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1.0 Introduction 

The purpose of this technical memorandum is to develop and document a 
strategy to fill existing gaps in freeway Intelligent Transportation System (ITS) as 
part of one of the projects identified in the Gateway Cities ITS Technology Study, 
Freeway Smart Corridors for Freight – Complete Freeway ITS Deployment.  This 
project will analyze and update (including filling existing gaps) the basic 
California Department of Transportation (Caltrans) surveillance, data collection, 
and traveler information infrastructure on key freight freeway corridors (lane-
by-lane) to support traveler information and traffic management activities in the 
Gateway Cities area.  Through improving the overall flow of traffic through the 
project limits, freight traffic and other traffic will benefit by having more efficient 
and reliable trips.  Specific objectives of the project, as identified in the 
Technology Study, include:1 

• Fill technology gaps and expand the ITS system.  Expansion of current data 
collection devices and adding technologies and infrastructure to provide 
more and specific truck data on freeways. 

• Improve traffic management.  Additional detection sites, traffic monitoring, 
and traveler information will allow greater control of incident identification, 
posting of alternative routes and travel times geared towards freight traffic. 

• Reduce congestion on key freeway freight and other freeway routes.  
Additional detection sites and traffic monitoring will allow for Caltrans to 
more quickly identify incidents and congestion and deploy applicable 
response plans. 

• Increase freight mobility and reliability.  By completing the ITS system on 
the freeway and reducing congestion, freight traffic will be able to flow better 
and more reliably; additionally, all other traffic will benefit as well. 

• Provide traveler information.  Additional CMSs will allow for users to 
receive information and incidents, congestion, and alternative routes. 

                                                      
1 Gateway Cities Technology Plan for Goods Movement, Task 3 Report, p. 5-1 
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• Improve incident management.  Additional detection and traffic monitoring 
will allow for Caltrans to more quickly identify incidents and deploy 
response plans. 

Along their freeway system, Caltrans currently has deployed ITS to support 
device control, roadway surveillance, and dissemination of traffic information.  
ITS devices include ramp meters, closed-circuit television (CCTV) cameras, loop 
detector stations, CMSs, and highway advisory radio (HAR).  These devices are 
monitored and controlled from the Caltrans District 7 Traffic Management 
Center (TMC) in Glendale.  The TMC carries out the following functions: 

• Monitors traffic flow through detection, CCTV, and coordination with the 
California Highway Patrol (CHP); 

• Supports the CHP in incident management activities; 

• Provides advisory messages directly to motorists through Changeable 
Message Signs and HAR; 

• Monitors and controls freeway ramp meters; 

• Makes traffic information available through the RITIS system for use by the 
Los Angeles County Metropolitan Transportation Authority’s (LA Metro) 511 
service and other programs; and 

• Monitors the status of ITS equipment and coordinates maintenance activities. 

Other key agencies active in traffic management in the Gateway Cities region 
include LA Metro, which runs the 511 traveler information service and the LA 
SAFE program, which provides service patrols and to services on regional 
freeways.  The Port of Long Beach recently completed installation of the 
Advanced Traffic Management and Information System (ATMIS) system, which 
provided ITS and security services in and around the Port area.  This effort filled 
some of the existing ITS gaps on the Caltrans freeway system, particularly I-710. 

The Gateway Cities Technology Plan for Goods Movement Study, completed in 2012, 
provided a plan for use of ITS technology to address transportation needs in the 
Gateway Cities area.  The first task of that study included a thorough 
documentation of existing ITS systems in the Gateway Cities region.2  That 
report included a series of maps and detailed descriptions of ITS systems in the 
Gateway Cities area.  Based on this inventory and feedback obtained from 
stakeholders, user needs were identified and a set of proposed projects was 
identified for further development.  These projects were detailed in several 
documents, including Gateway Cities Technology Plan for Goods Movement (Task 3 
Final Initial Project Descriptions), Gateway Cities Technology Plan for Goods 
Movement (Concept of Operations), and Gateway Cities Technology Plan for Goods 
                                                      
2 Gateway Cities Technology Plan for Goods Movement, Task 1 Background Research. 
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Movement (Business and Implementation Plan).  That project identified gaps in 
these existing systems on freeways that service the Ports, rail yards, and major 
distribution centers.  The original geographical scope of that project included 
freeways and state routes running east-west from I-110 to I-605, and north-south 
from the I-10/I-5 to the Ports.  This includes more than 100 miles of roadway. 

Key gaps in freeway field devices were identified through these efforts and are 
shown in Figure 1.1.3  The analysis indicated major gaps in ITS deployment 
along three major study area freeways, I-110, I-710, and CA-47, which connects 
I-110 and I-710 through the Port area.  As shown in the figure, significant gaps 
were identified on most of the length of I-710 in the study area, and major gaps 
were also identified on the southern end of the I-110 freeway and the western 
side of CA-47. 

This technical memorandum builds upon that previous work to identify specific 
gap locations, equipment required to fill the gaps, and costs of the proposed 
program.  Steps in accomplishing this include: 

1. Mapping of current equipment along the key corridors; 

2. Identification of deployment/spacing criteria for equipment; 

3. Proposed location for additional equipment; and 

4. Capital, operating and maintenance cost of proposed deployed equipment. 

                                                      
3 Gateway Cities Technology Plan for Goods Movement, Task 3. 
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Figure 1.1 Key ITS Gap Areas 
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1.1 CRITERIA FOR EQUIPMENT DEPLOYMENT 
Criteria for deployment of ITS equipment are drawn from the report, Caltrans 
Transportation Management System Master Plan – Financial Plan, which was 
developed for Caltrans by Cambridge Systematics and System Metrics Group.  
While the report is 10 years old and the standards specified are not formal policy, 
they do represent the most current criteria for device placement.  During the 
interim period, technology has provided a wider range of options for meeting 
the functional requirements of the freeway management system; however, the 
basic spacing requirements are not significantly impacted by this.  Connected 
vehicle technology and in-vehicle telematics will also eventually provide 
opportunities for eliminating some of the field devices.  This will require 
significant turnover in the vehicle fleet, which is not likely to occur until devices 
installed now reach the end of their current life.  Criteria for deployment are 
shown in Table 1.1.  Standards were developed for different types of roadways, 
including urban/suburban freeways, rural freeways, and major arterials.  Only 
the urban/suburban freeway category is of interest in this exercise. 

Table 1.1 Criteria for Deployment 
Field Deployment Deployment Guideline Application to Gateway Cities 

Vehicle Detection At least one detector per freeway segment or 
ramp, or every one-half mile of urban/suburban 
freeway with detectors in each lane of mainline.  
Other considerations include lane configuration 
changes and at locations with special vehicle 
mixes.  Priority should be given to interchanges 
with forecasted volume/capacity greater than 0.80. 

Key freeway corridors in the Gateway Cities all 
operate near or over capacity during much of the 
day.  As a result, detection should be provided as 
close to the 0.5-mile standard as possible.  It 
should be noted that probe data is becoming 
increasingly available from private sources and 
may eventually replace field detectors in the future.  
However, Caltrans incident detection procedures 
are well established and based on field detection. 

Where possible, it would be desirable to replace 
in-pavement loops with nonintrusive technology 
that could be easily relocated. 

Application of the 0.5-mile standard would greatly 
increase the cost of detection without a 
commensurate benefit.  As a result, the standard 
was modified to ensure that there are at least one 
set of detectors between each interchange on both 
the I-110 and I-710 freeways. 

CCTV Maximum of one camera for every one mile of 
urban/suburban freeway, except where 
geographic, geometric, or weather conditions 
require additional coverage.  Other considerations 
include lane configuration changes and at 
locations with special vehicle mixes.  Priority 
should be given to interchanges with forecasted 
volume/capacity greater than 0.80. 

The corridors are heavily congested and, as a 
result, full CCTV coverage is desirable.  Even a 
small delay in incident detection can result in 
significant additional delay.  CCTVs are also 
critical in identifying false alarms or confirming 
incident locations, thus, avoiding application of 
incident management resources where they are 
not required.  Depending on terrain and camera 
height, coverage is generally about one-half mile.  
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Field Deployment Deployment Guideline Application to Gateway Cities 
In these corridors, therefore, the one-mile spacing 
should be considered a minimum requirement 
rather than a maximum. 

Changeable 
Message Signs 

Upstream of major freeway-to-freeway 
interchanges and choke points. 

This standard is applicable to these corridors. 

HAR When complex messages are required to reach 
travelers, such as construction zones and severe 
weather conditions. 

HAR installations are most appropriate in these 
corridors for construction activity and should be 
deployed on a temporary basis, as needed. 

Ramp Meters Where forecasted volume is greater than 1,800 
vehicles/hour at the rightmost freeway lane plus 
on-ramp and at areas with significant merging 
problems.  Priority should be given to already-
congested locations whenever possible in 
coordination with regional and local jurisdictions. 

With the completion of planned projects, ramp 
meter coverage in the corridor is relatively 
complete. 
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2.0 Mapping of Current 
Equipment 

The following series of maps identifies equipment deployments along the I-110, 
I-710 and CA-47 freeways.  Most of these deployments have been installed by 
Caltrans as part of the District 7 ITS program.  More recently, equipment was 
deployed by the Ports of Long Beach and Los Angeles under the ATMIS 
program.  Part of this program involved CCTV installations in the port areas that 
are primarily focused on security requirements.  The program was also used to 
fill gaps in the Caltrans freeway management system and included CCTV, 
Changeable Message Signs, and detection on I-710.  The ATMIS field devices that 
were installed on Caltrans-owned freeways are now fully integrated into the 
District 7 Freeway Management System; thus, are not called out separately in the 
following maps.  The following sets of maps are sorted by type of equipment and 
freeway segment.  These represent a series of blowups of Figure 2.1 that allows 
the reader to more easily see where gaps exist.  The first set show where gaps 
exist according to the criteria identified above.  Gap areas are highlighted in 
yellow with distances between devices shown on the map.  The second map of 
each set shows the following three categories of equipment: 

1. Existing deployments; 

2. Deployments already planned; and 

3. Deployments proposed as part of this analysis (labeled “additional 
proposed”). 

The western portion of CA-47 is covered on the I-110 maps, while the eastern 
portion is covered on the I-710 maps. 

Detectors 
Detector deployment units are assumed to constitute one roadside detection unit 
or a set of in-pavement loops that cover all lanes on one side of the freeway.  In 
all cases mapped below, it is assumed that detection will be deployed in both 
directions, thus, two units are estimated for each location. 

Figures 2.1 and 2.2 show detector locations along the segment of I-110 between 
I-5 to the north and SR 91 to the south.  Figure 2.2 shows a major gap in detection 
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between I-10 and I-105, while coverage is relatively complete south of I-105.  
Eighteen additional detector units are proposed in this full segment, as shown in 
Figure 2.2. 

Figure 2.4 shows the current distribution of detectors along I-110 south of SR 91 
and on the western end of CA–47.  Figure 2.5 shows a major gap in detection on 
I-110 with no detection available between SR 91 and Anaheim Street, which is 
near the southern end of the corridor.  It also indicates a lack of detection on the 
eastern portion of the Terminal Island Freeway.  Since much of this freeway is 
elevated and has CCTV coverage monitored by port security personnel, 
installation of detection equipment is not recommended for this area.  Eighteen 
additional detectors are proposed in this full segment of I-110, as shown in 
Figure 2.4. 

Figure 2.5 shows current and planed detection installed on I-710 south of SR 91 
and on the eastern end of CA-47.  Figure 2.6 shows that this portion of I-710 is 
well covered, although additional detection should be considered near the 
critical interchange at Del Amo, which serves significant amounts of freight 
traffic.  Eight new detection stations have been planned.  Six additional new 
stations are proposed to fill gaps as shown in Figure 2.7. 

Figure 2.7 shows current and planed detection installed on I-710 north of SR 91 
and south of I-5.  Figure 2.8 shows there is good coverage from SR 91 north to the 
Firestone Boulevard interchange, but limited detection north of that.  Two new 
detection stations have been planned.  Six additional new stations are proposed 
to fill gaps, as shown in Figure 2.8. 



Freeway ITS Gap Analysis 

Cambridge Systematics, Inc. 2-3 

Figure 2.1 Detector Locations and Gaps I-110 between I-5 and SR 91 
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Figure 2.2 Proposed Detectors I-110 between I-5 and SR 91 
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Figure 2.3 Detector Locations and Gaps I-110 South of SR 91 
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Figure 2.4 Proposed Detectors I-110 South of SR 91 
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Figure 2.5 Detector Locations and Gaps I-710 South of SR 91 
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Figure 2.6 Proposed Detectors I-710 South of SR 91 
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Figure 2.7 Detector Locations and Gaps I-710 between I-5 and SR 91 
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Figure 2.8 Detector Locations and Gaps I-710 between I-5 and SR 91 
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CCTV Cameras 
The following series of maps show the deployment of CCTV on I-110, I-710, and 
the Terminal Island Freeway.  Because CCTV located near a freeway-to-freeway 
interchange can sometimes be used to monitor both freeways, deployments 
located on major east-west freeways are included in this analysis as well.  
However, I-710 and I-110 were considered to be the highest priority corridors for 
addressing gaps, and no additional CCTV were required on other freeways to 
serve I-110 or I-710.  For these reasons, no new CCTV was proposed for other 
freeways. 

Figure 2.9 shows current and planned CCTV deployments on I-110 between I-5 
on the north and SR 91 on the south, and that there is good coverage along the 
segment of the I-110 corridor.  Three additional CCTVs are proposed in this full 
segment of I-110, as shown in Figure 2.10. 

Figure 2.11 shows current and planned CCTV deployments on I-110 south of 
SR 91 and on the western side of CA-47.  Figure 2.12 shows there is limited 
CCTV coverage along I-110 south of SR 91.  CA-47 through the Port area, on the 
other hand, is heavily covered, thanks to recent deployments from the ATMIS 
project.  Two additional CCTV locations are already planned and seven 
additional CCTVs are proposed in this full segment of I-110, as shown in 
Figure 2.12. 

Figure 2.13 shows current and planned CCTV deployments on I-710 south of 
SR 91 and on the eastern side of CA-47.  There is good coverage with existing 
CCTV south of I-105 and planned deployments north of I-105.  The eastern end 
of CA-47 is well covered, thanks to recent deployments from the ATMIS project.  
Five additional CCTV locations are already planned and two additional CCTVs 
are proposed in this full segment of I-710, as shown in Figure 2.14. 

Figure 2.15 shows current and planned CCTV deployments on I-710 between I-5 
and SR 91.  Figure 2.16 shows that, while existing coverage is minimal, planned 
deployments will largely cover the length of the corridor.  Thirteen additional 
CCTV locations are already planned and two additional CCTVs are proposed in 
this full segment of I-710, as shown in Figure 2.14. 
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Figure 2.9 CCTV Locations and Gaps I-110 between I-5 and SR 91 
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Figure 2.10 Proposed CCTV I-110 South of SR 91 
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Figure 2.11 Proposed CCTV I-110 between I-5 and SR 91 
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Figure 2.12 CCTV Locations and Gaps I-110 South of SR 91 
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Figure 2.13 CCTV Locations I-710 south of SR 91 
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Figure 2.14 Proposed CCTV I-710 South of SR 91 

 



Freeway ITS Gap Analysis 

2-18  Cambridge Systematics, Inc. 

Figure 2.15 CCTV Locations and Gaps I-710 between I-5 and SR 91 
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Figure 2.16 Proposed CCTV I-710 between I-5 and SR 91 
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Changeable Message Signs 
The following series of maps shows the location of Changeable Message Signs 
and HAR installations along the I-110 and I-710 corridors, as well as the Terminal 
Island Freeway.  The primary application for HAR is to inform users of 
nonrecurring events, such as major incidents or construction activity.  In 
addition, motorists have numerous additional sources of traffic information 
available through 511, navigation systems, and private cell phone and web-based 
traveler information services.  As a result, no additional permanent HAR 
installations are recommended, although temporary systems may be considered 
for incorporation into major construction projects. 

As shown in Table 1.1, Changeable Message Signs are primarily deployed prior 
to major freeway-to-freeway interchanges.  For this reason and the fact that 
permanent CMSs are relatively expensive compared to detection and CCTV, 
there are fewer deployments required.  Therefore, one map is shown for each 
segment in this section of the technical memorandum.  Figure 2.17 shows current 
or planned CMS on I-110 between I-5 and SR 91.  All major freeway-to-freeway 
interchanges are currently served with either existing or proposed CMS.  Two 
additional CMS are already planned for this segment.  Figure 2.18 shows existing 
or proposed CMS located along I-110 south of SR 91.  An additional CMS should 
be considered south of the Pacific Coast Highway (CA-1) interchange.  This sign 
would provide northbound traffic information on conditions around the PCH 
interchange and provide southbound traffic information on conditions in the 
port area.  The western end of CA-47 is well-served by CMS. 

Figure 2.19 shows the portion of I-710 south of SR 91 and the eastern end of 
CA-47.  An existing CMS is in place south of I-105, and two CMSs are already 
planned between I-105 and SR 91.  No additional signs are recommended on 
I-710, but a CMS should be considered for northbound traffic in the Port area just 
south of the I-710 terminus.  In Figure 2.20, which shows I-710 between SR 91 
and I-5, there are existing signs both north and south of I-105.  No additional 
signs are recommended in this area. 

Ramp Meters 
Ramp meter installations in the study area are shown in Figures 2.12 through 
2.24.  Coverage is largely complete on the I-110 and I-710 with the exception of 
I-110 between Torrance Boulevard and Pacific Coast Highway, I-110 north of 
I-10, and on I-710 south of I-405.  Deployments are proposed, however, that will 
fill most of those gaps.  Only two additional ramp metering locations are 
recommended for consideration beyond those; one where the I-110 and Gaffey 
Street ramps come together to go on to CA-47 eastbound and on I-710 at the 
Anaheim Street interchange.  Deployment of ramp meters at both locations 
would be subject to traffic studies and engineering analysis. 
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Figure 2.17 Existing and Proposed CMS 1-110 between I-5 and SR 91 
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Figure 2.18 Existing and Proposed CMS 1-110 South of SR 91 
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Figure 2.19 Existing and Proposed CMS 1-710 South of SR 91 
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Figure 2.20 Existing and Proposed CMS 1-710 between I-5 and SR 91 
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Figure 2.21 Existing and Proposed Ramp Meters I-110 from I-5 to SR 91 
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Figure 2.22 Existing and Proposed Ramp Meters I-110 South of SR 91 
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Figure 2.23 Existing and Proposed Ramp Meters I-710 South of SR 91 
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Figure 2.24 Existing and Proposed Ramp Meters I-710 between I-5 and SR 91 
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3.0 Cost Summary 

A summary of equipment needs and costs are provided in Tables 3.1 through 
3.14.  New equipment deployments are broken into two categories for each of the 
equipment types: 

1. “Planned” deployments that have been proposed by others prior to this 
evaluation; and 

2. “Proposed new deployments,” which are proposed as part of this analysis to 
fill gaps on the freeway system. 

Because the deployments are not likely to take place at one time, and may be 
incorporated into larger roadway/capital projects, costs are also broken down by 
the four roadway segments shown above in the maps.  For each segment and 
type of equipment cost data shown includes: 

• Number of units; 

• Capital costs; 

• Anticipated life cycle (all devices are assumed to have a seven-year life, 
except for CMSs, which are assumed to have a 10-year life); 

• Operations and maintenance costs; and 

• Full annualized cost. 

Total Capital and Annualized costs are provided for each segment, for the total 
program, and also shown by freeway (I-110 or I-710) and by whether they are 
planned or proposed new deployments.  The capital cost of the overall program 
is approximately $4.5 million, with an annualized cost of just over $1 million, 
using a 3-percent annual discount rate.  Table 3.14 and Table 3.15 show a 
breakdown of these overall program costs by freeway, segment, and equipment 
type. 
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Table 3.1 Planned Deployments I-110 between I-5 and SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 0 $15,000 7 $1,500 $3,908 $0 $0 

CCTV 0 $50,000 7 $5,000 $13,025 $0 $0 

CMS – Overhead 2 $225,000 10 $22,500 $48,877 $450,000 $97,754 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 5 $35,000 7 $3,500 $9,118 $175,000 $45,589 

Total      $625,000 $143,342 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.2 New Proposed Deployments I-110  between I-5 and SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 18 $15,000 7 $1,500 $3,908 $270,000 $70,337 

CCTV 3 $50,000 7 $5,000 $13,025 $150,000 $39,076 

CMS – Overhead 0 $225,000 10 $22,500 $48,877 $0 $0 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 0 $35,000 7 $3,500 $9,118 $0 $0 

Total      $420,000 $109,413 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.3 Planned Deployments I-110 South of SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 0 $15,000 7 $1,500 $3,908 $0 $0 

CCTV 2 $50,000 7 $5,000 $13,025 $100,000 $26,051 

CMS – Overhead 0 $225,000 10 $22,500 $48,877 $0 $0 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 4 $35,000 7 $3,500 $9,118 $140,000 $36,471 

Total 
     

$240,000 $62,522 

a One detector unit is assumed to cover all lanes in one freeway direction. 
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Table 3.4 New Proposed Deployments I-110 South of SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 18 $15,000 7 $1,500 $3,908 $270,000 $70,337 

CCTV 7 $50,000 7 $5,000 $13,025 $350,000 $91,177 

CMS – Overhead 1 $225,000 10 $22,500 $48,877 $225,000 $48,877 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 1 $35,000 7 $3,500 $9,118 $35,000 $9,118 

Total 
     

$880,000 $219,509 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.5 Planned Deployments I-710 South of SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 8 $15,000 7 $1,500 $3,908 $120,000 $31,261 

CCTV 5 $50,000 7 $5,000 $13,025 $250,000 $65,127 

CMS – Overhead 2 $225,000 10 $22,500 $48,877 $450,000 $97,754 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 7 $35,000 7 $3,500 $9,118 $245,000 $63,824 

Total      $1,065,000 $257,965 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.6 New Proposed Deployments I-710 South of SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 6 $15,000 7 $1,500 $3,908 $90,000 $23,446 

CCTV 2 $50,000 7 $5,000 $13,025 $100,000 $26,051 

CMS – Overhead 0 $225,000 10 $22,500 $48,877 $0 $0 

CMS – Roadside 1 $175,000 10 $17,500 $38,015 $175,000 $38,015 

Ramp Meter 1 $35,000 7 $3,500 $9,118 $35,000 $9,118 

Total 
     

$400,000 $96,629 

a One detector unit is assumed to cover all lanes in one freeway direction. 
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Table 3.7 Planned Deployments I-710 between I-5 and SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 2 $15,000 7 $1,500 $3,908 $30,000 $7,815 

CCTV 13 $50,000 7 $5,000 $13,025 $650,000 $169,329 

CMS – Overhead 0 $225,000 10 $22,500 $48,877 $0 $0 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 0 $35,000 7 $3,500 $9,118 $0 $0 

Total 
     

$680,000 $177,144 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.8 New Proposed Deployments between I-5 and SR 91 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 6 $15,000 7 $1,500 $3,908 $90,000 $23,446 

CCTV 2 $50,000 7 $5,000 $13,025 $100,000 $26,051 

CMS – Overhead 0 $225,000 10 $22,500 $48,877 $0 $0 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 0 $35,000 7 $3,500 $9,118 $0 $0 

Total 
     

$190,000 $49,496 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.9 Total Cost by Equipment Type 

Device Units Capital Life O&M Annualized 
Total 

Capital 
Total 

Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 58 $15,000 7 $1,500 $3,908 $870,000 $226,641 

CCTV 34 $50,000 7 $5,000 $13,025 $1,700,000 $442,861 

CMS – Overhead 5 $225,000 10 $22,500 $48,877 $1,125,000 $244,384 

CMS – Roadside 1 $175,000 10 $17,500 $38,015 $175,000 $38,015 

Ramp Meter 18 $35,000 7 $3,500 $9,118 $630,000 $164,119 

Total           $4,500,000 $1,116,020 

a One detector unit is assumed to cover all lanes in one freeway direction. 
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Table 3.10 Total Cost for Planned Deployments 
Device Units Capital Life O&M Annualized Total Capital Total Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 10 $15,000 7 $1,500 $3,908 $150,000 $39,076 

CCTV 20 $50,000 7 $5,000 $13,025 $1,000,000 $260,506 

CMS – Overhead 4 $225,000 10 $22,500 $48,877 $900,000 $195,507 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 16 $35,000 7 $3,500 $9,118 $560,000 $145,884 

Total 
     

$2,610,000 $640,973 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.11 Total Cost for New Proposed Deployments 
Device Units Capital Life O&M Annualized Total Capital Total Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 48 $15,000 7 $1,500 $3,908 $720,000 $187,565 

CCTV 14 $50,000 7 $5,000 $13,025 $700,000 $182,354 

CMS – Overhead 1 $225,000 10 $22,500 $48,877 $225,000 $48,877 

CMS – Roadside 1 $175,000 10 $17,500 $38,015 $175,000 $38,015 

Ramp Meter 2 $35,000 7 $3,500 $9,118 $70,000 $18,235 

Total 
     

$1,890,000 $475,047 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.12 Total Cost for I-110 Deployments 
Device Units Capital Life O&M Annualized Total Capital Total Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 36 $15,000 7 $1,500 $3,908 $540,000 $140,673 

CCTV 12 $50,000 7 $5,000 $13,025 $600,000 $156,304 

CMS – Overhead 3 $225,000 10 $22,500 $48,877 $675,000 $146,631 

CMS – Roadside 0 $175,000 10 $17,500 $38,015 $0 $0 

Ramp Meter 10 $35,000 7 $3,500 $9,118 $350,000 $91,177 

Total           $2,165,000 $534,785 

a One detector unit is assumed to cover all lanes in one freeway direction. 
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Table 3.13 Total Cost for I-710 Deployments 
Device Units Capital Life O&M Annualized Total Capital Total Annualized 

Detector – In Pavementa 0 $20,000 7 $2,000 $5,210 $0 $0 

Detector – Roadsidea 22 $15,000 7 $1,500 $3,908 $330,000 $85,967 

CCTV 22 $50,000 7 $5,000 $13,025 $1,100,000 $286,557 

CMS – Overhead 2 $225,000 10 $22,500 $48,877 $450,000 $97,754 

CMS – Roadside 1 $175,000 10 $17,500 $38,015 $175,000 $38,015 

Ramp Meter 8 $35,000 7 $3,500 $9,118 $280,000 $72,942 

Total           $2,335,000 $581,235 

a One detector unit is assumed to cover all lanes in one freeway direction. 

Table 3.14 Total Capital Costs by Freeway/Segment and Device 

 

Detector 

CCTV 

CMS 

Ramp 
Meter Total 

In-
Pavementa Roadsidea Overhead Roadside 

I-110:  I-5 to SR 91 $0 $270,000 $150,000 $450,000 $0 $175,000 $1,045,000 

I-110:  south of SR 91 $0 $270,000 $450,000 $225,000 $0 $175,000 $1,120,000 

I-710:  I-5 to SR 91 $0 $120,000 $750,000 $0 $0 $0 $870,000 

I-710:  south of SR 91 $0 $210,000 $350,000 $450,000 $175,000 $280,000 $1,465,000 

I-110 $0 $540,000 $600,000 $675,000 $0 $350,000 $2,165,000 

I-710 $0 $330,000 $1,100,000 $450,000 $175,000 $280,000 $2,335,000 

Overall Total $0 $870,000 $1,700,000 $1,125,000 $175,000 $630,000 $4,500,000 

a One detector unit is assumed to cover all lanes in one freeway direction. 
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Table 3.15 Total Annualized Costs by Freeway/Segment and Device 

 

Detector 

CCTV 

CMS 

Ramp 
Meter Total 

In-
Pavementa Roadsidea Overhead Roadside 

I-110:  I-5 to SR 91 $0 $70,337 $39,076 $97,754 $0 $45,589 $252,755 

I-110:  south of SR 91 $0 $70,337 $117,228 $48,877 $0 $45,589 $282,030 

I-710:  I-5 to SR 91 $0 $31,261 $195,380 $0 $0 $0 $226,641 

I-710:  south of SR 91 $0 $54,706 $91,177 $97,754 $38,015 $72,942 $354,594 

I-110 $0 $140,673 $156,304 $146,631 $0 $91,177 $534,785 

I-710 $0 $85,967 $286,557 $97,754 $38,015 $72,942 $581,235 

Overall Total $0 $226,641 $442,861 $244,384 $38,015 $164,119 $1,116,020 

a One detector unit is assumed to cover all lanes in one freeway direction. 


	1.0 Introduction
	1.1 Criteria for Equipment Deployment

	2.0 Mapping of Current Equipment
	Detectors
	CCTV Cameras
	Changeable Message Signs
	Ramp Meters

	3.0 Cost Summary

