Record, the PS&E / RTL review 
tool and the (PS&E) Environmental Certification form to FHWA.   HPP 
only unless delegated to Caltrans.  For more information, see the 
Standard Environmental Reverence, Chapter 39  and related links 
http://www.dot.ca.gov/ser/vol1/sec5/ch39impc/chap39.htm 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 771 
 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Copy of the Railroad Clearance and associated documents.  HPP only 
unless delegated to Caltrans.   See RTL Guide Section 1.3.2(e), and the 
Right of Way Manual (Section 8.69 and 14.03.03: 
http://www.dot.ca.gov/hq/row/rowman/. Note that RR Agreements are  
now the responsibility of the District R/W Railroad Agent – see: 
http://onramp.dot.ca.gov/hq/esc/sd/documents/railroad/roles_and_resp
onsiblities_for_state_highway_projects_involving_railroads.pdf   

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 646.216 and 
23 CFR 635 (Subpart 
C) 
 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Copy of the Funding package. HPP only unless delegated to Caltrans.  
See RTL Guide, Sec. 9.  The Funds Request form can be downloadad 
from the Office of Capital Improvement Programming (OCIP) web site:  
http://www.dot.ca.gov/hq/transprog/allocation_new.htm.  Includes 
Segregated BEES estimate and Cooperative Agreements (if any).  See 
also the PS&E Submittal Memo – FHWA distribution. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

Funding Package 
Guidelines http://oe.dot.ca.gov/  

Approval of Special Experimental Project – 14, Alternative Contracting.  
Note that SEP - 14 projects are HPP.  See the FHWA web site: 
http://www.fhwa.dot.gov/programadmin/contracts/sep_a.cfm#s1 for 
information on Innovative Contracting. FHWA approval required 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 USC 112 http://uscode.house.gov/
download/pls/23C1.txt 

Approval of Public Private Partnership (PPP) aka Special Experimental 
Project – 15.  Note that SEP – 15 projects are HPP.  See the FHWA web 
site on PPP http://www.fhwa.dot.gov/ppp/index.htm for information on 
PPP.  Enabling legislation required.  FHWA approval required 

Varies 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

See the Caltrans Office 
of Innovative Finance 
web site for the 
enabling legislation 

http://www.dot.ca.gov/h
q/innovfinance/Public-
Private%20Partnerships/
PPP_main.html  
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   Exhibit 15 

ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

E76 submittal.  This is an electronic process for obtaining Federal Funds.  
See the Office of Federal resources (Caltrans INTRANET sites): 
http://onramp/hq/budgets/fedres.shtml and the Division of Accounting, 
Accounting Manual (Chapter 18 – Federal Program Accounting): 
http://onramp.dot.ca.gov/hq/accounting/Accounting_Manual/index.htm  
For projects funded by others, see the Division of Local Assistance: 
http://www.dot.ca.gov/hq/LocalPrograms/ 

Varies 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

See the FHWA 
publication: Financing 
Federal-aid Highways 
for additional 
information 

http://www.fhwa.dot.gov
/reports/financingfederal
aid/financing_highways.p
df  

Chapter 2 of the PDPM has an example copy of the E76 form and has additional background material. 

Concurrence by FHWA to award or reject contract.  HPP only unless 
delegated to Caltrans.  Normally the Office of Federal Resources 
prepares and distributes the Federal Detailed Estimate Package and 
obtains FHWA concurrence  See RTL Guide Section 14. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

RTL Guide Section 14 
http://www.dot.ca.gov/h
q/esc/oe/specifications/rtl
_guide/  

Bridges w/ US Coast Guard involvement.  FHWA may provide exemption 
from permit –see 23 CFR 650.815.  FHWA approves plans where permit 
is required –see 23 CFR 650.807.  Additional material available from US 
Coast Guard:  http://www.uscg.mil/hq/cg5/cg5411/BPAG_2008.pdf  

PID--No 
PA&ED 
PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 650.805 & 807 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

PS&E shall incorporate those noise abatement measures which are 
reasonable and feasible. Delegated to Caltrans.  Noise abatement 
studies occurs at the PA&ED stage.  This is a final check off that noise 
abatement measures are incorporated as previously determined. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 772.11(g) 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

FHWA approval/notification required for use of supplemental items or 
state furnished material/expenses not specifically listed as ‘preapproved’ 
by FHWA.  May also require a PIF.  See RTL Guide, Section 7.  HPP 
require FHWA approval. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

RTL Guide Sec 7 
http://www.dot.ca.gov/h
q/esc/oe/specifications/rtl
_guide/  

Utility agreements - 23 CFR 645.113 and Railroad agreements - 23 CFR 
646.216 require FHWA approval for HPP only unless delegated to 
Caltrans.   PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 645.113 
23 CFR 646.216 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Warranties shall be approved by FHWA.  See Contract Administration 
Core Curriculum Participant’s Manual and Guidance Guide 2006: 
http://www.fhwa.dot.gov/programadmin/contracts/cacc.pdf.  
Previously considered experimental. 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 635.413 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

FHWA approval of Liquidated Damages and Incentive/Disincentive 
payments.  HPP only unless delegated to Caltrans.  No approval 
necessary if following liquidated damages guidelines in the RTL Guide. 
See FHWA Contract Administration Core Curriculum Participant’s Manual 
and Guidance Guide 2006; Time-Related Incentive/Disincentive (I/D) 
Provisions and Liquidated Damages for guidance: 
http://www.fhwa.dot.gov/programadmin/contracts/cacc.pdf  

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 635.127 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
 

Utility agreements - 23 CFR 645.113 and Railroad agreements - 23 CFR 
646.216 require FHWA approval for HPP only unless delegated to 
Caltrans.   PS&E 

     Yes 
 

          

          CT 
 
        FHWA 

      
 
      

23 CFR 645.113 
23 CFR 646.216 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 
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   Exhibit 15 

ITEM OF INTEREST 
TYPICAL 
PROJECT 
PHASE 

Applicable 
 

Completed 
(date) 

High Profile Project      YES    NO      Preliminary (√ if Yes) 

Initial Date Guidance Web site for Guidance 

FHWA approval of significant Floodplain encroachments.  See the 
Standard Environmental Reference (SER) Chapter 38 NEPA Delegation – 
Floodplains.  Consult FHWA to determine significance of encroachment   

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 650.105 
 

http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

FHWA Approval of Levees and Dams formed by Highway Fills.  See the 
Highway Design Manual Index 805.5   Note that other high risk 
hydraulic structures may cause project to be a HPP – consult FHWA 
when in doubt – see first Item of Interest 

PS&E 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

23 CFR 650.115 
http://www.fhwa.dot.gov
/legsregs/directives/cfr23
toc.htm 

Construction 
Included for information only. 
FHWA continues to be involved during the construction process. See 
Construction Manual http://www.dot.ca.gov/hq/construc/manual2001/ 

Construction 
     Yes 

 
          

          CT 
 
        FHWA 

      
 
      

Division of 
Construction 

http://www.dot.ca.gov/h
q/construc/  

Other FHWA involvement 
If there are other issues not covered they should be listed in a separate 
document and attached to this form.  Typically applies to special 
projects with a very high degree of exposure. 
 

Varies 
     Yes 

 
          

          CT 
 
        FHWA 
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Additional Guidance and Instructions 
 
FHWA 
This form is intended as a reminder of those things necessary to be in place in order to secure Federal Funding or to 
address Federal items of interest.  Items checked yes will require additional documentation.  Items within the form noted 
as copy, are intended to remind the engineer to send a completed copy of the item noted to the FHWA.  At a minimum, 
each project will have this form completed for each stage of the project development process. <back> 
 
Project Phase 
At a minimum this form should be completed for each project phase.  Additional forms will be necessary between phases 
if there are major project changes.  Remember that this form does not replace timely and appropriate communication 
with  the FHWA, it only documents that the communication did take place, and the results of the communication.  In 
most cases additional documentation will be required to complete the requirements of the FHWA policy and regulations 
pertaining to the Federal Highway Fund and the requirement to oversee this fund in responsible and accountable manner. 
<back> 
 
HPP 
A High Profile Project will require a separate agreement.  These are projects of special interest to the FHWA and the 
Federal Highway Fund.  Refer to the Supplemental to the Stewardship Agreement for complete instructions on what 
constitutes a High Profile Project and the handling of High Profile Projects. <back> 
 
Stewardship 
This Section is included as a reminder that many items previously handled by the FHWA are now handled by Caltrans or 
the local agency.  Care should be exercised to verify that items necessary to secure Federal Aid Funding and or comply 
with other Federal Issues have been attended to. <back> 
 
Responsibility 
This is the unit that typically has ownership of the noted activity.  Following the first page the Project Manager, the 
Project Engineer or the Design Senior / IQA Engineer can meet with the FHWA and initial besides the Caltrans box.  Since 
this is a communication tool, all parties, including the FHWA need to be sent copies of this form whenever there are 
changes.  The original form should be kept in the project files. <back> 
 
Applicable and Completed (date) 
If the item is applicable check the ‘Yes” box.  If not, leave the box unchecked.  When the item is completed, check the 
lower box, and insert the date completed. <back> 
 
Initial 
The Caltrans and the FHWA representative should initial whenever there is a change in the form.  This can come from a 
change in the project or a change in the project phase.  For each change a new form should be prepared.  Make note of 
the revision number and date in the upper left-hand corner of the form. <back> 
 
Date 
Insert date the initials are placed in the box to the left. <back> 
 
Typical Project Phase 
For each item, the project phase where this item is typically applicable is noted for information purposes.  The actual 
Project Phase is indicated on the first sheet.  The Project Manager is responsible to see that all items, regardless of typical 
phase, are addressed in a timely manner.  Varies means that typical phase is dependent on project cost, scope and 
schedule, while Throughout PDP means that the section is applicable for the duration of the Project Development 
Process.<back> 
 
Consultation 
While the goal is to successfully obtain the funds to move forward with the transportation improvement project, this is 
overshadowed by the larger goal to administer the Federal Highway Funds in a responsible manner.  The FWHA has been 
given the authority to accomplish this and needs to be involved in all projects where Federal Funds are used.  In many 
cases this responsibility has been delegated to Caltrans.  This does not diminish the need for clear and timely 
communication with the FHWA.  Communication with the FHWA is paramount to the successful delivery of not only the 
particular project of interest, but also the entire Transportation Program. <back> 
 
HPPA 
Refer to the Supplemental to the Agreement on Identifying High Profile Projects and the template for a High Profile 
Agreement.  Major Projects, those with costs exceeding $500 Million are a subset of High Profile Projects, and require a 
special type of agreement.  The template for this type of agreement is also in the Supplemental.  Once completed, send 
the original agreement to the Office of Federal Resources, Division of Budgets, Attention: Fardad Falakfarsa.  For 
examples of High Profile Agreements and Major Project Agreements, see the Division of Design web page concerning the 
Stewardship Agreement with the FHWA: http://www.dot.ca.gov/hq/oppd/stewardship/ <back> 
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Administration 
This portion of the Record of FHWA Stewardship form will generally require assistance from Financial Management.  
Except for Funding Eligibility Determinations, the FHWA has retained Approval Authority for Financial Management 
decisions. <back> 
 
Right of Way 
Many approvals involving Right of Way previously required from the FHWA for projects using Federal Funds have been 
delegated to Caltrans.  The Caltrans Division of Right of Way is typically involved.  Attach additional sheets if necessary to 
document R/W discussions. <back> 
 
Environmental 
Under NEPA Delegation, most documents requiring the FHWA approval have been delegated to Caltrans.  There are some 
exceptions.  Contact your environmental coordinator for additional information.  For specific guidance see Chapter 38 of 
the Standard Environmental Reverence (SER) http://www.dot.ca.gov/ser/vol1/sec6/ch38nepa/chap38.htm or the noted 
references.  Attach additional sheets if necessary. <back> 
 
Construction 
Once a project proceeds to the construction phase, Federal involvement continues.  During this phase the Resident 
Engineer replaces the Project Engineer and the Construction Senior Replaces the Design Senior.  In addition to the normal 
items needing the FHWA approval during this phase, if there are project changes that impact the FHWA involvement they 
should be addressed.  If the project is High Profile, the HPP Agreement will have responsibilities delineated. <back> 
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APPENDIX B:  PROJECT RESPONSIBILITIES LIST 

Overview 
The Project Responsibility List identifies the responsible agency for project level actions.  It is 
organized by columns listed as High Profile and Delegated Projects.  Within each column, 
activities are listed and the appropriate Approval Authority (FHWA or Caltrans) is identified.  
The FHWA will maintain approval authority for activities that cannot be delegated and activities 
that may pose a risk to individual projects.  The activities with highlighted (   ) cells 
under the High Profile projects column, which show FHWA, may be delegated to Caltrans if the 
particular activity is of low risk to the project or the FAHP. 

APPROVAL ACTION Approval Authority 

High Profile 
Projects 

Delegated 
Projects 

NHS/Non-NHS 
ADMINISTRATION 

Financial Management 

All Vouchers (progress payments and final) FHWA FHWA 

Federal-aid Project Agreement and Modification—Preliminary 
Engineering through Construction  [23 CFR 630.110] 

FHWA FHWA 

Funding Eligibility Determinations FHWA Caltrans (4) 

Obligate funds FHWA FHWA 

Section 1.9 Waiver  [23 CFR Section 1.9] FHWA FHWA 

PROJECT DEVELOPMENT 

ROW 

Accept ROW certificate 3 as a condition of PS&E approval  [23 CFR 
635.309(c)(3)] 

FHWA FHWA 

Accept ROW certificates 1 and 2 as a condition of PS&E approval  [23 
CFR 635.309(c)(1)&(2)] 

FHWA Caltrans 

Air space agreements / Non-highway use and occupancy not on the 
Interstate  [23 CFR 710.405] 

FHWA Caltrans 

Air space agreements / Non-highway use and occupancy on the 
Interstate  [23 CFR 710.405] 

FHWA FHWA 

Control of Access  [23 CFR 620.203(h)] FHWA FHWA 

Functional Replacement  [23 CFR 710.509] FHWA FHWA 

Junkyard Control  [23 CFR 751.25] FHWA FHWA 

Outdoor Advertising Sign Removal Projects  [23 CFR 750.307] FHWA FHWA 

Protective Buying and Hardship Acquisition  [23 CFR 710.307, 503] FHWA FHWA 

Public Interest Finding (PIF) - Disposal of federally funded ROW  [23 
CFR 710.403, 409] 

FHWA FHWA 

Railroad Agreement  [23 CFR 646.216 (3)(d)] FHWA Caltrans 

Relinquishment of a Highway Facility for continued highway purposes 
[23 CFR 620.201, 202, 203] 

FHWA FHWA 

Request for Credits for Early Acquisition of ROW  [23 CFR 710.501] FHWA FHWA 

Request for Direct Federal Acquisition  [23 CFR 710.603] FHWA FHWA 

EXHIBIT EXHIBIT 15

11-SD-15,78
PM R30.6/R32.0 (15)
PM 12.6/R16.7 (78)
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APPROVAL ACTION Approval Authority 

High Profile 
Projects 

Delegated 
Projects 

NHS/Non-NHS 
Request for Federal Land Transfer  [23 CFR 710.601] FHWA FHWA 

Request for Waivers  [49 CFR 24.204(b)] FHWA FHWA 

Utility Agreement  [23 CFR 645.113, 119] Caltrans Caltrans 

Utility Relocation  [23 CFR 645 subparts A and B] FHWA Caltrans 

Withholding of Payments  [23 CFR 710.203(c), 23 CFR 1.36] FHWA FHWA 

Environment 

Categorical Exclusion (CE)  [23 CFR771.117 (c) and (d): SAFETEA-LU 
6004; 23 CFR 771.117 all other CEs: SAFETEA-LU 6005] 

Caltrans (1) Caltrans (1) 

Certification of Public Hearing  [23 CFR 771.111(h)(2)(vi)] Caltrans Caltrans 

Draft Environmental Impact Statement (DEIS)  [23 CFR 771.123; 23 
CFR 771.123 (e); SAFETEA-LU 6005] 

Caltrans (1) Caltrans (1) 

Environmental Assessment (EA) Availability to the Public  [23 CFR 
771.1199(c); SAFETEA-LU 6005]  

Caltrans (1) Caltrans (1) 

Final Environmental Impact Statement (FEIS)  [23 CFR 771.125; 23 CFR 
771.125(c); SAFETEA-LU 6005] 

Caltrans (1) Caltrans (1) 

FEIS Legal Sufficiency  [23 CFR 771.125(b); SAFETEA-LU 6005] Caltrans (1) Caltrans (1) 

Finding of No Significant Impact  [23 CFR 771.121; SAFETEA-LU 6005] Caltrans (1) Caltrans (1) 

Noise Abatement  [23 CFR 772] Caltrans Caltrans 

Project-Level Transportation Conformity for CE processed under 
SAFETEA-LU 6004 MOU  [40 CFR 93] 

Caltrans (1) Caltrans (1) 

Project-Level Transportation Conformity for CE, EA and Environmental 
Impact Statement (EIS) processed under SAFETEA-LU 6005 MOU  [40 
CFR 93] 

FHWA FHWA 

Record of Decision  [23 CFR 771.127; SAFETEA-LU 6005] Caltrans (1) Caltrans (1) 

Re-evaluation on Approved Environmental Documents  [23 CFR 
771.129; SAFETEA-LU 6004 & 6005] 

Caltrans (1) Caltrans (1) 

Section 4(f) De Minimis Determination  [SAFETEA-LU 6004, 6005 & 
6009, 49 USC 303] 

Caltrans (1) Caltrans (1) 

Section 4(f) Individual  [23 CFR 771.135; SAFETEA-LU 6004 & 6005] Caltrans (1) Caltrans (1) 

Section 4(f) Programmatic  [23 CFR 771.135; SAFETEA-LU 6004 & 
6005] 

Caltrans (1) Caltrans (1) 

Supplemental EIS  [23 CFR 771.130; SAFETEA-LU 6005] Caltrans (1) Caltrans (1) 

Preliminary Design 

Consultant Selection  [23CFR 172.5] FHWA Caltrans (2)   

Financial Plans for projects from $100M to $499M  [SAFETEA-LU 1904] Caltrans Caltrans 

Major ITS Project Development  [23 CFR 940.11] FHWA FHWA 

Major Projects and TIFIA Loan Projects - Project Management Plan and 
Financial Plan Approval  [SAFETEA-LU 1904] 

FHWA FHWA 

Minor ITS Project Development  [23 CFR 940.11] Caltrans Caltrans 
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APPROVAL ACTION Approval Authority 

High Profile 
Projects 

Delegated 
Projects 

NHS/Non-NHS 
New/Modified Interstate Access Determination of Engineering and 
Operations Acceptability  [Feb 1998 Federal Register, Vol#28 - (minor 
access changes delegated to Caltrans, see letter dated September 15, 
1994] 

FHWA 
(Caltrans) 

FHWA 
(Caltrans) / N/A 

PIF – Airspace Clearance FAA  [CFR 620.104] FHWA FHWA / N/A 

PIF - Use of Negotiated Consultant Contracts  [23 CFR 172.5(3)] FHWA Caltrans 

Detailed Design 

Approve preliminary plans for major and unusual structures FHWA Caltrans 

Design Exceptions, non-Interstate (all other projects)  [23 CFR 625.3] Caltrans Caltrans/   
Local (3) 

Design Exceptions on the Interstate (13 controlling Criteria)  [23 CFR 
625.3] 

FHWA FHWA/NA 

Experimental Features (Pilot and Demo) aka CEWP, design/sequencing FHWA FHWA 

New/Modified Interstate Access Control Change - Final Approval  [Feb 
1998 Federal Register, Vol#28] 

FHWA FHWA 

PIF – Statewide and project specific use of proprietary products and 
processes  [23 CFR 635.411].  If statewide, FHWA approval. 

FHWA Caltrans 

PIF and Cost Justification Letter - Statewide and Project Specific - 
Concur in use of publicly furnished materials and expenses  [23 CFR 
635.407].  If statewide, FHWA approval. 

FHWA Caltrans  

ROW encroachments - Use and occupancy of acquired ROW  [23 CFR 
710.401, HDM 504.8] 

FHWA FHWA 

Value Engineering  [23 CFR 627, SAFETEA-LU 1904] Caltrans Caltrans/ 
Local (3) 

PS&E and Advertising 

Authorize advertising for bids  [23 CFR 635.112] FHWA Caltrans 

Authorize utility or railroad force account work  [23 CFR 645.113 & 
646.216] 

FHWA Caltrans 

Bid Analysis (Engineer Estimates) FHWA Caltrans (2) 

Consultant Agreements  [23 CFR 172.7 - 172.9] FHWA Caltrans (2) 

Exempt bridge from Coast Guard permit requirements  [23 CFR 650.805] FHWA FHWA 

Hiring of consultant to serve in a "management" role  [23 CFR 172.9(d)] FHWA Caltrans 

Noise - Reasonable and Feasible Determination for PS&E approval  [23 
CFR 772.11(g)] 

Caltrans (1) Caltrans 

PIF - Advertising period less than three weeks  [23 CFR 635.112] FHWA Caltrans 

PIF - Use of contracting method other than competitive bidding  [23 CFR 
635.104 & 204] 

FHWA Caltrans 

PIF - Use of Force Account  [23 CFR 635.204, 205] FHWA Caltrans 

PIF - Use of Mandatory Borrow/Disposal Sites  [23 CFR 635.407] FHWA Caltrans  

PIF - Use of Publicly Owned Equipment  [23 CFR 635.106] FHWA Caltrans 

PS&E  [23 CFR 630.205, 23 USC 106] FHWA Caltrans (2) 

Supplemental Work Item Justification FHWA Caltrans 
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APPROVAL ACTION Approval Authority 

High Profile 
Projects 

Delegated 
Projects 

NHS/Non-NHS 
Utility and railroad agreements  [23 CFR 645.113 & 646.216] FHWA Caltrans (2) 

Warranties  [23 CFR 635.413] FHWA FHWA   

Construction 

Accept Materials Certification  [23 CFR 637.207] FHWA Caltrans (2) 

Addenda during advertising period  [23 CFR 635.112(c)] FHWA Caltrans (2) 

Buy America Waiver  [23 CFR 635.410, ISTEA Sec. 1041(a) & 1048(a), 
41 CFR 10 (a-d)]  Submit to HQ if >$50K. 

FHWA FHWA 

Concur in award of contract  [23 CFR 635.114] FHWA Caltrans (2) 

Concur in rejection of all bids  [23 CFR 635.114] FHWA Caltrans (2) 

Concur in settlement of contract claims  [23 CFR 635.124; C&M Manual, 
Chapter 2] 

FHWA Caltrans (2) 

Concur in termination of contracts  [23 CFR 635.125] FHWA Caltrans (2) 

Construction engineering by local agency  [23 CFR 635.105] FHWA Caltrans 

Contract time extensions  [23 CFR 635.120 & 121] FHWA Caltrans (2) 

Final inspection/acceptance of completed work  [23 USC 114(a)] FHWA Caltrans (2) 

Incentive/Disincentive Amount Justification  [23 CFR 635.127] FHWA Caltrans (2) 

Innovative Contracting Requirements  [SEP 14 & 15] FHWA FHWA 

Liquidated Damages (rates subject to FHWA approval)  [23 CFR 
635.127] 

FHWA Caltrans 

Major changes and extra work  [23 CFR 635.120] FHWA Caltrans 

Minor changes and extra work  [23 CFR 635.120] FHWA Caltrans (2)   

Subcontracting Requirements  [23 CFR 635.116(b)] FHWA Caltrans (2)   

Research 

Experimental Features  [FAPG Ch. 6, Sect G 6042.4] FHWA FHWA 

Emergency Relief 

ER Damage Assessments and Reports on the SHS  [23 CFR 668, 23 
USC 120 and 125] 

FHWA FHWA 

ER Damage Assessments and Reports off the SHS  [23 CFR 668; 23 
USC 120 and 125; ER Q&A, Question #5 Revised DAF and #8 
Coordination with Other Agencies] 

FHWA/ 
Caltrans 

Caltrans 

(1) Caltrans has assumed responsibility for these items under the Section 6004 and 6005 MOUs.  The 
FHWA will reassume responsibility should any of the applicable agreements be terminated or expire.  
Additionally, the FHWA remains responsible for several projects that have been excluded from the 
assumption of NEPA responsibilities by Caltrans. 
(2) Activity is delegated to the local agency. 
(3) Caltrans approval for State Highways on the Federal Aid system, local agency approval for non-State 
Highways on the Federal Aid system. 
(4) Subject to the FHWA's Random Sampling Verification Process. 

EXHIBIT EXHIBIT 15



 
Exhibit 16 

T E C H N I C A L  M E M O R A N D U M   
 

San Diego Regional HOV/Managed Lanes Systems Planning 
and Implementation Guide: Recommendations for the I-15/SR 
78 Connector  
 
PREPARED FOR: Chris Schmidt, Caltrans 

 

COPIES TO: Allan Kosup, Caltrans 
Ann Fox, Caltrans 

 

PREPARED BY: Loren Bloomberg, CH2M HILL 
Roger Boothe, CH2M HILL  
John El Khoury, CH2M HILL 

  

DATE: October 21, 2013 

 

1. Introduction:  Need for Design Guidance 
The planned Interstate 15/State Route 78 (I‐15/SR 78) connector will improve operations and safety at the 
congested system interchange in Escondido.  However, there are many uncertainties to toll elements, due to the 
connector extending the I‐15 Express Lanes (managed lanes) with a new managed lanes connector to another 
corridor.  Key issues include: 

 The phasing approach for future projects 

 The locations of the Intermediate Access Points (IAPs) 

 Considerations for connecting toll facilities, including High Occupancy Vehicle (HOV) requirements 

 Signing 
 
After Section 2 (existing conditions), this memorandum is divided into four main sections (3 through 6), following 
those elements.   These sections address those issues, and are intended to provide guidance to designers and 
others responsible for developing the details of the proposed connectors. 
 

2. Summary of Existing Conditions 
The I‐15/SR 78 connector is in northern San Diego County, in the northwestern part of the city of Escondido.  West 
of I‐15, SR 78 carries approximately 160,000 vehicles a day, on a grade‐separated alignment, connecting to I‐5 in 
Oceanside.  To the east, SR 78 becomes an at‐grade facility, with volumes dropping to approximately 30,000 
vehicles a day in Escondido.  South of SR 78, I‐15 carries approximately 200,000 vehicles a day.  Volumes drop to 
125,000 vehicles/day north of SR 78. 

The I‐15 Express Lanes begin near the I‐15/SR 163 interchange, and end near SR 78.  There is no direct connection 
to SR 78 via the Express Lanes – drivers must use the general purpose (GP) connectors.  Ingress and egress for 
these drivers is near Citracado Parkway, although there is also a Direct Access Ramp (DAR) at Hale Avenue. 

I‐15 Express Lane solo drivers must pay a toll.  The Express Lanes use a distance‐based dynamic pricing system.  
The toll varies based on the traffic in the Express Lanes, and drivers are charged a flat rate per mile at the time 
they enter the Express Lanes.  Tolls are displayed on Dynamic Message Signs (DMSs) in advance of each entrance.  
On I‐15, static signs with DMS elements are used, as illustrated in Exhibit 1.  The DMS information includes the 
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minimum and maximum toll, plus one or more possible fares for shorter trips to upcoming freeway interchanges, 
such as SR 56.  Not every exit point toll is shown. 

Exhibit 1 
DYNAMIC MESSAGE SIGNS ON I‐15 EXPRESS LANES 

  

Sign locations are south of the Carroll Canyon Parkway exit ramp and south of the Citracado Parkway exit ramp 

 
Table 1 is a summary of occupancy data on the existing I‐15 Express Lanes near Hale Avenue.   A high percentage 
of the commuter driver population (particular southbound in the AM) is single‐occupant vehicles (SOVs).   These 
vehicles will likely be willing to use a tolled connector to SR 78. 
 
Table 1 
VOLUMES AND OCCUPANCY THE I‐15 EXPRESS LANES AT HALE AVENUE (APRIL 2013 DATA) 

 
Direction 

Peak 
Period 

Total 
Volume 

Mode Split 

SOV  HOV‐2  HOV‐3  Motorcycle  Vanpool/Bus 

NB  AM Peak  441  27%  56%  9%  7%  1% 

  PM Peak  3754  43%  45%  4%  4%  3% 

SB  AM Peak  3738  68%  26%  2%  4%  2% 

  PM Peak  1065  36%  53%  6%  4%  1% 

 
 

3. Phasing Approach 
Since I‐15 is already a managed lanes facility, the approach for phasing the SR 78 improvements is different than 
most other corridors in the San Diego area.    There are two basic options: 

 Open the SR 78 connector as an HOV‐2 facility, and convert to managed lanes (tolled) later 

 Open the SR 78 connector and managed lanes as a tolled facility 

The first option appears somewhat easier to design, because it does not require tolling infrastructure.  However, 
since there are efficiencies in building the tolling elements even if it opens as HOV, it would be recommended to 
install much or all of that infrastructure when the facility is built.  Therefore, there won’t be significant cost 
savings with the first option.  Also, the signing between an HOV (SR 78) and tolled (I‐15) managed lanes system is 
complicated, especially if it just for an interim period.  Therefore, the second option is strongly recommended. 

With the second option, it is assumed that the SR 78 improvements will include the I‐15 connectors and a short 
section of median managed lanes.  In the short‐term, if the SR 78 improvements occur over a relatively short 
section (i.e., no farther than Twin Oaks Valley Road), the SR 78 connection will effectively be an extended DAR.   If 
managed lanes were implemented on SR 78 to the west, these segments would be tolled separately, so it could be 
phased as a toll or HOV segment when it is built. 
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Regardless of the phasing of the SR 78 improvements, the new connector should be opened as a managed lane 
facility. 

 
4. Intermediate Access Points 
This section documents the logic behind the recommended ingress/egress locations or IAPs, for the I‐15/SR 78 
connector area.  The IAP locations are based upon initial discussions at a September 17, 2012 meeting with 
Caltrans staff, but have been updated based on current design plans.  The project limits considered in this memo 
include the completed section of I‐15 and the planned improvements on SR 78.  The I‐15 study area is from the 
Citracado Parkway interchange to the El Norte Parkway area.  The current I‐15 Express Lanes end just north of 
Valley Parkway, just north of the Hale Avenue DAR.  The SR 78 study area is from the Twin Oaks Valley Road 
interchange to I‐15.     

The primary design guidance for locating IAPs is based on Caltrans’ Traffic Operations Policy Directive (TOPD) 11‐
02.  The key criteria for locating openings for buffer‐separated HOV lanes are as follows: 

 The start of an IAP (start dashed striping) should be located at sufficient distance from the immediate 
upstream on‐ramp. 

 The recommended distance is equal to 800 feet times the number of lane changes that a driver from 
the upstream on‐ramp needs to make to get into the HOV lane by the end of an IAP.  For a 2000‐foot 
IAP, the upstream distance is the number of lanes times four, minus 2000 feet. 

 A similar criterion applies for the end of an IAP, where the end of the dashed striping should be 
located at sufficient distance from the closest downstream off‐ramp (800 feet per lane change, not 
counting the lane change out of the IAP). 

 The standard length of an IAP is 2000 feet (dashed striping). 

The recommended configuration IAPs are illustrated in Exhibit 2.   The existing I‐15 Express Lanes are shown in 
red, with proposed IAPs illustrated as green lines.    

Four IAPs are shown on I‐15 and SR 78.  There is an existing IAP at the Citracado Parkway interchange on I‐15. The 
proposed IAP at 9th Avenue/Auto Parkway and I‐15 would be installed as a managed lane (Express Lane) IAP.  The 
proposed IAPs at Nordahl Road/SR 78 and Twin Oaks Valley Road/SR 78 would be built for a combination of HOV 
and managed lane IAP access. 
 
Even though the IAPs are on separate freeways, they are interrelated.  Therefore, the discussion of the IAPs is 
organized by direction (north to west, and east to south).  The operational rules for the IAPs for SOVs using the 
managed lane connector are discussed in Section 5, and details of the assessment of the SR 78 IAPs are included 
in Appendix A. 

Northbound to Westbound 
The existing IAP is located at Citracado Parkway, starting at station 1531+80.  The length of the IAP is 2000 feet, 
which meets the TOPD 11‐02 guidelines.  The distance to the downstream off‐ramp is about 5700 feet, which is 
more than sufficient. 

A proposed IAP is located at approximately station 1608+70, immediately north of the 9th Avenue off‐ramp.  The 
start of this IAP is approximately 4200 feet north (downstream) of the on‐ramp from Citracado Parkway (station 
1564+30), sufficient distance for entering traffic per the TOPD 11‐02 guidelines. The length of the IAP is only 2000 
feet, again meeting the guidelines.  Downstream, the off‐ramps are 1400 feet (Valley Parkway) and 5400 feet (SR 
78).  The Valley Parkway distance does not meet the guidelines (4000 feet at that location), but the SR 78 ramp 
does meet the guidelines (2400 feet).  The SR 78 volumes are much higher (combined 50,000 vehicles/day) than 
Valley Parkway (7700 vehicles/day). 
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Exhibit 2 
CURRENT AND FUTURE IAP LOCATIONS ON SR 78 AND I‐15 
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Currently, northbound traffic in the I‐15 Express Lanes that wants to exit at SR 78 (or 9th Avenue and Valley 
Parkway) must exit the Express Lanes well upstream.  The proposed IAP at 9th Avenue could be installed before 
the SR 78 connector is built, but that would result in high volumes of weaving traffic to SR78.  The majority of the 
SR 78 ramp traffic is headed westbound.  The opening of the connector creates an opportunity to construct a new 
IAP for traffic exiting to eastbound SR 78, and to allow northbound I‐15 traffic to enter the Express Lanes and use 
the connector.  Therefore, this IAP should be opened at the same time as the new I‐15/SR 78 connector. 

At the SR 78/Nordahl Road interchange, the start of the proposed westbound IAP is located at station 855+90.  
The start of the IAP is 2500 feet upstream of the I‐15 connector, which is sufficient distance, because only three 
lane changes are needed.  The length of the IAP (2000 feet), and the distance from the end of the IAP to the 
Barham Drive/Woodland Parkway off‐ramp also meet the requirements of TOPD 11‐02. 

 The proposed westbound Twin Oaks Valley Road IAP also meets the requirements of TOPD 11‐02.  The critical 
distance is from the Barham Drive/Woodland Parkway on‐ramp to the end of the IAP (approximately 6100 feet), 
which is more than sufficient. 

These IAPs provide operational benefits, especially coupled with the new connector.  They will encourage use of 
the Express Lanes/HOV lane, and reduce the distance for drivers in the GP lanes.   With the new connector, the 
weaving operations at the I‐15/SR 78 interchange will be improved.  

 
Eastbound to Southbound 
On eastbound SR 78, IAPs are recommended at the Twin Oaks Valley Road and Nordahl Road interchanges.  The 
Twin Oaks Valley Road IAP is located far enough upstream of the Barham Drive/Woodland Parkway interchange.  
However, there is a slight overlap (470 feet) between the Twin Oaks Valley Road entrance ramp and the end of 
the IAP.  That overlap should be addressed in final design. 

At Nordahl Road, the entry point at station 839+00 will allow for sufficient weaving distance from the Barham 
Road on‐ramp, which is 3500 feet upstream.  The 2000‐foot IAP meets the TOPD guidelines.   Downstream, there 
is 4200 feet of weaving distance to the I‐15 connector, meeting the guidelines for three lane changes.  Most of the 
managed lane traffic will be using the new I‐15 connector, so weaving movements will be minimized. 

There is no corresponding IAP on southbound I‐15, similar to the northbound IAP at the 9th Avenue interchange.   
An IAP was considered at that location, but there would not be sufficient distance from the (upstream) Valley 
Parkway on‐ramp or the (downstream) Citracado Parkway off‐ramp.  The lack of a southbound I‐15 IAP would 
primarily affect the on‐ramps from westbound SR 78, Valley Parkway, and 9th Avenue.   Vehicles destined for the 
Valley Parkway, 9th Avenue, and Citracado Parkway off‐ramps would not be able to use the Express Lanes on new 
SR 78/I‐15 connector. 

 
5. Managing Connecting Toll Facilities 
The 2050 Regional Transportation Plan (RTP) includes a project to build an I‐15/SR 78 HOV connector by the year 
2020.  Concepts and timing for building the connector were evaluated as part of the State Route 78 Corridor Study 
(May 2012) prepared for Caltrans, SANDAG, and the City of San Marcos.   Caltrans is currently working on 
developing concepts for the connector and HOV lanes on SR 78.  The current concept is a single‐lane median‐to‐
median connector between the two freeways.  On eastbound SR 78, the single‐lane HOV would trap to the 
connector to southbound I‐15, and form the second lane on the I‐15 Express Lanes.   On northbound I‐15, one of 
the two Express Lanes would trap to the connector, which would eventually form the single HOV lane on 
westbound SR 78.  Assuming SR 78 is opened as a toll facility, the toll connections between SR 78 and I‐15 have to 
be planned carefully.   
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5.1 Pricing Scheme 
With two lanes in each direction, I‐15 is operated as a Highway Occupancy Toll‐2 (HOT‐2) managed lanes system, 
where HOV‐2s can travel free and single‐occupant vehicles (SOVs) can use the Express Lanes if they pay a toll.  SR 
78 will only have one managed lane in each direction, but demands are expected to be low enough to allow for 
HOT‐2 operations as well. 

Since the I‐15 Express Lanes work as a linear system under current operations, the pricing scheme is relatively 
simple.  With a cost per mile, the charges to drivers are based only on the length of the segment.  

While I‐15 is priced “per mile”, that might not be as logical for the relatively short segment of SR 78.   For 
example, a driver on northbound I‐15 from SR 163 will travel 20 miles.  Another driver who starts at SR 163, and 
takes the I‐15/SR 78 connector and leaves the Express Lanes at the Nordahl Road interchange, might travel 21 
miles.   At even the highest current toll ($8, or 40 cents/mile), the effective toll on the SR 78 connector will only be 
40 cents.  A solution may be to use a higher rate per mile on SR 78, but that may result in much higher total tolls if 
the managed lanes on SR 78 extend west of Barham Drive.  The best solution will likely be a fixed toll on the 
relatively short section of SR 78 managed lanes. 

 

5.2 Signing Issues 
With higher tolls on SR 78, some drivers may choose to use the general purpose lane connectors, or the Hale 
Avenue DAR.  They need to be informed by adequate signing on I‐15.  These choices will complicate the signing on 
I‐15.  The biggest issue is northbound drivers will now have an additional possible destination, (west on SR 78) 
with an additional associated charge.   If a flat charge for the connector to SR 78 is instituted, those drivers will 
pay a higher toll than those continuing north on I‐15.   The difference in toll becomes greater as drivers enter to 
the north.   Section 6 addresses the specifics of signing I‐15. 

 

5.3 HOV vs. Managed Lanes 
The signage is relatively simple for a connector between two freeways with managed lanes operating at HOT‐2.  
However, if the new lanes on SR 78 are operated as HOV, the system becomes somewhat more complex for 
occupancy requirements and, to some extent, for signing.    

On SR 78, the key issue is where SOVs using the (tolled) connector must exit the HOV lane on SR 78.   In the short‐
term, the connector might end at the Nordahl Road interchange, but if not, SOVs must be forced out of the HOV 
lanes on SR 78.   In Los Angeles, there are direct connectors from the Express Lanes on I‐110 to the HOV lanes on 
I‐105.   SOVs are allowed to use the connector, but are required to exit at the first IAP.   Similar signage would be 
needed on SR 78.   

 

6. Signing 
In developing signing plans for managed lanes on the I‐15/SR 78 connector, the key reference is the requirements 
for managed lanes signing, as described in the California version of the Manual of Uniform Traffic Control Devices 
(MUTCD).  However, the MUTCD does not provide specifics on every situation, so designers must consider how to 
provide ample information for motorists to make route decisions and enough advance warning to enact those 
decisions.    

This section provides an overview of the applicable MUTCD requirements that designers must take into account, 
and also describes the recommendations for information to be displayed to drivers using the I‐15/SR 78 
connector. 
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6.1 Information to Be Displayed on Managed Lanes Signs 
Through a combination of static signs and DMSs, information sufficient to allow motorists to make an upstream 
decision regarding whether to use the GP or managed lanes1 will be communicated.   Informational signs should 
be placed well in advance of access/egress points and system interchanges (e.g., I‐15/SR 78), in both directions.   
Sign placement should be guided by MUTCD requirements outlined in Appendix B, as well as Caltrans geometric 
design criteria.   Additionally, guide signs should be placed in advance of, and within, access/egress points and 
system interchanges.  These guide signs are needed to direct vehicles in entering, proceeding through and exiting 
the managed lanes.   Guide sign criteria are also presented in Appendix B. 

Information to be displayed will include: 

 Toll Rates will be displayed on both DMSs and on static signs with a dynamic display element. Toll 
rates can be displayed from the intermediate access point (IAP) to the next egress point, from the IAP 
to major (system) interchanges, and from the IAP to the final egress point in the system. 

 Travel Times will be displayed on both DMSs and on static signs with a dynamic display element.  Both 
toll rates and travel times are shown in Exhibit 1.  Travel times will be displayed from the IAP to the 
same locations where toll rates are displayed. 

 Traveler Information will be displayed on DMSs placed throughout the freeway corridor.  Traveler 
information could include notification of special events, weather conditions, congestion warning, and 
notification of diversion routes, work zone warning, and other information that may be of use to 
motorists 

 Incident Information will be displayed on DMSs placed through the freeway corridor.  Incident 
information includes notification of an incident ahead; diversion routes, incident response 
information, and such other information as may be useful in managing traffic during an incident. 

 Emergency Management Information will be displayed on DMSs placed through the freeway 
corridor. Emergency management information includes Amber Alerts, evacuation notifications, 
diversion routes, suspicious activity notifications, severe weather warnings, and such other 
information as may be useful in managing traffic during an incident. 

 Motorist Guide Information Guide signs may be post‐mounted along the side of the roadway or 
gantry/mast‐mounted above the roadway.   Guide information directs the motorist into, through and 
out of the managed lanes.    Multiple examples are provided in Section 3.2. Guide signs may be post‐
mounted along the side of the roadway or gantry/mast‐mounted above the roadway.   Guide 
information directs the motorist into, through and out of the managed lanes.    Multiple examples are 
provided in Section 3.2. 

 Vehicle Occupancy and Restrictions (e.g., Highway Occupancy Vehicle (HOV)), and vehicle restrictions 
(e.g., “no trucks”) will be displayed primarily on static signs, both post‐mounted and overhead, 
throughout the project footprint. Signs will be placed well in advance of the point where the 
requirements or restrictions are in effect.   Details of the placement of these signs are provided in 
Section 3.2. 

   

                                                            
1 The generic term “managed lanes” is used to refer to the existing I‐15 Express Lanes, and any new managed lanes (HOV or 
HOT) on SR 78, as well as the I‐15/SR 78 connector. 
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6.2   Guidance for Signing the I‐15/SR 78 Connector 

The new managed lanes I‐15/SR 78 connector will necessitate signing changes at multiple locations:  

 An ingress location for the northbound I‐15 IAP near the I‐15/SR 78 connector 

 All ingress points along the northbound I‐15 Express Lanes  

 The access point for southbound I‐15 from the I‐15/SR 78 connector, and further upstream on SR 78. 

General guidance is provided in Section 6.2.1.  The signage for northbound I‐15 is addressed in Section 6.2.2, and 
the signage for SR 78 is addressed in Section 6.2.3. 

6.2.1  General Guidance 

For guide sign panels identifying destination, a standard positive contrast sign with green background and white 
lettering is recommended.  The color format for the top banner follows the guidelines from the California version 
of the MUTCD.  The toll pricing hybrid panel sign follows the standard regulatory format with black lettering on 
white background.  These signs are consistent with the current signs on the I‐15 Express Lanes. 

Signs should follow the standard spacing recommended by the MUTCD.  During the preliminary design phase, a 
determination can be made on the feasibility to combine sign infrastructure by co‐locating sign supports with 
existing sign supports.  During this phase, the residual capacity of the existing sign structures can be assessed to 
determine the possibility of co‐locating sign structures.  A minimum spacing of 800 feet will be required for all 
overhead signs. 

6.2.2  I‐15 Express Lanes and the Northbound I‐15 to Westbound SR 78 Connector 

A hybrid design is used for the existing signs at all access points to the I‐15 Express Lanes.  A minimum toll is 
displayed on a top panel using a Dynamic Message Sign.  The bottom panel displays the destination with the 
associated pricing and the travel time required to the destination.  Due to the addition of I‐15/SR 78 connector 
and the need to toll the connector, existing signing will need to be modified to include the new destination. 

Two sets of advance guide signs will be required.  The first set of guide signs will direct drivers who will be 
entering the I‐15 Express Lanes, and may be driving to destinations other than SR 78.  The second set of guide 
signs will provide route guidance to northbound I‐15 drivers to use either the new SR 78 connector or stay in the I‐
15 Express Lanes and ultimately transition into the northbound GP lanes. 

South End Signs 

Exhibit 3 is the proposed guide sign for northbound vehicles entering the Express Lanes south of SR 56.  This sign 
should be used for traffic entering the Express Lanes from I‐15 or SR 163; from the IAPs near Miramar Road, 
Carroll Canyon Road; and from the direct access ramps (DARs) at Sabre Springs and (future) Hilary Drive. 
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Exhibit 3 

SIGNING OPTION FOR MULTIPLE DESTINATIONS (SOUTH END OF I‐15) 

 

Drivers destined for the north end of I‐15 (i.e., to Escondido or beyond) or SR 78 (via the new connector) will both 
see the “TO 78” designation as applying to them.   The pricing (and to a lesser extent, the travel time) will only be 

accurate for one of them.  Since these drivers will be traveling a relatively long distance (12 to 20 miles) the 
difference between the prices will be relatively small. 

North End Signs 

Exhibits 4 and 5 illustrate the proposed guide signs for northbound vehicles entering the Express Lanes north of SR 
56.  These signs should be used for traffic entering from the IAPs near SR 56, Camino Del Norte, Duenda Road, and 
Citracado Parkway; and from the DARs at Rancho Bernardo, Del Lago, or Hale Avenue. 

 
Exhibit 4 

SIGNING OPTIONS FOR MULTIPLE DESTINATIONS (NORTH END OF I‐15) 
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Exhibit 5 

SIGNING OPTIONS FOR SINGLE DESTINATIONS (NORTH END OF I‐15) 

 

The signs in Exhibits 4 and 5 can be used interchangeably.  The two‐destination version in Exhibit 4 differentiates 
the toll between staying on I‐15 and using the I‐15/SR 78 connector.   This sign is preferred, but the sign in Exhibit 
5 may be used for locations where less space is available.   It will only show the toll and travel time to 
“Escondido”, which could be I‐15 or SR 78.  

Exhibit 6 shows the signs to the SR 78 connector, at the north end of I‐15.  The toll for the connector will be 
shown on a DMS element of a static sign. 

 
Exhibit 6 

SIGNS FOR WESTBOUND SR 78 CONNECTOR 

   

6.2.3  Eastbound SR 78 Connector to the Southbound I‐15 Express Lanes 

With the I‐15/SR 78 connector, a new set of standard Express Lanes access signs will be required.  The minimum 
toll to access the connector to connect to southbound I‐15 Express Lanes will be displayed on the bottom panel 
DMS.  Exhibit 7 presents the proposed guide signs approaching the southbound I‐15 Express Lanes using the new 
SR 78 connector. 
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Exhibit 7 

SIGNS FOR EASTBOUND SR 78 CONNECTOR TO SOUTHBOUND I‐15 

 

 

 

7. Summary of Recommendations 
Based on the preliminary assessment of SR 78 managed lanes, and discussions with Caltrans, the following 
recommendations are offered for consideration in the SR 78 planning documents: 

 Include IAPs in both directions on SR 78 at the Nordahl Road and Twin Oaks Valley Road interchanges. 

 Include a new IAP on northbound I‐15 at the 9th Avenue/Auto Parkway interchange.   A similar IAP can be 
considered in the southbound direction, but is not recommended without further study. 

 Toll the I‐15/SR 78 connector at opening day, and allow for HOV‐2s to ride free. 

 Develop a standard flat rate tolling approach for SR 78.   

 Identify signing plan requirements for I‐15 (throughout the corridor) and the connector.  The current I‐15 
Express Lanes signing approach will need to be updated when SR 78 opens, including changes to existing 
signs. 

   



SAN DIEGO REGIONAL HOV/MANAGED LANES SYSTEMS PLANNING AND IMPLEMENTATION GUIDE: RECOMMENDATIONS FOR THE I-15/SR 78 CONNECTOR 

Exhibit 16 

Appendix A – IAP Assessment 
Caltrans has already identified preliminary locations for IAPs along SR 78.  The eastbound locations are at: 

 El Camino Real 

 Plaza Drive 

 Melrose Drive 

 Escondido Avenue 

 Rancho Santa Fe Road 

 Twin Oaks Valley Road 

 Nordahl Road 

The westbound locations are at: 

 Nordahl Road 

 Twin Oaks Valley Road 

 Rancho Santa Fe Road 

 Escondido Avenue 

 Melrose Drive 

 Vista Way 

 El Camino Real 

The primary design guidance for locating IAPs is based on Caltrans’ Traffic Operations Policy Directive (TOPD) 11‐
02.  The key criteria for locating openings for buffer‐separated HOV lanes are as follows: 

 The start of an IAP (start dashed striping) should be located at sufficient distance from the immediate 
upstream on‐ramp. 

 The recommended distance is equal to 800 feet times the number of lane changes that a driver from 
the upstream on‐ramp needs to make to get into the HOV lane by the end of an IAP.  For a 2000‐foot 
IAP, the upstream distance is the number of lanes times four, minus 2000 feet. 

 A similar criterion applies for the end of an IAP, where the end of the dashed striping should be 
located at sufficient distance from the closest downstream off‐ramp (800 feet per lane change, not 
counting the lane change out of the IAP). 

 The standard length of an IAP is 2000 feet (dashed striping). 

As part of the assessment of IAPs on all the corridors, these IAP locations were reviewed.  Exhibit A‐1 is a 
summary of the analysis.    There are four parts to the attachments:  two tables for the entrance ramps 
(eastbound and westbound) and two tables for the exit ramps.   For the entrance ramps (on the left side), the 
distance from the ramp to the downstream IAP is determined.  For the exit ramps, the distance from the 
upstream IAP to the exit ramp is determined.   
 
There were two considerations in evaluating the IAPs: 
 

 There should be sufficient IAPs so that these distances are not too large (especially for high‐volume 
ramps).  Otherwise, the HOV/managed lanes may be underutilized, because some drivers will not be able 
to use the HOV/managed lanes efficiently. 

 If the distances are too short, the location may not meet the design guidance in TOPD 11‐02. 
 
In general, there are a sufficient number of IAPs.  The average (volume‐weighted) distance between the IAP and 
the immediate upstream/downstream ramp is approximately 1.3 miles.    The only section where an additional 
IAP could be considered is between Rancho Santa Fe Road and Escondido Avenue IAPs.   There are two 
interchanges and approximately 3.7 miles separating these two IAPs.   The Sycamore Road interchange would be a 
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potential additional location.  However, the longest distance any driver will need to take to an IAP is just over 3 
miles, so additional IAPs are not critical 

Some of the IAPs are too close to upstream and downstream ramps.   These are highlighted in blue in Exhibit A‐1.  
For example, the eastbound Escondido Avenue entrance ramp overlaps with the IAP (approximately 260 feet).   
Entering drivers could weave across four lanes to the IAP.  The examples of overlapping IAPs and entrance ramps 
are: 

 Eastbound Escondido Avenue (260 feet) 

 Eastbound Twin Oaks Valley Road (470 feet) 

 Eastbound Nordahl Road (450 feet) 

 Westbound Los Posa Road/Rancho Santa Fe Road (1250 feet) 

 Westbound Vista Village Drive (1740 feet) 

There are two examples of overlapping IAPs and exit ramps: 

 The Plaza Drive IAP starts 1260 feet before the eastbound exit ramp 

 The Vista Village Drive IAP starts 1640 feet before the eastbound exit ramp 

There are three other issues with exit ramps.  The Grand Avenue exit ramp is only 1630 feet downstream from the 
Rancho Santa Fe Road IAP.  Three lanes changes are needed, so that location would not meet the TOPD 11‐02 
guidance (2400 feet).   The volumes at that exit ramp are relatively high (1240 vehicles in the peak hour, but the 
next IAP is nearly 3 miles upstream (at Escondido Avenue).  There are similar issues at the eastbound I‐15 
connector (too close to the Nordahl Road IAP), and the westbound Vista Village Drive exit ramp (too close to the 
Escondido Avenue IAP). 

 A detailed assessment of the IAPs versus the TOPD 11‐02 guidance is needed as part of the design process.
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Exhibit A‐1 
IAP Assessment 

 

 
   

Eastbound Entrance Ramps Eastbound Exit Ramps
Entrance Ramp Station Peak Downstream IAP Station Lane Changes Distance Volume‐Distance Exit Ramp Station Peak Upstream IAP Station Lane Changes Distance Volume‐Distance

I‐5 43.5 1950 El Camino Real 127 3 8350 3084 College 193.7 1780 El Camino Real 127 3 6670 2249

Jefferson 87 480 El Camino Real 127 4 4000 364 Plaza 212.6 290 Plaza 220 2 ‐740 ‐41

El Camino Real 122 1350 Plaza 220 4 9800 2506 Emerald 249.5 560 Plaza 220 3 2950 313

Plaza 225.3 1190 Melrose 350 4 12470 2810 Melrose 329.9 840 Plaza 220 3 10990 1748

Emerald 271.8 1280 Melrose 350 4 7820 1896 Vista Village 346.4 660 Melrose 350 2 ‐360 ‐45

Vista Village 372.5 1920 Escondido 405 4 3250 1182 Escondido 383.7 660 Melrose 350 3 3370 421

Escondido 402.4 1330 Escondido 405 4 260 65 Mar Vista 429.5 320 Escondido 405 3 2450 148

Mar Vista 447.6 380 Rancho Santa Fe 600 4 15240 1097 470 Sycamore 500.4 1590 Escondido 405 3 9540 2873

Sycamore 523 1430 Rancho Santa Fe 600 4 7700 2085 distances that may Rancho Santa Fe 575.3 1170 Escondido 405 3 17030 3774

Rancho Santa Fe 599.7 780 Twin Oaks Valley 730 4 13030 1925 be less than required Grand 616.3 1240 Rancho Santa Fe 600 3 1630 383

Grand 655.5 740 Twin Oaks Valley 730 4 7450 1044 by TOPD 11‐02 San Marcos 662.7 510 Rancho Santa Fe 600 3 6270 606

San Marcos 685.3 1400 Twin Oaks Valley 730 4 4470 1185 Twin Oaks Valley 704.5 1460 Rancho Santa Fe 600 2 10450 2890

Twin Oaks Valley 725.3 1330 Twin Oaks Valley 730 4 470 118 Woodland/Barham 759.2 710 Twin Oaks Valley 730 3 2920 393

Woodland/Barham 782 450 Nordahl 860 4 7800 665 Nordahl 838.7 1060 Twin Oaks Valley 730 3 10870 2182

Nordahl 855.5 980 Nordahl 860 4 450 84 I‐15 883.2 2660 Nordahl 860 3 2320 1169

total 16990 (average 1100) 20110 total 15510 (average 1000) 19062

1.18 miles 1.23 miles

Westbound Entrance Ramps

Entrance Ramp Station Peak Downstream IAP Station Lane Changes Distance Volume‐Distance Westbound Exit Ramps
I‐15 881 4700 Nordahl 840 3 4100 3650 Exit Ramp Station Peak Upstream IAP Station Lane Changes Distance Volume‐Distance

Nordahl 840 1020 Twin Oaks Valley 710 5 13000 2511 Woodland/Barham 783.5 450 Norhdahl 840 3 5650 482

Woodland/Barham 771.8 600 Twin Oaks Valley 710 4 6180 702 Twin Oaks Vzalley 729 1440 Norhdahl 840 3 11100 3027

Twin Oaks Valley1 710.8 590 Rancho Santa Fe 580 4 13080 1462 San Marcos 690.5 1860 Twin Oaks Valley 710 2 1950 687

Twin Oaks Valley2 705 470 Rancho Santa Fe 580 4 12500 1113 Grand 636 980 Twin Oaks Valley 710 3 7400 1373

San Marcos 661.1 400 Rancho Santa Fe 580 4 8110 614 Las Posas/RSF 618.8 1330 Twin Oaks Valley 710 2 9120 2297

Las Posas/RSF 592.5 780 Rancho Santa Fe 580 3 1250 185 Sycamore 521 1290 Rancho Santa Fe 580 2 5900 1441

Rancho Santa Fe 573.5 920 Escondido 385 4 18850 3284 Mar Vista 449.2 220 Rancho Santa Fe 580 3 13080 545

Sycamore 495.5 1060 Escondido 385 4 11050 2218 Escondido 409.8 660 Rancho Santa Fe 580 3 17020 2128

Mar Vista 425 600 Escondido 385 4 4000 455 Vista Village 369.7 1530 Escondido 385 2 1530 443

Escondido 387.9 810 Melrose 330 4 5790 888 Emerald 275 1060 Melrose 330 3 5500 1104

Vista Village 347.4 820 Melrose 330 3 1740 270 Vista 222.5 810 Melrose 330 3 10750 1649

Melrose 330.5 1070 Vista 200 4 13050 2645 Rancho del Oro 121.3 1320 College 200 3 7870 1968

Emerald 252.3 710 Vista 200 4 5230 703 Jefferson 80.5 740 El Camino Real 107 3 2650 371

Vista 203.6 370 El Camino Real 107 3 9660 677 I‐5 42.5 1950 El Camino Real 107 2 6450 2382

Rancho Del Oro 194.7 780 El Camino Real 107 4 8770 1296 total 15640 (average 1100) 19898

total 15700 (average 1000) 22673 1.27 miles

1.44 miles  

Average distance from on‐ramp to first IAP: Average distance from nearest IAP to exit ramp:

Average distance from nearest IAP to exit ramp:

Average distance from on‐ramp to first IAP:
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Appendix B –Signing Managed Lanes 
 

B.1 MUTCD Requirements for Managed Lanes Signing 
The California version of the MUTCD provides detailed wide‐ranging direction for managed lanes signing.  The 
MUTCD uses the term “preferential lane”, so that term will be used interchangeably in this section.   The exhibits 
included below are taken from the MUTCD. 
 
B.1.1  General Requirements for Managed Lanes 
This section outlines general requirements for all types of managed lanes, including HOV, Highway Occupancy Toll 
(HOT) and tolled‐only lanes. 
 
B.1.1.1  Static Sign Types and Sizes 

 
The MUTCD provides that when a preferential lane is established, the Preferential Lane regulatory signs (shown as 
Figure 2G‐1  in the MUTCD, reproduced  in Appendix A) and pavement markings for these  lanes shall be used to 
advise road users.   Preferential Lane  (R3‐15 series, R82B(CA)  through R88(CA), R91(CA) series  through R94(CA), 
SR50(CA) series and the SR60(CA) series) regulatory signs consist of several different general types of regulatory 
signs as follows (see MUTCD Figure 2G‐1 and Figure 2G‐1(CA) in Appendix A): 
 

 Vehicle Occupancy Definition signs define the vehicle occupancy requirements applicable to an HOV 
lane  (such  as  “2  OR MORE  PERSONS  PER  VEHICLE”)  or  types  of  vehicles  not meeting minimum 
occupancy requirement (such as motorcycles or ILEVs) that are allowed to use an HOV lane  

 Periods of Operation signs notify road users that a preferential lane restriction begins ahead  

 Preferential Lane Advance signs notify road users that a preferential lane restriction begins ahead. 

 Preferential Lane Ends signs notify users of the termination point of the preferential lane restrictions. 
  
 
B.1.1.2 Dynamic Message Signs (Changeable Message Signs) 
Dynamic message  signs  (described  in  the MUTCD as “Changeable Message Signs”) may  supplement,  substitute 
for, or be  incorporated  into  static  preferential  lane  regulatory  sings where  travel  conditions  change  or where 
multiple types of operational strategies (such as variable occupancy requirements or vehicle types) are used and 
varied  throughout  the  day  or week,  or  on  a  real‐time  basis,  to manage  the  use  of,  control  of,  or  access  to 
preferential  lanes.   MUTCD  Figure  2G‐1  illustrates  examples  of  changeable messages  incorporated  into  static 
Preferential Lane regulatory signs. 
 
B.1.1.3  Placement of Signs 
Regulatory Signs applicable only to a preferential  lane, shall be distinguished from regulatory sings applicable to 
general‐purpose  lanes, by the  inclusion of the applicable symbol(s) and/or word(s) (see MUTCD Figure 2G‐1 and 
Figure 2G‐1(CA)).   The symbol and word message displayed on a particular Preferential  lane regulatory sign will 
vary based on the specific type of allowed traffic, and on other related operational constraints, that have been 
established for a particular  lane such as an HOV  lane, a bus  lane, or a taxi  lane.   Changeable message signs may 
supplement,  substitute  for,  or  be  incorporated  into  static  Preferential  Lane  regulatory  signs  where  travel 
conditions change, or where multiple types of operational strategies (variable occupancy requirements or vehicle 
types) are used and varied throughout the day or week, or on a real‐time basis, to manage the use of, control of, 
or access  to preferential  lanes.   MUTCD Figure 2G‐1  illustrates examples of changeable messages  incorporated 
into static Preferential Lane regulatory signs. 

 
If used, overhead preferential lane (MUTCD R3‐13 series, R3‐14 series, and R3‐15 series) regulatory signs shall be 
installed on the side of the roadway where the entrance to the preferential  lane  is  located and any appropriate 
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adjustments shall be made to the sign message.  Where a median of sufficient width is available, the R3‐13 series 
and R3‐15 series signs may be post‐mounted.  The sizes for Preferential Lane regulatory signs will differ to reflect 
the design speeds for each type of roadway facility. Table 2G‐1 the Attachment to Appendix B provides sizes for 
each type of roadway facility.  The edges of Preferential Lane regulatory signs post‐mounted on a median barrier, 
should not project beyond the outer edges of the barrier, including in areas where lateral clearance is limited.  If 
lateral clearance  is  limited, the post‐mounted Preferential Lane regulatory signs on median barriers that are 72 
inches or less in width may be skewed up to 45 degrees, in order to fit within the barrier width. Also, they may be 
mounted higher such that the vertical clearance to the bottom of the sign,  light fixture, or structural support—
whichever is lowest—is not less than 14 feet above any portion of the pavement and shoulders. 
 
Preferential Lane regulatory signs where lateral clearance is limited, post‐mounted on a median barrier, and wider 
than 72  inches, shall be mounted with a vertical clearance that complies with the provisions provided  in Section 
2A.18 of  the  Federal MUTCD.   On  conventional  roadways, Preferential  Lane  regulatory  sign  spacing  should be 
determined by engineering  judgment based on  speed, block  length, distances  from adjacent  intersections, and 
other site‐specific considerations.   
 
B.2.1  Specific Requirements for Toll Lane Facilities 
 
Priced managed lanes that are adjacent to general purpose lanes along the same designated route shall be signed 
using the legend “EXPRESS” or “EXPRESS LANE(S)”.   This provision applies when any of the following operational 
strategies is used for a managed lane: 
 

 All users of the managed lane are charged a fixed or variable toll; 

 GP  traffic using  the managed  lane  is  charged a  fixed or  variable  toll, but HOV  traffic  is allowed  to 
travel without being charged a toll on either a full or part‐time basis; 

 GP  traffic  using  the managed  lane  is  charged  a  fixed  or  variable  toll,  but HOV  traffic  is  offered  a 
discounted toll on either a full or part‐time basis; or 

 GP traffic using the managed lane is charged a fixed or variable toll, but HOV traffic registered with a 
local program travels at a discounted toll or without being charged a toll on either a full or part‐time 
basis  (a  transponder  or  other  identifier  is  typically  required  of  HOVs  to  indicate  registration  in 
conjunction with electronic or visual enforcement and verification of vehicle occupancy). 

The legends “EXPRESS“ and “EXPRESS LANE(S) “ shall not be used on signs for entrances to highways on which all 
lanes are managed and there are no adjacent GP lanes on the same designated route.  The legends “EXPRESS“ and 
“EXPRESS LANE(S) “ shall not be used on signs for a managed ramp connection that provides an alternative to a 
GP  ramp  connection,  except where  the  ramp  leads directly  to  a managed  lane.      The  legends  “EXPRESS“  and 
“EXPRESS LANE(S) “ shall not be used on signs for open‐road tolling lanes that bypass a conventional toll plaza. 
 
B.2.1.1  Toll Notification 

 
Regulatory  signs  shall  be  used  to  indicate  the  toll  charged.  If  the  toll  varies,  regulatory  signs  that  include 
changeable message elements, such as the R3‐48 and R3‐48a signs that are shown in MUTCD Figure 2G‐17, shall 
be  used  to  display  the  actual  toll  amount  in  effect  at  any  given  time.   When  only  vehicles with  a  registered 
electronic toll collection (ETC) account are allowed to use a managed lane where some or all vehicles are charged 
a  toll,  regulatory  signs  to  indicate  such  a  restriction  shall  be  provided  and  shall  incorporate  the  pictograph 
adopted by the toll facility’s ETC payment system and the word ONLY.  When HOV traffic is allowed to use a priced 
managed  lane  without  paying  a  toll  and  registration  in  a  local  program  is  not  required  to  receive  the  toll 
exemption,  the Vehicle Occupancy Definition  (R3‐10  or  R3‐13)  signs  shall  be modified  to  delete  the  diamond 
symbol  to  create  priced managed  lane  Vehicle Occupancy  Definition  (R3‐40  and  R3‐43)  signs  to  indicate  the 
minimum occupancy  related  to  the management  strategy  (see MUTCD Figure 2G‐17).   A priced managed  lane 
Periods of Operation (R3‐44 or R3‐44a) sign (see MUTCD Figure 2G‐17) shall be installed at the beginning or initial 
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entry point, and at any intermediate entry points where vehicles are allowed to legally enter an access‐restricted 
priced managed lane.  When the vehicle occupancy required for non‐toll use of a managed lane is varied as a part 
of a priced managed  lane operational strategy, regulatory signs that  include changeable message elements shall 
be  used  to  display  the  required  vehicle  occupancy  in  effect  for  non‐toll  travel.   Where  registration  in  a  local 
program or ETC account is required for HOV traffic to travel in a priced managed lane without being charged a toll 
or by being charged a discounted toll, such information may be displayed on a separate sign within the sequence 
of the required regulatory and guide signs. 
 
R3‐42 Series and R3‐45 Series signs (MUTCD Figure 2G‐17 is shown in Figure B‐2) shall be installed as stated above 
to  indicate the termination of a priced managed  lane or restriction. The R3‐42, R3‐42a, and R3‐45 signs shall be 
used only where the managed lane and restriction end and traffic must merge into the general‐purpose lanes. The 
R3‐42b,  R3‐42c,  and  R3‐45a  signs  shall  be  used  only where  the managed  lane  restriction  ends,  and  the  lane 
becomes a general‐purpose lane. 
 
Comparative travel time can be provided along with toll notification. Exhibit B‐1 is an example of a typical travel 
time sign.  
 
Exhibit B‐1 

COMPARATIVE TRAVEL TIME SIGN 
 

 
 
B.2.1.2 Guide Signs 
 
Guide  signs  help  motorists  navigate  interchange  between  the  GP  and  managed  lanes.      Detail  on  MUTCD 
requirements for type, size, and appearance of guide signs, along with typical signing plans, can be found  in the 
Attachment to Appendix B.    
 
Exhibit  B‐3  indicates  how  guide  signing  should  be  applied  to  indicate  a  freeway‐to‐freeway  managed  lane 
movement such as will be in place for I‐15/SR 78. 
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Exhibit B‐2 

MUTCD FIGURE 2G‐17:  REGULATORY SIGNS FOR MANAGED LANES 
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Exhibit B‐3 

MUTCD FIGURE 2G‐27:  EXAMPLES OF GUIDE SIGNS FOR A DIRECT ACCESS RAMP BETWEEN MANAGED LANES ON 
SEPARATE FREEWAYS 
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B.2 Other U.S. Examples 
B.2.1  Springfield Interchange, Northern Virginia 

The Springfield interchange connects the Capital Beltway (I‐495), I‐95 and I‐395.   The Capital Beltway has two 
managed lanes that carry through the interchange.   Managed lanes on I‐95/I‐395 are currently under 
construction and will connect directly with the managed lanes on the Beltway.       Exhibit B‐4 is the signing plan 
for the Springfield interchange, providing the direct connection between the managed lanes systems  

Exhibit B‐4 

SPRINGFIELD INTERCHANGE SIGNING PLAN 
 

 

 

B.2.2  I‐35 Minneapolis Managed Lanes 

Exhibit B‐5 illustrates system information and signing from the managed lane system on I‐35 in Minneapolis 
(additional narrative coming). 

 

B.2.3  I‐25 Denver Managed Lanes 

Exhibit B‐6 illustrates system information and signing from the managed lane system on I‐25 in Denver (additional 
narrative coming). 
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Exhibit B‐5 

EXAMPLE SIGNS AND BACKGROUND INFORMATION ON I‐35 MANAGED LANES (MINNEAPOLIS) 
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Exhibit B‐6 

EXAMPLE SIGNS AND BACKGROUND INFORMATION ON I‐25 MANAGED LANES (DENVER) 
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Attachment to Appendix B - MUTCD Requirements for Managed Lanes Signing 

Supplemental Material 
 

Figure 2G‐1. Preferential Lane Regulatory Signs and Plaques (Sheet 1 of 2) 
POST‐MOUNTED PREFERENTIAL SIGNS 
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Table 2G‐1. Managed and Preferential Lane Sign and Plaque Minimum Sizes 

 

Use of Changeable Message Signs 

When changeable message signs are used as regulatory signs for preferential lanes, they shall be the required sign 
size, and display the required letter height and legend format that correspond to the type of roadway facility and 
design  speed. When Preferential  Lane  regulatory  signs are used on  conventional  roads,  the decision  regarding 
whether  to  use  a  post‐mounted  or  overhead  version  of  a  particular  type  of  sign  should  be  based  on  an 
engineering study that considers the available space, existing signs for the adjacent general‐purpose traffic lanes, 
roadway and traffic characteristics, proximity to existing overhead signs, ability to install overhead signs, and any 

Single Lane Multi‐Lane

Preferential Lane Periods of 

Operation (post‐mounted)
R3‐11 series 2G.05 30 x 42 30 x 42 36 x 60 36 x 60 78 x 96

Preferential lane Ahead of Ends 

(post‐mounted)
R3‐12 series 2G.06 30 x 42 30 x 42 36 x 60 36 x 60 48 x 84

Preferential Lane Vehicle Occupancy 

Definition (overhead)
R3‐13, 13a 2G.04 66 x 36 66 x 36 88 x 48 144 x 78 144 x 78

HOV Lane Periods of Operation R3‐14, 14a, 14b 2G.05 72 x 60 72 x 60 96 x 72 144 x 108 144 x 108

Preferential Lane Periods of 

Operation (overhead
R3‐14c 2G.05 90 x 60 90 x 60 108 x 72 156 x 102 168 x 102

HOV Lane Ahead (overhead) R3‐15 2G.06 66 x 36 66 x 36 84 x 48 102 x 60 102 x 60

HOV Lane Begins XX Miles 

(overhead)
R3‐15a 2G.06 78 x 42 78 x 42 102 x 54 132 x 72 132 x 72

HOV Lane Ends (overhead) R3‐15b, 15c 2G.07 66 x 36 66 x 36 84 x 48 102 x 60 102 x 60

Preferential Lane Ahead or Ends 

(overhead)
R3‐15d, 15e 2G.07 42 x 36 42 x 36 54 x 48 72 x 60 72 x 60

Priced Managed Lane Vehicle 

Occupancy Definition (post‐

mounted)

R3‐40 2G.17 ‐‐‐‐ ‐‐‐‐ 54 x 66 54 x 66 66 x 78

Priced Managed Lane Ends (post‐

mounted)
R3‐42, 42b 2G.17 ‐‐‐‐ ‐‐‐‐ 48 x 60 48 x 60 60 x 78

Priced Managed Lane Ends Advanced 

(post‐mounted)
R3‐42a, 42c 2G.17 ‐‐‐‐ ‐‐‐‐ 48 x 66 48 x 66 60 x 84

Priced Managed Vehicle Occupancy 

Definition
R3‐43 2G.17 ‐‐‐‐ ‐‐‐‐ 138 x 66 138 x 66 ‐‐‐‐

Priced Managed Lane Periods of 

Operation (overhead)
R3‐44 2G.17 ‐‐‐‐ ‐‐‐‐ 90 x 84 90 x 84 ‐‐‐‐

Priced Managed Lane Periods of 

Operation (overhead)
R3‐44a 2G.17 ‐‐‐‐ ‐‐‐‐ 132 x 84 132 x 84 ‐‐‐‐

Priced Managed Lane Ends 

(overhead)
R3‐45 2G.17 ‐‐‐‐ ‐‐‐‐ 90 x 66 90 x 66 ‐‐‐‐

Priced Managed Lane Ends 

(overhead)
R3‐45a 2G.17 ‐‐‐‐ ‐‐‐‐ 114 x 66 114 x 66 ‐‐‐‐

Priced Managed Lane Toll Rate R3‐48 2G.17 ‐‐‐‐ ‐‐‐‐ Varies Varies ‐‐‐‐

Priced Managed Lane Toll Rate R3‐48a 2G.17 ‐‐‐‐ ‐‐‐‐ Varies Varies ‐‐‐‐

HOV (plaque) W16‐11P 2G.09 24 x 12 24 x 12 30 x 18 30 x 18 30 x 18

Preferential Lane Entrance Gore E8‐1 2G.10 ‐‐‐‐ 48 x 96 48 x 96 ‐‐‐‐

Preferential Lane Intermediate 

Entrance Gore
E8‐1a 2G.10 ‐‐‐‐ ‐‐‐‐ 48 x 84 48 x 84 ‐‐‐‐

Preferential Lane Entrance Direction 

(overhead)
E8‐2 2G.11 ‐‐‐‐ ‐‐‐‐ 222 x 72 222 x 72 ‐‐‐‐

Preferential Lane Entrance Direction 

(post‐mounted)
E8‐2a 2G.11 ‐‐‐‐ ‐‐‐‐ 186 x 108 186 x 108 ‐‐‐‐

Preferential Lane Entrance Advance E8‐3 2G.11 ‐‐‐‐ ‐‐‐‐ 186 x 96 186 x 96 ‐‐‐‐

Preferential Lane Direct Exit Gore E8‐4 2G.15 ‐‐‐‐ ‐‐‐‐ 60 x 78 60 x 78 ‐‐‐‐

Preferential Lane Intermediate 

Egress Direction
E8‐5 2G.13 ‐‐‐‐ ‐‐‐‐ Varies x 90 Varies x 90 ‐‐‐‐

Preferential Lane Intermediate 

Egress Advance
E8‐6 2G.13 ‐‐‐‐ ‐‐‐‐ Varies x 84 Varies x 84 ‐‐‐‐

Oversized
Conventional Road

Sign or Plaque Sign Designation Section Expressway Freeway
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other unique  local  factors.    If overhead  regulatory  signs,  applicable only  to  a preferential  lane,  are  located  in 
approximately the same longitudinal position along the highway as overhead signs applicable only to the general‐
purpose  lanes,  the  signs  for  the preferential  lane  should be  separated  laterally  from  the  signs  for  the general‐
purpose lanes to the maximum extent practical to minimize conflicting information, while maintaining their visual 
relationship to the lanes below necessitated by specific legend or arrows indicating lane assignment. 
Use of the “Diamond” Symbol 
 
Signs  illustrated  in  Figure  2G‐1  and  Figure  2G‐1(CA)  that  incorporate  the  diamond  symbol,  shall  be  reserved 
exclusively  for preferential  lanes whose operational  strategy  is occupancy‐based only and  shall not be used  to 
designate a managed lane in which other operational strategies, such as tolling and pricing, are employed to allow 
general‐purpose traffic to use the lane. Signs illustrated in Figure 2G‐1 that do not have a diamond symbol, shall 
be used with preferential lanes that are not HOV lanes, but are designated for use by other types of vehicles, such 
as buses and/or  taxis.   Agencies may select  from either  the HOV abbreviation, or  the diamond symbol,  (or use 
both), to reference the HOV lane designation.  
 
When the diamond symbol (or HOV abbreviation) is used without text on the post‐mounted Preferential Lane (R3‐
11 series, R3‐12 series, R93‐2(CA), and SR50‐2(CA))  regulatory  signs,  it shall be centered on  the  top  line of  the 
sign.  When  the  diamond  symbol  (or  HOV  abbreviation)  is  used  with  associated  text  on  the  post‐mounted 
Preferential Lane (, R3‐11 series, R3‐12 series, R82‐1(CA), R84‐2(CA), R86(CA) series, R88(CA), and R91(CA) series) 
regulatory  signs,  it  shall  appear  to  the  left  of  the  associated  text. When  the  diamond  symbol  is  used  on  the 
overhead Preferential  Lane  (R3‐13, R3‐13a, R3‐14,  and R3‐14a)  regulatory  signs,  it  shall  appear  in  the  top  left 
quadrant. The diamond symbol for the R3‐15, R3‐15a, R3‐15b, R3‐15c, and SR50‐1(CA) signs shall appear on the 
left side of  the sign. The diamond symbol shall not be used on  the bus,  taxi, or bicycle Preferential Lane signs.  
Vehicle Occupancy Definition, Periods of Operation, and Preferential Lane Advance regulatory signs for HOV lanes 
shall display  the minimum  allowable  vehicle occupancy  requirement  established  for  each HOV  lane, displayed 
immediately after the word message HOV or the diamond symbol.   
 
The agencies that own and operate HOV  lanes have the authority and responsibility to determine how they are 
operated, and the minimum occupancy requirements.  Information about federal requirements for certain types 
of  vehicles  not meeting  the minimum  occupancy  requirement  to  be  eligible  to  use  HOV  lanes  (that  receive 
Federal‐aid  program  funding),  and  about  requirements  associated  with  proposed  significant  changes  to  the 
operation  of  an  existing  HOV  lane  and  certain  vehicles,  are  contained  in  the  “Federal‐Aid  Highway  Program 
Guidance on High Occupancy Vehicle (HOV) Lanes”.  
 
The provisions provided regarding regulatory signs for Preferential Lanes shall apply to managed  lanes operated 
at  all  times,  or  at  certain  times,  by  varying  vehicle  occupancy  requirements  (HOV)  or  by  using  vehicle  type 
restrictions as a  congestion management  strategy. Such managed  lanes  shall use  changeable message  signs or 
changeable message elements within static signs to display the appropriate regulatory sign messages only when 
they are in effect.  When certain types of vehicles, (such as trucks) are prohibited from using a managed lane or 
when a managed  lane  is restricted to use by only certain types of vehicles during certain operational strategies, 
regulatory  signs  or  regulatory  panels  within  the  appropriate  guide  signs  that  include  changeable  message 
elements shall be used to display the open/closed status of the managed lane for such vehicle types.  When the 
vehicle occupancy  required  for use of an HOV  lane  is varied as a part of a managed  lane operational  strategy, 
regulatory  signs  that  include  changeable  message  elements  shall  be  used  to  display  the  required  vehicle 
occupancy  in effect.    Figures 2G‐2  and 2G‐3  illustrate  the use of  regulatory  signs  for  the beginning,  along  the 
length, and at the end of contiguous or buffer‐separated preferential  lanes that provide continuous access with 
the  adjacent  general‐purpose  lanes.    For  State Highways,  see Department of Transportation’s High Occupancy 
Vehicle  (HOV) Guidelines.    Refer  to  CVC  21655.5  for  Exclusive‐  or  Preferential‐Use  Lanes  for High Occupancy 
Vehicles.  Refer to Figure 2G‐1(CA) for Preferential Lane Regulatory Signs and Plaques. 
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The, R3‐13, R3‐13a, and R93‐2(CA) Vehicle Occupancy Definition signs (see Figure 2G‐1 and Figure 2G‐1(CA)) shall 
be used where agencies determine that it is appropriate to provide a sign that defines the minimum occupancy of 
vehicles allowed to use an HOV lane.  Vehicles with the DMV CLEAN AIR DECALOK R93A(CA) sign should be used 
when  it  is permissible  for properly  labeled, certified  low or zero emission vehicles, regardless of the number of 
occupants,  to  use  an HOV  lane.    Refer  to  CVC  21655.9.  The  R93A(CA)  should  be  used  in  advance  of,  and  at 
intervals, along the HOV lane based on engineering judgment. 
 
When used, the R93A(CA) sign shall be placed below the R93‐2(CA) sign.  The AUTOS/PICKUPS 2 SEATERS WITH 2 
PERSONS OK (R91B(CA)) sign may be placed below the R93‐2(CA) sign for preferential lane facilities at toll plazas 
that  require  3 or more persons per  vehicle, but  can  also be utilized by manufacturer‐designed  vehicles  to be 
occupied by no more than 2 persons.  Refer to Streets & Highways Code, Section 30101.8 
 
The legend format of the R3‐13 signs should have the following sequence: 

A. Top Line: “HOV 2+ ONLY” (or 3+ or 4+ if appropriate) 
B. Bottom Lines: “2 OR MORE PERSONS PER VEHICLE” (or 3 or 4 if appropriate) 

The legend format of the R3‐13a sign should have the following sequence: 
A. Top Line: “HOV 2+ ONLY” (or 3+ or 4+ if appropriate) 
B. Middle Lines: “2 OR MORE PERSONS PER VEHICLE” (or 3 or 4 if appropriate) 
C. Bottom Lines: Times and days the occupancy restriction is in effect 

The legend format of the R93‐2(CA) sign should have the following sequence: 
A. Top Line: “HOV 2+ IS” (or 3+ or 4+ if appropriate) 
B. Bottom Lines: “2 OR MORE PERSONS PER VEHICLE” (or 3 or 4 if appropriate) 

 
For barrier‐separated, buffer‐separated or contiguous preferential  lanes, where access between the preferential 
and general‐purpose lanes is restricted to designated locations, an overhead Vehicle Occupancy Definition (R3‐13 
or R3‐13a) sign shall be installed at least 1/2 mile in advance of the beginning of or initial entry point to an HOV 
lane.     The R3‐13 or R3‐13a sign should be  installed at  least ¼ mile  in advance of any IAPs or gaps  in the barrier 
where vehicles are allowed  to  legally access  the access‐restricted preferential  lanes. For barrier‐separated HOV 
lanes, the sequence of a post‐mounted Periods of Operation (R3‐11a or R86(CA) series) sign followed by a post‐
mounted Vehicle Occupancy Definition  (R93‐2(CA))  sign, may be  located at  intervals of approximately 1/2 mile 
along the length of the HOV lane, at IAPs, and downstream of direct access ramps. 
 
Vehicle Occupancy Signs 
 
For buffer‐separated or contiguous HOV lanes, where access is restricted to designated locations, the sequence of 
a  post‐mounted  Periods  of  Operation  (R3‐11a  or  R86(CA)  series)  sign,  followed  by  a  post‐mounted  Vehicle 
Occupancy Definition (R93‐2(CA)) sign shall be  located at  intervals not greater than 1/2 mile along the  length of 
the access‐restricted HOV lane, at designated gaps where vehicles are allowed to legally access the HOV lane, and 
downstream of direct access  ramps.   For or  contiguous HOV  lanes where  continuous access with  the adjacent 
general‐purpose  lanes  is  provided,  the  sequence  of  a  post‐mounted  Periods  of Operation  (R3‐11a  or  R86(CA) 
series)  sign,  followed  by  a  post‐mounted  Vehicle  Occupancy  Definition  (R93‐2(CA))  sign,  shall  be  located  at 
intervals not greater  than 1/2 mile along  the  length of  the HOV  lane.   The  signs within each Preferential Lane 
regulatory sign sequence should be separated by a minimum distance of 800  feet, and a maximum distance of 
1,000 feet. 
 
For  all  types  of  direct  access  ramps  that  provide  access  to  or  lead  to  HOV  lanes,  a  post‐mounted  Vehicle 
Occupancy Definition (R93‐2(CA)) sign, and an ILEV (R3‐10a) sign if appropriate, shall be used at the beginning or 
initial entry point  for  the direct access  ramp.   The  (HOV) NO TRUCKS 3 AXLES OR MORE – NO VEHICLES WITH 
TRAILERS  (R91‐4(CA))  sign may be placed adjacent  to  the HOV  lane, as needed, where  incidences of  trucks or 
vehicles with trailers in the HOV lanes have commonly occurred and on surface streets approaching direct access 
ramps  that provide access to or lead to HOV Lanes. 
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Period of Operation Signs 
 
The  sizes  of  post‐mounted  Periods  of Operation  R3‐11,  R86(CA),  SR60‐3(CA)  through  SR60‐7(CA)  series  signs, 
should remain consistent to accommodate any manual addition or removal of a single  line of text for each sign.  
Consistent  sign  sizes  are  beneficial  for  agencies  when  ordering  sign materials,  as  well  as  when making  text 
changes to existing signs if changes occur to operating times or occupancy restrictions in the future.  
 
When used, the post‐mounted Periods of Operation R3‐11, R86(CA), SR60‐3(CA) through SR60‐7(CA) series signs, 
shall be located adjacent to the preferential lane. The overhead Periods of Operation (R3‐14 series) signs shall be 
mounted directly over the lane.   
 
The  legend  format of  the post‐mounted Periods of Operation R3‐11, R3‐14c, R87‐3(CA), SR60‐8(CA), and SR60‐
9(CA) signs, shall have the following sequence: 

A. Top Lines: Lanes applicable, such as “RIGHT LANE” or “2 RIGHT LANES” or “THIS LANE”. 
B. Middle Lines: Eligible uses, such as “HOV 2+ ONLY” (or 3+ or 4+  if appropriate) or “BUSES ONLY” or 

other applicable uses or eligible turning movements. 
C. Bottom Lines: Applicable times and days, such as “7 AM‐9 AM” or “6:30 AM – 9:30 AM, MON‐FRI” or 

“24 HOURS”. 
The legend format of the overhead Periods of Operation R3‐14 and R87‐3(CA) series signs, shall have the following 
sequence: 

A. Top Line: Eligible uses, such as “HOV 2+ ONLY” (or 3+ or 4+ if appropriate) or “BUSES ONLY” or other 
applicable uses or eligible turning movements. 

B. Bottom Lines: Applicable times and days, with the time and day placed above the down arrow, such 
as  “7  AM  –  9  AM”  or  “6:30  AM  –  9:30  AM, MON‐FRI”  (When  the  operating  periods  exceed  the 
available line width, the hours and days of the week shall be stacked as shown for the R3‐14a sign in 
Figure 2G‐1. 

 
Regarding the Preferential Lanes that are in effect on a full‐time basis, the full‐time Periods of Operation R3‐14b, 
R86‐4(CA), SR60‐4(CA)  through SR60‐6(CA)  signs  shall be used.   The R3‐11a, R3‐14, R3‐14a, R3‐14c, R86‐3(CA), 
R87‐3(CA) and SR60‐3(CA) signs, shall be used for Preferential Lanes that are  in effect on a part‐time basis. The 
full‐time Periods of Operation R3‐14c, R86‐4(CA)  and  SR60‐4(CA)  through  SR60‐6(CA))  signs,  shall not be used 
where  the Preferential Lane  is  in effect only on a part‐time basis.   Where additional movements are permitted 
from a preferential lane on an approach to an intersection, the format and words used in the legend in the middle 
lines on the post‐mounted Periods of Operation (R3‐11 series) signs and on the top line of the overhead Periods of 
Operation (R3‐14 series and R87‐3(CA)) signs, may be modified to accommodate the permitted movements (such 
as “HOV 2+ AND RIGHT TURNS ONLY”). The Mandatory/Optional HOV Movement Lane Control R94(CA) sign, may 
be installed on local streets when one of the mandatory turn lanes (left or right) is designated as a HOV only lane.   
 
For  all  barrier  separated,  buffer‐separated  or  contiguous  preferential  lanes  where  access  is  restricted  to 
designated locations, an overhead Periods of Operation (R3‐14 series, R87‐3(CA), SR60‐9(CA) or SR60‐9(CA)) sign 
shall be used at  the beginning or  initial entry point, and at any  IAPs or gaps  in  the barrier where vehicles are 
allowed  to  legally access  the access‐restricted preferential  lanes. For all barrier‐separated and buffer‐separated 
preferential  lanes,  post‐mounted  Periods  of Operation  R3‐11,  R86(CA),  SR60‐3(CA)  through  SR60‐7(CA)  series 
signs, shall be used only as a supplement to the overhead signs at the beginning or  initial entry point, or at any 
IAPs  or  gaps  in  the  barrier  or  buffer.    For  or  contiguous  preferential  lanes where  continuous  access with  the 
adjacent general‐purpose  lanes  is provided,  including  those where a preferential  lane  is added  to  the roadway, 
(see Figure 2G‐2 for HOV lanes) and those where a general‐purpose lane transitions into a preferential  lane (see 
Figure 2G‐3 for HOV lanes); an overhead Periods of Operation R3‐14 or R87‐3(CA) series sign shall be used at the 
beginning or initial entry point of the preferential lane.  Overhead (R3‐14 series, R87‐3(CA), SR60‐8(CA) and SR60‐
9(CA)) or post‐mounted  (R3‐11 series, R86(CA) series and SR60‐3(CA) through SR60‐7(CA)) Periods of Operation 
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signs,  may be installed at periodic intervals along the length of a contiguous preferential lane where continuous 
access with the adjacent general‐purpose lanes is provided.  Additional overhead (R3‐14 series, R87‐3(CA), SR60‐
8(CA) and SR60‐9(CA)) or post‐mounted (R3‐11 series, R86(CA) series and SR60‐3(CA) through SR60‐7(CA)) Periods 
of Operation signs may be provided along the length of any type of preferential lane.  On conventional roads, the 
overhead Periods of Operation (R3‐14 series, R87‐3(CA), SR60‐8(CA) and SR60‐9(CA)) signs may be installed at the 
beginning or entry points and/or at IAPs along preferential lanes in any geometric configuration. 
 
For all types of direct access ramps that provide access to or  lead to preferential  lanes, an overhead Periods of 
Operation (R87‐4(CA) or R87‐5(CA)) sign shall be used at the beginning or  initial entry point of the direct access 
ramp.    Lane‐use  control  signals may be used  at  access points  to preferential  lanes  to  indicate  that  a  ramp or 
access roadway, leading to the preferential lane or facility or one or more specific lanes of the facility are open or 
closed (see Figure 2G‐14).  
 
Changeable message signs should not be located within an interchange except for toll plazas or managed lanes. 

 
 
The Preferential Lane Advance (R3‐12, R3‐12f, R3‐15,  R3‐15d, SR60‐1(CA) and SR60‐2(CA)) signs, shall be used for 
advance notification of a contiguous preferential lane that is added to the general‐purpose lanes and continuous 
access with the adjacent general purpose lanes is provided (see Figure 2G‐2).  The Preferential Lane Advance (R3‐
12e and R3‐15a) signs, shall be used for advance notification of a general‐purpose lane that becomes a 
preferential lane and continuous access with the adjacent general‐purpose lanes is provided (see Figure 2G‐3).  
The legends on the R3‐12f and R3‐15d signs may be modified to suit the type of preferential lane.  On 
conventional roads, for general‐purpose lanes that become preferential lanes, a post‐mounted (R3‐12e) or 
overhead (R3‐15a) Preferential Lane Advance sign, should be installed in advance of the beginning of or initial 
entry point to the preferential lane at a distance determined by engineering judgment based on speed, traffic 
characteristics, and other site‐specific considerations. The distance selected should provide adequate opportunity 
for ineligible vehicles to vacate the lane prior to the beginning of the restriction.  On freeways and expressways, 
for general‐purpose lanes that become preferential lanes, an overhead Preferential Lane Advance (R3‐15a) sign 
should be installed at least 1 mile in advance of the beginning of the preferential lane restriction.  Additional post‐
mounted or overhead Preferential Lane Advance signs may be placed farther in advance of, closer to the 
beginning, or initial entry points to a preferential lane. 
 
A  Specific Hours/Days  (R82A(CA) or R82B(CA))  Plaque  shall be used  to designate  the  periods of operation  for 
preferential lanes that operate on a part‐time basis. The Specific Hours/Days plaque, when used, should be placed 
below the R3‐12, R3012e, R3‐12f, SR60‐1(CA) and SR60‐2(CA) signs. 
 
Advance Warning Signs 
 
A post‐mounted Preferential Lane Ends (R3‐12b or R3‐12h) sign shall be  installed at  least 1/2 mile  in advance of 
the termination of a preferential lane.  Except as provided in the paragraphs below, a post‐mounted Preferential 
Lane Ends  (R3‐12a or R3‐12g or  SR60‐7(CA))  sign  shall be  installed  at  the point where  a preferential  lane  and 
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restriction end and  traffic must merge  into  the general‐purpose  lanes.   A post‐mounted Preferential Lane Ends 
(R3‐12d) sign shall be installed at least 1/2 mile in advance of the point where a preferential lane restriction ends 
and the  lane becomes a general‐purpose  lane.   Except as provided  in Paragraph 7, a post‐mounted Preferential 
Lane Ends  (R3‐12c)  sign  shall be  installed at  the point where a preferential  lane  restriction ends and  the  lane 
becomes a general‐purpose lane.  The legends on the R3‐12g and R3‐15e signs may be modified to suit the type of 
preferential  lane.   An overhead Preferential Lane Ends (R3‐15b or R3‐15e) sign may be  installed  instead of or  in 
addition to a post‐mounted R3‐12a or R3‐12g sign at the point where a preferential lane and restriction ends and 
traffic must merge  into  the  general‐purpose  lanes.   An overhead Preferential  Lane Ends  (R3‐15c)  sign may be 
installed  instead  of  or  in  addition  to  a  post‐mounted  R3‐12c  sign  at  the  point  where  the  preferential  lane 
restriction ends, and the lane becomes a general‐purpose lane. 
 
Guide Signs 
 
Guide signs at the  initial and  IAPs to a priced managed  lane  in which all general‐purpose passenger vehicles are 
allowed shall  include the  legend EXPRESS or EXPRESS LANES(S).   For a priced managed  lane that allows non‐toll 
travel by HOV traffic without registration  in a  local program, the header panel shall be modified to a regulatory 
format to display both the pictograph of the ETC account system and the minimum occupancy requirement  for 
non‐toll travel, with a black legend on a white background (see Figure 2G‐19).  Figures 2G‐21 through 2G‐24, show 
examples of guide signs for various configurations of initial and intermediate entrances, to a priced managed lane. 
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The  signs  shall be  suitably modified  to display header messages of white  legend on  a  green background,  that 
relate the guide sign legends to the managed lanes, as appropriate in accordance with the following: 

A. Post‐mounted  or  overhead‐mounted  Advance Guide  signs  for  intermediate  egress  to  the  general‐
purpose  lanes  shall  include  the  legend  LOCAL  EXITS  in  a  header  panel  within  the  guide  signs, 
destination information or the exit number(s) for the next exit(s) accessible from the general‐purpose 
lanes, and the appropriate distance information to the location of the egress (see Figures 2G‐24 and 
2G‐25). 

B. Post‐mounted  or  overhead‐mounted  Intermediate  Egress  Direction  signs  shall  include  the  legend 
LOCAL EXITS  in a header panel within the signs, the destination information or the exit number(s) of 
the  next  exit(s)  accessible  from  the  general‐purpose  lanes,  and  a  diagonally  upward‐pointing 
directional arrow (see Figures 2G‐24 and 2G‐25). 

C. For direct exits to another roadway, the legend EXPRESS Exit shall be used on the Advance Guide and 
Exit Direction Signs (see Figure 2G‐26). 
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D. For pull‐through signs, the legend EXPRESS LANE(S) shall be used, either as a header panel within the 
pull‐through signs or as the principal legend of the sign without the header panel (see Figures 2G‐25, 
2G‐26, and 2G‐27). 

Figures 2G‐28 and 2G‐29 show examples of guide signing  for direct entrances to a priced managed  lane  from a 
crossroad or surface street. 

The G92‐1(CA) sign shall be used for direct entrances to a priced managed lane from a crossroad or surface street. 
When used for this purpose the sign shall be modified in accordance with the provisions of this section. 

The  HOV  VIOLATION  $__ MINIMUM  FINE  (SR50‐2(CA))  sign  should  be  placed  near  the  beginning  of  all  HOV 
facilities and may be placed at  intermediate entry point or gaps  in the barrier or buffer for all barrier‐ or buffer‐
separated HOV lanes.  The SR50‐2(CA) sign should also be used on priced managed lane facilities that charge HOV 
users  no  toll  or  a  discounted  toll.    The  SR50‐2(CA)  sign may  be  repeated  at  2‐mile  intervals  or  as  needed  at 
locations experiencing high violation rates.   The HOV VIOLATION $__ MINIMUM FINE  (SR50‐1(CA)) sign may be 
used to supplement the SR50‐2(CA) sign on HOV facilities or priced managed  lane facilities where violation rates 
are  particularly  high.  The  SR50‐1(CA)  is  normally  placed  onto  an  existing  overhead  sign  structure  if  it  can 
adequately support the additional sign. 

These signs shall be modified to delete the diamond symbol when utilized on priced managed lanes. 

For State highways,  see Department of Transportation’s Ramp Metering Design Manual. See Section 1A.11  for 
information  regarding  this publication.   Refer  to CVC 21655.5  for Exclusive‐ or Preferential‐Use  Lanes  for High 
Occupancy Vehicles.  Refer to Section 2B.56 for additional regulatory signs to be used at metered on‐ramps.  The 
No Left Turn Specific Hours EXCEPT BUSES AND HOV __+(R33B(CA)) sign should be installed on local streets (with 
concurrence of local agency) whenever left turns are restricted to buses and high‐occupancy vehicles only during 
peak hours. The No Left Turn WHEN METERED EXCEPT BUSES AND HOV __+ (R33C(CA)) sign should be installed on 
local streets  (with concurrence of  local agency) whenever  left turns are restricted  to buses and high‐occupancy 
vehicles only during periods of ramp metering. 

The LEFT (RIGHT OR CENTER) LANE DO NOT STOP (BUSES ONLY) (R88(CA)) sign shall be used for preferential lanes 
at metered on‐ramps to indicate that the preferential lane is not required to stop.   

The  diamond  symbol  shall  not  be  utilized  on  the  R88(CA)  if  the  preferential  lane  is  not  for HOV  usage.    The 
R88(CA)  sign  should  be  placed  on  the  same  side  as  the  preferential  lane,  upstream  of  the meter.    The  ALL 
VEHICLES STOP ON RED (R90‐1(CA)) sign should be placed when converting a non‐metered preferential lane to a 
metered operation.    The R90‐1(CA)  sign may  also be used on new  installations where potential  for  confusion 
exists. 

The LEFT (RIGHT OR CENTER) HOV ___+ ___ OR MORE ONLY WHEN METERED (R91‐1(CA)) sign shall be used for 
preferential lanes at metered on‐ramps to clearly indicate the lane and number of persons per vehicle required to 
use the  lane.   The message “24 HOURS” shall be used  instead of “WHEN METERED”  if the preferential  lane  is  in 
effect on a full‐time basis.  An alternate 1 line message, such as “BUSES OK” may also be used in place of “WHEN 
METERED” on  line 6 of  the R91‐1(CA)  sign.   When used,  the R91‐1(CA)  sign  should be placed near a diamond 
symbol pavement marking. 

The examples that follow illustrate the type, size and placement of signs to be implemented on managed lanes, 
for various lane configurations. 
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Notes:
● Expended last updated 3/16/15.
● PRSM ETC hours last updated 3/16/15.
● Expended and ETC should be consistent with D11 Financials report.

Total $ by FY PA&ED PS&E RW CON Other Total $

2015 ETC 87,077

2017 ETC 1,187,034 $1,187,034

2018 ETC 1,689,184 $1,689,184

2019 ETC 2,066,568 $2,066,568

2020 ETC 1,854,656 $1,854,656

2021 ETC 165,872 98,322 $264,194

2022 ETC 42,700 $42,700

EAC (Expended + ETC) $6,963,314 $141,022 $87,077 $7,104,336

JEWEL, KAREN M, SD-015-30.6R/32R, HOV CONNECTORS

Summary $ PA&ED PS&E RW CON Other Total $

ETC (PRSM) 6,963,314 141,022 87,077 $7,104,336

EAC (Expended + ETC) $6,963,314 $141,022 $87,077 $7,104,336

► view D11 Financials ► view CTIP Program By EA

► view Expenditures by Bucket ► view Estimate To Complete (ETC) Details

► view ETC Details by FY (i.e. Resource Tabular Report )

1 of 1Date: 3/16/15 2:23 PM Support Cost Estimate Summary

Project: 11-2T240, 1112000131

District 11
PMSUSupport Cost Estimate Summary

These are NOT offical financial figures.
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EA PIN Cty Rte Description PM

2T240 1112000131 SD 015 1112000131 - I-15/SR78 HOV Connectors JEWEL, KAREN M

Milestones

Code Description Date

M000 IDENTIFY NEED 7/01/12 A

M010 APPROVE PID 3/27/15  

M015 PROGRAM PROJECT 11/18/16  

M020 BEGIN ENVIRONMENTAL 11/18/16  

M040 BEGIN PROJECT 11/18/16  

M060 CIRC DPR & DED INTERNALLY IN DIST 9/30/19  

M100 APPROVE DPR 2/05/20  

M120 CIRCULATE DPR & DED EXTERNALLY 2/05/20  

M140 PUBLIC HEARING 9/30/19  

M160 APPROVE FED 6/26/20  

M200 PA & ED 7/15/20  

M800 END PROJECT 11/29/21  

 PRSM Milestone Data as of 3/16/15 6:22 AM

1 of 1Date: 3/16/15 02:26 PM Project Milestones

Project Milestones for 2T240 District 11
PMSU
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All Tasks
SB45 WBS Resource Division Unit Start Finish % Complete Actual Hrs ETC Hrs EAC Hrs ETC $ EAC $

PA & ED 0.100.10 11.2697,I576 I-5/SR-76 2697 11/21/16 9/06/18 0% 0 8,000 8,000 $956,780 $956,780

PA & ED 0.100.10 11.2727,ENVM ENVIRO 2727 11/21/16 9/06/18 0% 0 120 120 $10,268 $10,268

PA & ED 0.100.10 11.2730,ENVM ENVIRO 2730 11/21/16 9/06/18 0% 0 24 24 $2,641 $2,641

PA & ED 0.100.10 11.2735,ENVM ENVIRO 2735 11/21/16 9/06/18 0% 0 24 24 $2,259 $2,259

PA & ED 0.100.10 11.2765,I576 I-5/SR-76 2765 11/21/16 9/06/18 0% 0 1,000 1,000 $130,198 $130,198

PA & ED 0.100.10 11.2793,ESRV ENG SVS 2793 11/21/16 9/06/18 0% 0 10 10 $1,322 $1,322

PA & ED 0.100.10 11.2810,ENVM ENVIRO 2810 11/21/16 9/06/18 0% 0 8 8 $1,039 $1,039

PA & ED 0.100.10 11.2817,ENVM ENVIRO 2817 11/21/16 9/06/18 0% 0 20 20 $2,565 $2,565

PA & ED 0.100.10 11.2836,RWLS R/W 2836 11/21/16 9/06/18 0% 0 10 10 $873 $873

PA & ED 0.100.10 11.4119,RWLS R/W 4119 11/21/16 9/06/18 0% 0 80 80 $7,586 $7,586

PA & ED 0.100.10 59.3659,GS DES 3659 11/21/16 9/06/18 0% 0 40 40 $5,597 $5,597

PA & ED 0.100.10 59.3666,SCON DES 3666 11/21/16 9/06/18 0% 0 32 32 $3,732 $3,732

PA & ED 0.100.10 59.3668,SCON DES 3668 11/21/16 9/06/18 0% 0 114 114 $15,495 $15,495

PA & ED 0.160.05 11.2697,I576 I-5/SR-76 2697 11/21/16 2/28/17 0% 0 248 248 $29,660 $29,660

PA & ED 0.160.05 11.2765,I576 I-5/SR-76 2765 11/21/16 2/28/17 0% 0 3,000 3,000 $390,593 $390,593

PA & ED 0.160.05 11.2810,ENVM ENVIRO 2810 11/21/16 2/28/17 0% 0 8 8 $1,039 $1,039

PA & ED 0.160.05 11.2817,ENVM ENVIRO 2817 11/21/16 2/28/17 0% 0 40 40 $5,129 $5,129

PA & ED 0.160.10 11.2697,I576 I-5/SR-76 2697 3/01/17 12/12/18 0% 0 5,000 5,000 $597,988 $597,988

PA & ED 0.160.10 11.2765,I576 I-5/SR-76 2765 3/01/17 12/12/18 0% 0 500 500 $65,099 $65,099

Notes:
● Task details from PRSM, last updated 3/16/15 6:22 AM.
● Division: Based on current year Unit to Division matrix.
● Start and Finish: Bold value indicates actual.
● ETC $: Estimate To Complete dollars.

Summary by SB45 Start Finish Wt % Exp % Actual Hrs ETC Hrs EAC Hrs ETC $ EAC $
PID CMPT 7/01/12 3/30/15 95% 92% 9,481 788 10,269 $87,077 $883,138

PA & ED 7/29/13 8/03/20 0% 0% 0 56,507 56,507 $6,963,313 $6,963,313

PS&E 7/29/13 11/29/21 0% 0% 0 0 0 $0 $0

ROW 7/29/13 11/29/21 0% 0% 0 1,520 1,520 $141,022 $141,022

CONST 7/29/13 6/27/18 0% 0% 0 0 0 $0 $0

RWCAP 7/29/13 6/27/18 0% 0% 0 0 0 $0 $0

CONSTCAP 7/29/13 6/16/17 0% 0% 0 0 0 $0 $0

7/01/12 11/29/21 11% 14% 9,481 58,815 68,296 $7,191,413 $7,987,474

Project: EA: 11-2T240 PI (E-FIS): 1112000131
◄ view D11 Financials

► view ETC Details by FY

● Wt %: % Complete weighted by EAC $ (=Sum [WBS % * (WBS EAC $ / Phase EAC $)]).
● Exp %: Actual Hours / EAC Hours.
● % Complete: From PRSM, manuallly entered by Task Manager.

District 11
PMSUETC Details for Project
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PA & ED 0.160.10 11.2775,DSGN DESIGN 2775 3/01/17 12/12/18 0% 0 40 40 $5,561 $5,561

PA & ED 0.160.10 11.2796,DSGN DESIGN 2796 3/01/17 12/12/18 0% 0 200 200 $27,565 $27,565

PA & ED 0.160.10 11.2803,ESRV ENG SVS 2803 3/01/17 12/12/18 0% 0 640 640 $84,491 $84,491

PA & ED 0.160.10 11.2809,DSGN DESIGN 2809 3/01/17 12/12/18 0% 0 24 24 $3,028 $3,028

PA & ED 0.160.10 11.2817,ENVM ENVIRO 2817 3/01/17 12/12/18 0% 0 120 120 $15,387 $15,387

PA & ED 0.160.10 11.2827,TROP TRAFFIC 2827 3/01/17 12/12/18 0% 0 8 8 $1,059 $1,059

PA & ED 0.160.10 11.2828,ESRV ENG SVS 2828 3/01/17 12/12/18 0% 0 160 160 $18,776 $18,776

PA & ED 0.160.10 11.2829,TROP TRAFFIC 2829 3/01/17 12/12/18 0% 0 208 208 $26,301 $26,301

PA & ED 0.160.10 11.2831,TROP TRAFFIC 2831 3/01/17 12/12/18 0% 0 20 20 $2,562 $2,562

PA & ED 0.160.10 11.2839,RWLS R/W 2839 3/01/17 12/12/18 0% 0 500 500 $43,826 $43,826

PA & ED 0.160.10 11.2927,TPLN PLANNING 2927 3/01/17 12/12/18 0% 0 40 40 $3,628 $3,628

PA & ED 0.160.10 11.4119,RWLS R/W 4119 3/01/17 12/12/18 0% 0 15 15 $1,422 $1,422

PA & ED 0.160.10 11.CC03 Consult232 CC03 3/01/17 12/12/18 0% 0 0 0 $0 $0

PA & ED 0.160.10 53.3420,PRJD HQ Design 3420 3/01/17 12/12/18 0% 0 10 10 $1,570 $1,570

PA & ED 0.160.10 59.3659,GS DES 3659 3/01/17 12/12/18 0% 0 920 920 $128,741 $128,741

PA & ED 0.160.10 59.3666,SCON DES 3666 3/01/17 12/12/18 0% 0 4 4 $466 $466

PA & ED 0.160.10 59.3668,SCON DES 3668 3/01/17 12/12/18 0% 0 60 60 $8,155 $8,155

PA & ED 0.160.15 11.2697,I576 I-5/SR-76 2697 12/13/18 2/05/20 0% 0 2,000 2,000 $239,195 $239,195

PA & ED 0.160.15 11.2733,ENVM ENVIRO 2733 12/13/18 2/05/20 0% 0 80 80 $6,800 $6,800

PA & ED 0.160.15 11.2735,ENVM ENVIRO 2735 12/13/18 2/05/20 0% 0 40 40 $3,765 $3,765

PA & ED 0.160.15 11.2765,I576 I-5/SR-76 2765 12/13/18 2/05/20 0% 0 11,264 11,264 $1,466,545 $1,466,545

PA & ED 0.160.15 11.2775,DSGN DESIGN 2775 12/13/18 2/05/20 0% 0 40 40 $5,561 $5,561

PA & ED 0.160.15 11.2793,ESRV ENG SVS 2793 12/13/18 2/05/20 0% 0 220 220 $29,076 $29,076

PA & ED 0.160.15 11.2794,DSGN DESIGN 2794 12/13/18 2/05/20 0% 0 48 48 $6,500 $6,500

PA & ED 0.160.15 11.2795,DSGN DESIGN 2795 12/13/18 2/05/20 0% 0 8 8 $693 $693

PA & ED 0.160.15 11.2810,ENVM ENVIRO 2810 12/13/18 2/05/20 0% 0 8 8 $1,039 $1,039

PA & ED 0.160.15 11.2817,ENVM ENVIRO 2817 12/13/18 2/05/20 0% 0 40 40 $5,129 $5,129

PA & ED 0.160.15 11.2827,TROP TRAFFIC 2827 12/13/18 2/05/20 0% 0 8 8 $1,059 $1,059

PA & ED 0.160.15 11.2833,ESRV ENG SVS 2833 12/13/18 2/05/20 0% 0 48 48 $6,600 $6,600

PA & ED 0.160.20 11.2765,I576 I-5/SR-76 2765 12/13/18 5/21/19 0% 0 500 500 $65,099 $65,099

PA & ED 0.160.20 11.2799,SURV LAND SURVEYS 2799 12/13/18 5/21/19 0% 0 400 400 $50,134 $50,134

PA & ED 0.160.20 11.2800,SURV LAND SURVEYS 2800 12/13/18 5/21/19 0% 0 500 500 $65,879 $65,879

PA & ED 0.160.20 11.2801,SURV LAND SURVEYS 2801 12/13/18 5/21/19 0% 0 500 500 $59,394 $59,394

PA & ED 0.160.20 11.2802,SURV LAND SURVEYS 2802 12/13/18 5/21/19 0% 0 400 400 $33,197 $33,197

PA & ED 0.160.30 11.2765,I576 I-5/SR-76 2765 3/01/17 6/30/17 0% 0 100 100 $13,020 $13,020

PA & ED 0.160.30 11.2838,RWLS R/W 2838 3/01/17 6/30/17 0% 0 30 30 $2,673 $2,673

PA & ED 0.160.40 11.2765,I576 I-5/SR-76 2765 3/01/17 4/11/17 0% 0 50 50 $6,510 $6,510

PA & ED 0.160.45 11.2765,I576 I-5/SR-76 2765 12/13/18 3/01/19 0% 0 1,000 1,000 $130,198 $130,198

PA & ED 0.165.05 11.2727,ENVM ENVIRO 2727 7/03/17 9/13/17 0% 0 360 360 $30,803 $30,803

Page 2 of 8
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PA & ED 0.165.05 11.2735,ENVM ENVIRO 2735 7/03/17 9/13/17 0% 0 16 16 $1,506 $1,506

PA & ED 0.165.05 11.2765,I576 I-5/SR-76 2765 7/03/17 9/13/17 0% 0 100 100 $13,020 $13,020

PA & ED 0.165.10 11.2697,I576 I-5/SR-76 2697 9/14/17 4/19/19 0% 0 2,000 2,000 $239,195 $239,195

PA & ED 0.165.10 11.2727,ENVM ENVIRO 2727 9/14/17 4/19/19 0% 0 350 350 $29,947 $29,947

PA & ED 0.165.10 11.2730,ENVM ENVIRO 2730 9/14/17 4/19/19 0% 0 24 24 $2,641 $2,641

PA & ED 0.165.10 11.2733,ENVM ENVIRO 2733 9/14/17 4/19/19 0% 0 160 160 $13,600 $13,600

PA & ED 0.165.10 11.2736,ENVM ENVIRO 2736 9/14/17 4/19/19 0% 0 80 80 $7,579 $7,579

PA & ED 0.165.10 11.2810,ENVM ENVIRO 2810 9/14/17 4/19/19 0% 0 8 8 $1,039 $1,039

PA & ED 0.165.10 11.2812,ENVM ENVIRO 2812 9/14/17 4/19/19 0% 0 320 320 $44,481 $44,481

PA & ED 0.165.10 11.2814,ENVM ENVIRO 2814 9/14/17 4/19/19 0% 0 1,860 1,860 $283,516 $283,516

PA & ED 0.165.10 11.2817,ENVM ENVIRO 2817 9/14/17 4/19/19 0% 0 560 560 $71,806 $71,806

PA & ED 0.165.10 11.2819,ENVM ENVIRO 2819 9/14/17 4/19/19 0% 0 260 260 $35,888 $35,888

PA & ED 0.165.15 11.2735,ENVM ENVIRO 2735 9/14/17 8/15/18 0% 0 260 260 $24,474 $24,474

PA & ED 0.165.20 11.2733,ENVM ENVIRO 2733 9/14/17 5/16/18 0% 0 524 524 $44,540 $44,540

PA & ED 0.165.25 11.2727,ENVM ENVIRO 2727 4/22/19 9/30/19 0% 0 1,270 1,270 $108,665 $108,665

PA & ED 0.165.25 11.2735,ENVM ENVIRO 2735 4/22/19 9/30/19 0% 0 24 24 $2,259 $2,259

PA & ED 0.165.25 11.2765,I576 I-5/SR-76 2765 4/22/19 9/30/19 0% 0 150 150 $19,530 $19,530

PA & ED 0.165.25 11.2812,ENVM ENVIRO 2812 4/22/19 9/30/19 0% 0 80 80 $11,120 $11,120

PA & ED 0.165.25 11.2819,ENVM ENVIRO 2819 4/22/19 9/30/19 0% 0 120 120 $16,564 $16,564

PA & ED 0.170.05 11.2765,I576 I-5/SR-76 2765 11/21/16 1/06/17 0% 0 40 40 $5,208 $5,208

PA & ED 0.170.10 11.2730,ENVM ENVIRO 2730 1/09/17 5/11/17 0% 0 100 100 $11,004 $11,004

PA & ED 0.170.10 11.2765,I576 I-5/SR-76 2765 1/09/17 5/11/17 0% 0 40 40 $5,208 $5,208

PA & ED 0.170.20 11.2765,I576 I-5/SR-76 2765 1/09/17 5/11/17 0% 0 400 400 $52,079 $52,079

PA & ED 0.170.25 11.2765,I576 I-5/SR-76 2765 1/09/17 3/14/17 0% 0 50 50 $6,510 $6,510

PA & ED 0.170.30 11.2765,I576 I-5/SR-76 2765 1/09/17 2/17/17 0% 0 100 100 $13,020 $13,020

PA & ED 0.170.40 11.2765,I576 I-5/SR-76 2765 1/09/17 2/17/17 0% 0 500 500 $65,099 $65,099

PA & ED 0.175.05 11.2727,ENVM ENVIRO 2727 2/06/20 4/30/20 0% 0 72 72 $6,161 $6,161

PA & ED 0.175.05 11.2728,ENVM ENVIRO 2728 2/06/20 4/30/20 0% 0 16 16 $1,478 $1,478

PA & ED 0.175.05 11.2819,ENVM ENVIRO 2819 2/06/20 4/30/20 0% 0 12 12 $1,656 $1,656

PA & ED 0.175.10 11.2727,ENVM ENVIRO 2727 2/06/20 2/26/20 0% 0 96 96 $8,214 $8,214

PA & ED 0.175.10 11.2728,ENVM ENVIRO 2728 2/06/20 2/26/20 0% 0 128 128 $11,825 $11,825

PA & ED 0.175.10 11.2735,ENVM ENVIRO 2735 2/06/20 2/26/20 0% 0 16 16 $1,506 $1,506

PA & ED 0.175.10 11.2736,ENVM ENVIRO 2736 2/06/20 2/26/20 0% 0 10 10 $947 $947

PA & ED 0.175.10 11.2765,I576 I-5/SR-76 2765 2/06/20 2/26/20 0% 0 50 50 $6,510 $6,510

PA & ED 0.175.10 11.2812,ENVM ENVIRO 2812 2/06/20 2/26/20 0% 0 160 160 $22,241 $22,241

PA & ED 0.175.10 11.2819,ENVM ENVIRO 2819 2/06/20 2/26/20 0% 0 60 60 $8,282 $8,282

PA & ED 0.175.15 11.2727,ENVM ENVIRO 2727 2/27/20 4/07/20 0% 0 400 400 $34,225 $34,225

PA & ED 0.175.15 11.2728,ENVM ENVIRO 2728 2/27/20 4/07/20 0% 0 120 120 $11,086 $11,086

PA & ED 0.175.15 11.2765,I576 I-5/SR-76 2765 2/27/20 4/07/20 0% 0 100 100 $13,020 $13,020
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PA & ED 0.175.20 11.2765,I576 I-5/SR-76 2765 2/27/20 4/07/20 0% 0 50 50 $6,510 $6,510

PA & ED 0.180.05 11.2727,ENVM ENVIRO 2727 2/06/20 8/03/20 0% 0 48 48 $4,107 $4,107

PA & ED 0.180.05 11.2765,I576 I-5/SR-76 2765 2/06/20 8/03/20 0% 0 5,632 5,632 $733,272 $733,272

PA & ED 0.180.05 11.2793,ESRV ENG SVS 2793 2/06/20 8/03/20 0% 0 160 160 $21,146 $21,146

PA & ED 0.180.05 11.2795,DSGN DESIGN 2795 2/06/20 8/03/20 0% 0 8 8 $693 $693

PA & ED 0.180.05 11.2810,ENVM ENVIRO 2810 2/06/20 8/03/20 0% 0 88 88 $11,426 $11,426

PA & ED 0.180.05 11.2812,ENVM ENVIRO 2812 2/06/20 8/03/20 0% 0 40 40 $5,560 $5,560

PA & ED 0.180.05 11.2819,ENVM ENVIRO 2819 2/06/20 8/03/20 0% 0 12 12 $1,656 $1,656

PA & ED 0.180.05 11.2833,ESRV ENG SVS 2833 2/06/20 8/03/20 0% 0 40 40 $5,500 $5,500

PA & ED 0.180.05 11.2839,RWLS R/W 2839 2/06/20 8/03/20 0% 0 100 100 $8,765 $8,765

PA & ED 0.180.10 11.2727,ENVM ENVIRO 2727 4/08/20 6/26/20 0% 0 300 300 $25,669 $25,669

PA & ED 0.180.10 11.2728,ENVM ENVIRO 2728 4/08/20 6/26/20 0% 0 120 120 $11,086 $11,086

PA & ED 0.180.10 11.2735,ENVM ENVIRO 2735 4/08/20 6/26/20 0% 0 32 32 $3,012 $3,012

PA & ED 0.180.10 11.2765,I576 I-5/SR-76 2765 4/08/20 6/26/20 0% 0 100 100 $13,020 $13,020

PA & ED 0.180.10 11.2812,ENVM ENVIRO 2812 4/08/20 6/26/20 0% 0 40 40 $5,560 $5,560

PA & ED 0.180.15 11.2727,ENVM ENVIRO 2727 6/29/20 7/15/20 0% 0 200 200 $17,113 $17,113

PA & ED 0.180.15 11.2736,ENVM ENVIRO 2736 6/29/20 7/15/20 0% 0 2 2 $189 $189

PA & ED 0.180.15 11.2812,ENVM ENVIRO 2812 6/29/20 7/15/20 0% 0 8 8 $1,112 $1,112

PA & ED 0.E EXPENSE Various 7/29/13 1/31/17 0% 0 0 0 $0 $0

PA & ED 0.E LABOR Various 7/29/13 1/31/17 0% 0 0 0 $0 $0

PS&E 1.100.15 59.3640,OE DES 3640 7/16/20 11/29/21 0% 0 0 0

PS&E 1.D EXPENSE Various 7/29/13 7/29/13 0% 0 0 0 $0 $0

PS&E 1.D LABOR Various 7/29/13 7/29/13 0% 0 0 0 $0 $0

ROW 2.100.25 11.2835,RWLS R/W 2835 7/16/20 11/29/21 0% 0 20 20 $2,565 $2,565

ROW 2.100.25 11.2836,RWLS R/W 2836 7/16/20 11/29/21 0% 0 500 500 $43,633 $43,633

ROW 2.100.25 11.4119,RWLS R/W 4119 7/16/20 11/29/21 0% 0 1,000 1,000 $94,825 $94,825

ROW 2.R EXPENSE Various 7/29/13 7/29/13 0% 0 0 0 $0 $0

ROW 2.R LABOR Various 7/29/13 7/29/13 0% 0 0 0 $0 $0

CONST 3.C EXPENSE Various 7/29/13 6/27/18 0% 0 0 0 $0 $0

CONST 3.C LABOR Various 7/29/13 6/27/18 0% 0 0 0 $0 $0

CONSTCAP 4.CC EXPENSE Various 7/29/13 6/16/17 0% 0 0 0 $0 $0

CONSTCAP 4.CC LABOR Various 7/29/13 6/16/17 0% 0 0 0 $0 $0

RWCAP 9.RC EXPENSE Various 7/29/13 6/27/18 0% 0 0 0 $0 $0

RWCAP 9.RC LABOR Various 7/29/13 6/27/18 0% 0 0 0 $0 $0

PID CMPT K.100.05 11.2677,ADMN ADMIN 2677 10/19/14 3/27/15 90% 0 0 0 $0 $0

PID CMPT K.100.05 11.2697,I576 I-5/SR-76 2697 10/19/14 3/27/15 90% 223 55 278 $6,323 $27,015

PID CMPT K.100.05 11.2714,PPM PPM 2714 10/19/14 3/27/15 90% 4 0 4 $0 $316

PID CMPT K.100.05 11.2715,PPM PPM 2715 10/19/14 3/27/15 90% 0 0 0 $0 $0

PID CMPT K.100.05 11.2740,TPLN PLANNING 2740 10/19/14 3/27/15 90% 0 8 8 $789 $789
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PID CMPT K.100.05 11.2765,I576 I-5/SR-76 2765 10/19/14 3/27/15 90% 216 0 216 $0 $21,324

PID CMPT K.100.05 11.2836,RWLS R/W 2836 10/19/14 3/27/15 90% 9 8 17 $671 $1,171

PID CMPT K.100.05 11.2839,RWLS R/W 2839 10/19/14 3/27/15 90% 0 10 10 $843 $843

PID CMPT K.100.05 11.2848,CONS CONSTRUCT 2848 10/19/14 3/27/15 90% 0 0 0 $0 $0

PID CMPT K.100.05 11.4119,RWLS R/W 4119 10/19/14 3/27/15 90% 6 14 20 $1,276 $1,649

PID CMPT K.150.05 11.2727,ENVM ENVIRO 2727 10/29/12 9/30/14 100% 6 0 6 $0 $396

PID CMPT K.150.05 11.2735,ENVM ENVIRO 2735 10/29/12 9/30/14 100% 0 0 0 $0 $0

PID CMPT K.150.05 11.2747,TPLN PLANNING 2747 10/29/12 9/30/14 100% 108 0 108 $0 $9,129

PID CMPT K.150.05 11.2759,PPM PPM 2759 10/29/12 9/30/14 100% 0 0 0 $0 $0

PID CMPT K.150.05 11.2796,DSGN DESIGN 2796 10/29/12 9/30/14 100% 2 0 2 $0 $169

PID CMPT K.150.05 11.2839,RWLS R/W 2839 10/29/12 9/30/14 100% 0 0 0 $0 $0

PID CMPT K.150.10 11.2759,PPM PPM 2759 4/29/13 9/30/14 100% 24 0 24 $0 $1,949

PID CMPT K.150.10 53.3416,PRJD HQ Design 3416 4/29/13 9/30/14 100% 0 0 0 $0 $0

PID CMPT K.150.15 11.2684,ADMN ADMIN 2684 9/30/12 2/23/15 95% 4 0 4 $0 $152

PID CMPT K.150.15 11.2727,ENVM ENVIRO 2727 9/30/12 2/23/15 95% 211 0 211 $0 $13,017

PID CMPT K.150.15 11.2728,ENVM ENVIRO 2728 9/30/12 2/23/15 95% 0 5 5 $444 $444

PID CMPT K.150.15 11.2729,ENVM ENVIRO 2729 9/30/12 2/23/15 95% 0 5 5 $449 $449

PID CMPT K.150.15 11.2733,ENVM ENVIRO 2733 9/30/12 2/23/15 95% 0 5 5 $409 $409

PID CMPT K.150.15 11.2747,TPLN PLANNING 2747 9/30/12 2/23/15 95% 5 8 13 $943 $1,394

PID CMPT K.150.15 11.2759,PPM PPM 2759 9/30/12 2/23/15 95% 456 10 466 $1,170 $34,818

PID CMPT K.150.15 11.2765,I576 I-5/SR-76 2765 9/30/12 2/23/15 95% 2,267 2 2,269 $250 $193,582

PID CMPT K.150.15 11.2773,MTCE MAINT 2773 9/30/12 2/23/15 95% 4 4 8 $509 $867

PID CMPT K.150.15 11.2775,DSGN DESIGN 2775 9/30/12 2/23/15 95% 6 0 6 $0 $528

PID CMPT K.150.15 11.2793,ESRV ENG SVS 2793 9/30/12 2/23/15 95% 96 20 116 $2,541 $10,340

PID CMPT K.150.15 11.2794,DSGN DESIGN 2794 9/30/12 2/23/15 95% 90 0 90 $0 $8,157

PID CMPT K.150.15 11.2796,DSGN DESIGN 2796 9/30/12 2/23/15 95% 0 5 5 $662 $247

PID CMPT K.150.15 11.2798,SURV LAND SURVEYS 2798 9/30/12 2/23/15 95% 0 8 8 $754 $754

PID CMPT K.150.15 11.2799,SURV LAND SURVEYS 2799 9/30/12 2/23/15 95% 1 7 8 $843 $922

PID CMPT K.150.15 11.2802,SURV LAND SURVEYS 2802 9/30/12 2/23/15 95% 0 8 8 $638 $638

PID CMPT K.150.15 11.2803,ESRV ENG SVS 2803 9/30/12 2/23/15 95% 5 3 8 $381 $907

PID CMPT K.150.15 11.2805,ESRV ENG SVS 2805 9/30/12 2/23/15 95% 0 8 8 $890 $890

PID CMPT K.150.15 11.2807,ESRV ENG SVS 2807 9/30/12 2/23/15 95% 0 4 4 $416 $416

PID CMPT K.150.15 11.2810,ENVM ENVIRO 2810 9/30/12 2/23/15 95% 29 0 29 $0 $2,572

PID CMPT K.150.15 11.2814,ENVM ENVIRO 2814 9/30/12 2/23/15 95% 5 3 8 $440 $966

PID CMPT K.150.15 11.2816,DSGN DESIGN 2816 9/30/12 2/23/15 95% 3 7 10 $809 $1,077

PID CMPT K.150.15 11.2817,ENVM ENVIRO 2817 9/30/12 2/23/15 95% 12 10 22 $1,233 $2,248

PID CMPT K.150.15 11.2824,TROP TRAFFIC 2824 9/30/12 2/23/15 95% 147 0 147 $0 $11,547

PID CMPT K.150.15 11.2827,TROP TRAFFIC 2827 9/30/12 2/23/15 95% 0 8 8 $1,018 $1,018

PID CMPT K.150.15 11.2828,ESRV ENG SVS 2828 9/30/12 2/23/15 95% 40 40 80 $4,512 $8,006
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PID CMPT K.150.15 11.2829,TROP TRAFFIC 2829 9/30/12 2/23/15 95% 21 10 31 $1,215 $2,960

PID CMPT K.150.15 11.2831,TROP TRAFFIC 2831 9/30/12 2/23/15 95% 12 0 12 $0 $1,049

PID CMPT K.150.15 11.2833,ESRV ENG SVS 2833 9/30/12 2/23/15 95% 45 0 45 $0 $4,354

PID CMPT K.150.15 11.2836,RWLS R/W 2836 9/30/12 2/23/15 95% 6 0 6 $0 $335

PID CMPT K.150.15 11.2839,RWLS R/W 2839 9/30/12 2/23/15 95% 2 180 182 $15,166 $15,296

PID CMPT K.150.15 11.2848,CONS CONSTRUCT 2848 9/30/12 2/23/15 95% 12 0 12 $0 $1,073

PID CMPT K.150.15 11.4119,RWLS R/W 4119 9/30/12 2/23/15 95% 290 15 305 $1,367 $18,364

PID CMPT K.150.15 59.3587,SDSN DES 3587 9/30/12 2/23/15 95% 165 0 165 $0 $16,215

PID CMPT K.150.15 59.3659,GS DES 3659 9/30/12 2/23/15 95% 17 0 17 $0 $1,732

PID CMPT K.150.15 59.3668,SCON DES 3668 9/30/12 2/23/15 95% 6 0 6 $0 $568

PID CMPT K.150.20 11.2677,ADMN ADMIN 2677 7/28/13 3/30/15 95% 0 0 0 $0 $0

PID CMPT K.150.20 11.2714,PPM PPM 2714 7/28/13 3/30/15 95% 0 8 8 $998 $998

PID CMPT K.150.20 11.2727,ENVM ENVIRO 2727 7/28/13 3/30/15 95% 270 0 270 $0 $15,986

PID CMPT K.150.20 11.2730,ENVM ENVIRO 2730 7/28/13 3/30/15 95% 38 6 44 $635 $2,530

PID CMPT K.150.20 11.2735,ENVM ENVIRO 2735 7/28/13 3/30/15 95% 7 0 7 $0 $411

PID CMPT K.150.20 11.2747,TPLN PLANNING 2747 7/28/13 3/30/15 95% 0 0 0 $0 $0

PID CMPT K.150.20 11.2759,PPM PPM 2759 7/28/13 3/30/15 95% 0 0 0 $0 $0

PID CMPT K.150.20 11.2810,ENVM ENVIRO 2810 7/28/13 3/30/15 95% 99 0 99 $0 $8,762

PID CMPT K.150.20 11.2811,ENVM ENVIRO 2811 7/28/13 3/30/15 95% 27 0 27 $0 $2,368

PID CMPT K.150.20 11.2812,ENVM ENVIRO 2812 7/28/13 3/30/15 95% 8 0 8 $0 $633

PID CMPT K.150.20 11.2814,ENVM ENVIRO 2814 7/28/13 3/30/15 95% 3 0 3 $0 $235

PID CMPT K.150.20 11.2817,ENVM ENVIRO 2817 7/28/13 3/30/15 95% 4 0 4 $0 $350

PID CMPT K.150.20 11.2819,ENVM ENVIRO 2819 7/28/13 3/30/15 95% 8 0 8 $0 $702

PID CMPT K.150.20 11.2833,ESRV ENG SVS 2833 7/28/13 3/30/15 95% 0 8 8 $1,057 $1,057

PID CMPT K.150.25 11.2759,PPM PPM 2759 1/11/15 3/27/15 70% 61 0 61 $0 $5,349

PID CMPT K.150.25 11.2765,I576 I-5/SR-76 2765 1/11/15 3/27/15 70% 102 0 102 $0 $9,211

PID CMPT K.150.25 11.2766,MTCE MAINT 2766 1/11/15 3/27/15 70% 0 0 0 $0 $0

PID CMPT K.150.25 11.2775,DSGN DESIGN 2775 1/11/15 3/27/15 70% 2 38 40 $5,078 $5,248

PID CMPT K.150.25 11.2793,ESRV ENG SVS 2793 1/11/15 3/27/15 70% 3 158 160 $20,009 $20,198

PID CMPT K.150.25 11.2794,DSGN DESIGN 2794 1/11/15 3/27/15 70% 0 48 48 $6,248 $6,248

PID CMPT K.150.25 11.2795,DSGN DESIGN 2795 1/11/15 3/27/15 70% 0 8 8 $666 $666

PID CMPT K.150.25 11.2809,DSGN DESIGN 2809 1/11/15 3/27/15 70% 0 0 0 $0 $0

PID CMPT K.150.25 11.2836,RWLS R/W 2836 1/11/15 3/27/15 70% 0 0 0 $0 $0

PID CMPT K.150.25 11.2865,MTCE MAINT 2865 1/11/15 3/27/15 70% 0 0 0 $0 $0

PID CMPT K.150.25 53.3420,PRJD HQ Design 3420 1/11/15 3/27/15 70% 0 0 0 $0 $0

PID CMPT K.150.25 59.3666,SCON DES 3666 1/11/15 3/27/15 70% 0 4 4 $448 $448

PID CMPT K.150.25 59.3668,SCON DES 3668 1/11/15 3/27/15 70% 0 32 32 $4,181 $4,181

PID CMPT K.150.35 11.2730,ENVM ENVIRO 2730 3/03/14 10/26/14 100% 2 0 2 $0 $102

PID CMPT K.150.35 11.2731,ENVM ENVIRO 2731 3/03/14 10/26/14 100% 0 0 0 $0 $0
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PID CMPT K.150.35 11.2735,ENVM ENVIRO 2735 3/03/14 10/26/14 100% 0 0 0 $0 $0

PID CMPT K.150.35 11.2759,PPM PPM 2759 3/03/14 10/26/14 100% 9 0 9 $0 $683

PID CMPT K.150.40 11.2731,ENVM ENVIRO 2731 12/18/13 2/25/15 95% 0 4 4 $429 $429

PID CMPT K.150.40 11.2735,ENVM ENVIRO 2735 12/18/13 2/25/15 95% 0 4 4 $362 $362

PID CMPT K.150.40 11.2759,PPM PPM 2759 12/18/13 2/25/15 95% 0 0 0 $0 $0

PID CMPT K.P 11.2714,PPM PPM 2714 7/01/12 9/06/13 99% 19 0 19 $0 $1,384

PID CMPT K.P 11.2727,ENVM ENVIRO 2727 7/01/12 9/06/13 99% 278 0 278 $0 $16,472

PID CMPT K.P 11.2730,ENVM ENVIRO 2730 7/01/12 9/06/13 99% 8 0 8 $0 $390

PID CMPT K.P 11.2733,ENVM ENVIRO 2733 7/01/12 9/06/13 99% 3 0 3 $0 $147

PID CMPT K.P 11.2735,ENVM ENVIRO 2735 7/01/12 9/06/13 99% 6 0 6 $0 $340

PID CMPT K.P 11.2747,TPLN PLANNING 2747 7/01/12 9/06/13 99% 44 0 44 $0 $723

PID CMPT K.P 11.2759,PPM PPM 2759 7/01/12 9/06/13 99% 2,321 0 2,321 $0 $185,317

PID CMPT K.P 11.2765,I576 I-5/SR-76 2765 7/01/12 9/06/13 99% 317 0 317 $0 $28,046

PID CMPT K.P 11.2795,DSGN DESIGN 2795 7/01/12 9/06/13 99% 4 0 4 $0 $194

PID CMPT K.P 11.2796,DSGN DESIGN 2796 7/01/12 9/06/13 99% 79 0 79 $0 $6,675

PID CMPT K.P 11.2799,SURV LAND SURVEYS 2799 7/01/12 9/06/13 99% 3 0 3 $0 $254

PID CMPT K.P 11.2801,SURV LAND SURVEYS 2801 7/01/12 9/06/13 99% 40 0 40 $0 $3,381

PID CMPT K.P 11.2804,ESRV ENG SVS 2804 7/01/12 9/06/13 99% 95 0 95 $0 $6,365

PID CMPT K.P 11.2810,ENVM ENVIRO 2810 7/01/12 9/06/13 99% 69 0 69 $0 $5,868

PID CMPT K.P 11.2811,ENVM ENVIRO 2811 7/01/12 9/06/13 99% 7 0 7 $0 $592

PID CMPT K.P 11.2817,ENVM ENVIRO 2817 7/01/12 9/06/13 99% 4 0 4 $0 $299

PID CMPT K.P 11.2819,ENVM ENVIRO 2819 7/01/12 9/06/13 99% 6 0 6 $0 $510

PID CMPT K.P 11.2823,TROP TRAFFIC 2823 7/01/12 9/06/13 99% 1 0 1 $0 $75

PID CMPT K.P 11.2824,TROP TRAFFIC 2824 7/01/12 9/06/13 99% 8 0 8 $0 $649

PID CMPT K.P 11.2827,TROP TRAFFIC 2827 7/01/12 9/06/13 99% 5 0 5 $0 $423

PID CMPT K.P 11.2829,TROP TRAFFIC 2829 7/01/12 9/06/13 99% 12 0 12 $0 $897

PID CMPT K.P 11.2831,TROP TRAFFIC 2831 7/01/12 9/06/13 99% 3 0 3 $0 $271

PID CMPT K.P 11.2833,ESRV ENG SVS 2833 7/01/12 9/06/13 99% 5 0 5 $0 $439

PID CMPT K.P 11.4119,RWLS R/W 4119 7/01/12 9/06/13 99% 63 0 63 $0 $3,647

PID CMPT K.P 53.3420,PRJD HQ Design 3420 7/01/12 9/06/13 99% 0 0 0 $0 -$11

PID CMPT K.P 59.3564,PPM DES 3564 7/01/12 9/06/13 99% 9 0 9 $0 $911

PID CMPT K.P 59.3587,SDSN DES 3587 7/01/12 9/06/13 99% 201 0 201 $0 $13,297

PID CMPT K.P 59.3602,SDSN DES 3602 7/01/12 9/06/13 99% 8 0 8 $0 $797

PID CMPT K.P 59.3639,SDSN DES 3639 7/01/12 9/06/13 99% 25 0 25 $0 $2,480

PID CMPT K.P 59.3648,SDSN DES 3648 7/01/12 9/06/13 99% 611 0 611 $0 $47,344

PID CMPT K.P 59.3659,GS DES 3659 7/01/12 9/06/13 99% 16 0 16 $0 $1,380

PID CMPT K.P 59.3668,SCON DES 3668 7/01/12 9/06/13 99% 7 0 7 $0 $592

PID CMPT K.P EXPENSE Various 7/01/12 9/06/13 99% 12 0 12 $0 $42,775
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PID CMPT K.P LABOR Various 7/01/12 9/06/13 99% 0 0 0 $0 $0

All Tasks: 253 records 7/01/12 11/29/21 11% 9,481 58,815 68,296 $7,191,413 $7,987,474
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PA&ED PS&E RW CON RW Cap CON Cap Total

HQ Financials
Approved Budget (PRSM) 0 0 0 0 0 0 0

Expended (FIDO + EFIS) 0 0 0 0 0 0 0

 -  Expended / Budget 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

 -  ETC (PRSM) 6,963,313 0 141,022 0 0 0 7,104,335

EAC (Expended + ETC) 6,963,313 0 141,022 0 0 0 7,104,335

Difference (Budget - EAC) -6,963,313 0 -141,022 0 0 0 -7,104,335

EAC / Budget 1,000.00% 0.00% 1,000.00% 0.00% 0.00% 0.00% 1,000.00%

Not included in HQF
Expended (FIDO + EFIS) 0 0 0 0 0 0 0

Other (PID, Misc., Unknown) Amount: 797,102

Effective: Approved Budget: 3/16/15 Expended (E-FIS): 3/16/15 ETC (PRSM): 3/16/15

Details: Funding List (PRSM) Expenditures by Bucket ETC Details Support Cost Estimate Summary (11 Page Estimate)

EAC / Budget Color Key: < 80% 80-99% 100-120% > 120%

JEWEL, KAREN M, SD-015-30.6R/32R, HOV CONNECTORS

1 of 1Date: 3/16/15 2:20 PM D11 Financials

District 11
PMSUD11 Financials for 2T240

These are NOT offical financial figures.Project: 11-2T240, 1112000131

EXHIBIT 20


	01_Title_2T240k_150121.pdf
	Title_2T240K_150106

	02_Improvements and City of SM 10Dec14.pdf
	SR78 Improvement_All Proposed_09Dec14
	SR78 City Improvements Only 09Dec14

	03_Cross Sections 150226.pdf
	A-A_SR78_743-761
	References
	RET Wall, ..
	..
	0200_References
	0280_As_Built
	Woodland_Nordahl_AUX
	b40450ca001.dgn







	B-B_Woodland_782-784
	C-C_SR78_785-813
	References
	RET Wall, ..
	..
	0200_References
	0280_As_Built
	Woodland_Nordahl_AUX
	b40450ca001.dgn





	A-A_SR78_743-761.dgn


	D-D_Mission_822-826
	E-E_SR78_858-876
	References
	RET Wall, ..
	..
	0200_References
	0280_As_Built
	Woodland_Nordahl_AUX
	b40450ca001.dgn







	F-F_SR78_881-883
	References
	A-A_SR78_743-761.dgn


	G-G_I-15_1672-1677_2

	04_Layouts 150226.pdf
	SD078CON_001
	References
	BORDER, Sheet-Border.dgn
	78aaa1_2020_A_exhibit.dgn
	78aaa1_2040_A.dgn


	SD078CON_002
	References
	BORDER, Sheet-Border.dgn
	78aaa1_2020_A_exhibit.dgn
	SD078CON_001.dgn
	78aaa1_2040_A.dgn


	SD078CON_003
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_004
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_005
	References
	BORDER, Sheet-Border.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_006
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn
	SD078CON_005.dgn


	SD078CON_007
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn
	SD078CON_006.dgn


	SD078CON_008
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn
	SD078CON_007.dgn


	SD078CON_009
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_010
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_011
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_012
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_013
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_014
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_015
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_016
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn


	SD078CON_017
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn


	SD078CON_018
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn


	SD078CON_019
	References
	BORDER, Sheet-Border.dgn
	RW, SD78_SD5ToSD15_english_RW.dgn
	78aaa1_2020_A_exhibit.dgn



	05_Traffic Volumes 150120.pdf
	YR 2013 Existing Volumes
	YR 2020 Volumes
	YR 2040 Volumes

	08b_APS Plans_HOV Conn_141112.pdf
	aps-11-xxxx-gp1a
	References
	aps-11-xxxx-gp1a.dgn, Default
	Ref, aps-11-xxxx-gp1a.dgn, Default
	Ref-1, aps-11-xxxx-gp1a.dgn, Default
	Ref-2, aps-11-xxxx-gp1a.dgn, Default


	aps-11-xxxx-gp2a-e
	References
	aps-11-xxxx-gp2a-e.dgn, Default
	Ref, aps-11-xxxx-gp2a-e.dgn, Default
	Ref-1, aps-11-xxxx-gp2a-e.dgn, Default
	Ref-2, aps-11-xxxx-gp2a-e.dgn, Default



	12a_2T240k_PEAR_Final_150312.pdf
	Blank Page




