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Attached to this Project Information Form are the following documents: 

1. Vehicle Miles Traveled (VMT)-Based Transportation Impact Analysis, and 

2. Existing Traffic Operations Analysis (provided for informational purposes). 
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3900 5th Avenue, Suite 310  San Diego, CA 92103  619-795-6086 

www.CRAmobility.com 

 
TO:  Emily Seklecki, Environmental Planner; Dudek 

FROM: Phuong Nguyen, PE; CR Associates 
Jesus Martinez; CR Associates 

DATE: May 30, 2025 

RE: Mission Bay Park Improvements Program – Transportation Impact Analysis Technical 
Memorandum 

 
The purpose of this memo is to document the transportation impact analysis conducted for the Mission 
Bay Park Improvements Program project (the "Project”). This study was performed in accordance with 
the City of San Diego Transportation Study Manual (2022). Analysis methodologies, standards, and 
thresholds are provided in Appendix A.  
 
Project Description 
The Project include a comprehensive plan to revitalize and protect the 4,235-acre Mission Bay Park 
area through a series of cohesive improvements. These include Wetland and Water Quality 
Improvements (expanding tidal marshes, restoring creek outlets, and enhancing circulation to boost 
overall water health), Shoreline Restoration (stabilizing eroded beaches and repairing riprap 
revetments to safeguard infrastructure and habitat), Upland Habitat and Preserve Expansion 
(establishing and bolstering native plant and wildlife areas, with special attention to endangered 
species), and Bicycle and Pedestrian Enhancements (closing pathway gaps, upgrading signage, and 
improving connectivity for safer access around the bay). Collectively, these four initiatives aim to 
improve water quality, strengthen ecological resilience, expand recreational opportunities, and 
preserve the unique natural and cultural resources of Mission Bay Park.  
 
Table 1 displays the programmatic elements for the Project. 
 

Table 1 -  Program Elements 

Element  Location 
Wetland and Water Quality Improvements  
 North Fiesta Island 
 Tecolote Creek and Fiesta Island Causeway 
 Cudahy Creek 
Restoration of Shoreline 
 Vacation Island NW 
 Vacation Island NE 
 Vacation Island SW 
 Ventura Cove 
 Crown Point 
 West Sail Bay 
 Bonita Cove 
 Bahia Point 
Upland Habitat and Preserve Expansion 
 Fiesta Island Site No.1 South 
 Fiesta Island Site No. 2 Central 
 Fiesta Island Site No.3 Near Youth Camping 
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Element  Location 
Upland Habitat and Preserve Expansion 
 Fiesta Island Site No.4 North 
 Fiesta Island Site No.5 Least Tern Preserve 
 Sea World Drive / San Diego River Site No.1a Cloverleaf 
 Sea World Drive/San Diego River Site No.3c Triangle 
 Sea World Drive/San Diego River Site No.4d South Shores 
Bicycle and Pedestrian Improvements 
  Rose Creek Bike Path. 
  Fiesta Island Causeway 
  Ocean Beach Bike Path 
Restoration of Seawall Bulkhead Mission Beach – Pacific Beach 
Deferred Maintenance Bay-wide 
Signage Update Bay-wide 

 
As illustrated, the Project comprises various components that will be built gradually over many years 
in different phases.  
 
Transportation Impact Analysis 
A transportation impact analysis was conducted for the proposed Project. While the City of San 
Diego’s Transportation Study Manual (TSM) classifies regional parks like Mission Bay Park as 
regional public facilities, Mission Bay Park is an existing destination that already attracts regional 
trips. As such, the VMT associated with the existing usage is already reflected in baseline conditions, 
and therefore the analysis presented herein focused only on the elements listed in Table 1. Each 
individual project element was evaluated to determine whether it would result in additional VMT or 
warrant further detailed analysis. A qualitative evaluation of each element is provided below: 

Wetland and Water Quality Improvements, Shoreline Restoration, Upland Habitat and 
Preserve Expansion, and Restoration of Seawall/Bulkhead: These components represent 
passive land uses located within the Mission Bay Park area, focused on restoring and 
enhancing wetland ecosystems and open space. While construction activities may result in 
temporary vehicle trips, no ongoing trip generation would occur once improvements are 
complete. These project elements do not introduce new land uses that generate daily trips 
and therefore would not result in additional VMT. As such, they are presumed to have a less 
than significant impact on transportation under CEQA. 

Bicycle and Pedestrian Improvements: As outlined in the TSM (p. 22), bicycle and pedestrian 
facility enhancements are recognized as VMT-reducing transportation projects. These 
improvements are explicitly presumed to result in a less than significant VMT impact. 

Deferred Maintenance: Routine repairs to existing facilities that do not involve expanding 
capacity are excluded from VMT analysis per the TSM’s screening criteria for maintenance 
activities. 

Signage Update: Modifications to signage do not influence travel behavior or increase vehicle 
travel demand. These types of improvements are non-trip-generating and do not trigger VMT 
analysis requirements. 

Based on this evaluation, none of the proposed project elements would generate additional VMT, 
and all are presumed to result in less than significant transportation impacts under CEQA. 
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Multimodal Access 
 This section provides a discussion of the active transportation facilities along and near the Project’s 
frontage, including transit, pedestrians, and bicycle access. 

Transit Access 

Mission Bay Park benefits from multiple existing and planned transit services provided by the San 
Diego Metropolitan Transit System (MTS). Currently, access is available through bus Routes 8, 9, and 
30, as well as connections to the newly completed MTS Blue Line Trolley extension. Route 8 travels 
between the Old Town Transit Center and Pacific Beach/Mission Beach via West Mission Bay Drive, 
serving key points such as SeaWorld and Belmont Park. Route 9 provides a similar connection 
between Old Town and Pacific Beach but follows SeaWorld Drive and Mission Boulevard en route to 
Belmont Park before continuing north through Pacific Beach. Meanwhile, Route 30 operates 
between downtown San Diego (via Old Town), Pacific Beach, La Jolla, and University City, effectively 
skirting the eastern and northern edges of Mission Bay. Most of these routes run at intervals of 
about 15–30 minutes, depending on the day and time. 

Future transit improvements in the area include enhancements to MTS Route 30, which will be 
upgraded to Rapid branding under the 2021 Regional Plan. This upgrade will feature improved 
amenities at stops and greater frequency, with service every 10 minutes during both on- and off-
peak hours. Other potential future projects could include light rail transit or an aerial skyway along 
Grand Avenue—currently under evaluation in the Pacific Beach Corridor Study (2017)—with possible 
stations near Mission Bay Drive and Grand Avenue, providing another high-quality service option for 
accessing Mission Bay Park. 

In addition, the Mid-Coast Trolley extension of the Blue Line to the University community places two 
stations—Balboa Avenue (approximately 0.25-mile northeast of the project area) and Clairemont 
Drive (approximately 0.75 mile southeast) within reasonable proximity to Mission Bay. These stations 
enhance the region-serving transit network, helping fulfill the City of San Diego’s General Plan 
Mobility Element goals (specifically Goal ME B.9.d) by locating large-scale public facilities, including 
recreational amenities, near existing or planned transit. 

Pedestrians and Bicycle Access 

Pedestrian and bicycle connectivity within Mission Bay remains crucial for promoting a multimodal 
transportation system. Building on the area’s extensive non-motorized network, the Project identifies 
several priority zones for bicycle and pedestrian enhancements, including the Fiesta Island 
Causeway, and the Ocean Beach Bike Path. Improvements across these locations will fill critical path 
gaps, upgrade signage, add sustainable lighting, and address parking lot repairs or enhancements. 
By linking these missing segments and providing better amenities, the Project aims to create safer, 
more convenient routes for all non-motorized users while helping to reduce congestion at popular 
waterfront destinations. 

Beyond these targeted improvements, additional regional active transportation projects will further 
strengthen access to Mission Bay. For instance, the SANDAG AT034 Coastal Rail Trail San Diego – 
Mission Bay (Clairemont to Tecolote), AT055 Pacific Beach to East Mission Bay, and the Pacific 
Beach Mobility Hub will expand pedestrian and bicycle corridors, tying regional transit stations, such 
as Balboa Avenue and Clairemont Drive on the Blue Line Trolley extension directly to the Project.  
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Because the current proposal does not substantially alter the overall transportation network nor 
restrict or reduce planned bicycle and pedestrian enhancements it remains consistent with the City’s 
General Plan Mobility Element goals. By integrating existing and forthcoming multimodal facilities, 
the project would promote alternative transportation modes, reduce reliance on private vehicles, and 
preserve a cohesive, accessible network throughout Mission Bay Park. 

Conclusion 
Based on the analysis results documented above, the proposed Project would not conflict with an 
adopted program, plan, ordinance, or policy addressing the transportation system, including transit, 
roadways, bicycle and pedestrian facilities. The Project is presumed to have a less than significant 
VMT impact and would not substantially increase hazards due to a design feature. Therefore, the 
Project would not cause any additional impacts, and no additional analysis would be required. 
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TO:  Emily Seklecki, Environmental Planner; Dudek 

FROM: Phuong Nguyen, PE; CR Associates 
Jesus Martinez; CR Associates 

DATE: May 28, 2025 

RE: Mission Bay Park Improvements Program – Existing Condition Analysis Technical 
Memorandum 

 
The purpose of this memo is to document the existing traffic conditions in the vicinity of the Mission 
Bay Park Improvements Program project (the “Project”). Although the proposed land uses are not 
expected to generate new traffic and, consistent with the City of San Diego Transportation Study 
Manual (TSM), would not trigger the need for a Local Mobility Analysis, an existing conditions analysis 
was conducted for informational purposes. This analysis was performed to support potential 
construction phasing efforts and to provide the City with current traffic operations data that may inform 
construction traffic management strategies, if needed. 
 
Project Description 
The Project include a comprehensive plan to revitalize and protect the 4,235-acre Mission Bay Park 
area through a series of cohesive improvements. These include Wetland and Water Quality 
Improvements (expanding tidal marshes, restoring creek outlets, and enhancing circulation to boost 
overall water health), Shoreline Restoration (stabilizing eroded beaches and repairing riprap 
revetments to safeguard infrastructure and habitat), Upland Habitat and Preserve Expansion 
(establishing and bolstering native plant and wildlife areas, with special attention to endangered 
species), and Bicycle and Pedestrian Enhancements (closing pathway gaps, upgrading signage, and 
improving connectivity for safer access around the bay). Collectively, these four initiatives aim to 
improve water quality, strengthen ecological resilience, expand recreational opportunities, and 
preserve the unique natural and cultural resources of Mission Bay Park.  
 
Table 1 displays the programmatic elements for the Project. 
 

Table 1 -  Program Elements 

Element  Location 
Wetland and Water Quality Improvements  
 North Fiesta Island 
 Tecolote Creek and Fiesta Island Causeway 
 Cudahy Creek 
Restoration of Shoreline 
 Vacation Island NW 
 Vacation Island NE 
 Vacation Island SW 
 Ventura Cove 
 Crown Point 
 West Sail Bay 
 Bonita Cove 
 Bahia Point 
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Element  Location 
Upland Habitat and Preserve Expansion 
 Fiesta Island Site No.1 South 
 Fiesta Island Site No. 2 Central 
 Fiesta Island Site No.3 Near Youth Camping 
Upland Habitat and Preserve Expansion 
 Fiesta Island Site No.4 North 
 Fiesta Island Site No.5 Least Tern Preserve 
 Sea World Drive / San Diego River Site No.1a Cloverleaf 
 Sea World Drive/San Diego River Site No.3c Triangle 
 Sea World Drive/San Diego River Site No.4d South Shores 
Bicycle and Pedestrian Improvements 
  Rose Creek Bike Path. 
  Fiesta Island Causeway 
  Ocean Beach Bike Path 
Restoration of Seawall Bulkhead Mission Beach – Pacific Beach 
Deferred Maintenance Bay-wide 
Signage Update Bay-wide 

 
As illustrated, the Project comprises various components that will be built gradually over many years. 
Because its passive nature would not generate additional trips once completed, a Local Mobility 
Analysis is not required. Nonetheless, construction activities would create trips throughout each 
project phase. Given the program-level scope of this report, the precise details of construction logistics 
remain unclear, making it impossible to fully evaluate construction impacts at this time. To support 
the City in planning for these phased activities, an existing-conditions analysis was conducted to 
identify any roadways or intersections that may require traffic management strategies during 
construction. 
 
Project Study Area 
Given the uncertainties surrounding the Project’s phasing, the analysis centered on the roadways and 
intersections in proximity to the Project sites, specifically: 
 
Roadway Segments 

1. Mission Bay Drive, from I-5 Northbound Off-Ramp to I-5 Southbound On-Ramp 
2. Mission Bay Drive, from De Anza Road to I-5 Southbound On-Ramp 
3. Mission Bay Drive, from I-5 Southbound On-Ramp to Parking Lot North Entrance 
4. Mission Bay Drive, from Parking Lot North Entrance to Parking Lot South Entrance 
5. Mission Bay Drive, from Parking Lot South Entrance to Clairemont Drive 
6. Mission Bay Drive, from Clairemont Drive to San Diego Mission Bay Resort 
7. Mission Bay Drive, from San Diego Mission Bay Resort to Fiesta Island Road 
8. Mission Bay Drive, from Fiesta Island Road to Sea World Drive 
9. Pacific Highway, from Sea World Drive to I-8 Underpass 
10. Clairemont Drive, from Mission Bay Drive to I-5 Southbound Ramps 
11. Fiesta Island Road, West of Mission Bay Drive 
12. Sea World Drive, from I-5 Southbound Ramps to Mission Bay Drive 
13. Sea World Drive, from Mission Bay Drive to Friars Road 
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Intersections 
1. Mission Bay Drive & I-5 Southbound On-Ramp (Signal) 
2. Mission Bay Drive & De Anza Cove Parking Lot Driveway (AWSC) 
3. Mission Bay Drive & Clairemont Drive (AWSC) 
4. Mission Bay Drive & Fiesta Island Road (AWSC) 
5. Sea World Drive & Pacific Highway (Signal) 
6. Sea World Drive & Oceangate Way (Unsignalized) 
7. Ingraham Street & Riviera Drive/Crown Point Drive (Signal) 
Note: 
AWSC = All-Way Stop-Controlled 

 
Traffic Volumes 
Traffic counts for study roadway segments and intersections were conducted on Wednesday, February 
19, 2025, by Counts Unlimited Inc., when schools were in session. Figure 1 displays the daily traffic 
volumes along study roadway segments and Figure 2 displays the AM/PM peak hour turning 
movements at study intersections under Existing conditions. Traffic count worksheets are provided in 
Appendix B. 
 
Roadway Analysis 
Roadway analysis under Existing conditions was conducted using the City of San Diego TSM (2022) 
methodologies. Table 2 displays the daily roadway LOS for study roadway segments under Existing 
conditions. 
 

Table 2 -  Roadway Segment LOS Results – Existing Conditions.  

Roadway Segment Functional Classification Capacity 
(LOS E) ADT V/C LOS 

Mission Bay 
Drive 

I-5 NB Off-Ramp to I-5 SB 
On-Ramp 4-Lane Major Arterial 40,000 24,682 0.617 C 

Mission Bay 
Drive 

De Anza Road to I-5 SB 
On-Ramp 

2-Lane Collector - no 
fronting property (NFP) 10,000 4,006 0.401 B 

Mission Bay 
Drive 

I-5 SB On-Ramp to 
Parking Lot N Entrance 

2-Lane Collector - no 
fronting property (NFP) 10,000 9,134 0.913 E 

Mission Bay 
Drive 

Parking Lot N Entrance to 
Parking Lot S Entrance 

2-Lane Collector - no 
fronting property (NFP) 10,000 4,479 0.448 B 

Mission Bay 
Drive 

Parking Lot S Entrance to 
Clairemont Drive 

2-Lane Collector - no 
fronting property (NFP) 10,000 5,595 0.560 C 

Mission Bay 
Drive 

Clairemont Drive to San 
Diego Mission Bay Resort 

2-Lane Collector - no 
fronting property (NFP) 10,000 6,651 0.665 C 

Mission Bay 
Drive 

San Diego Mission Bay 
Resort to Fiesta Island 

Drive 

2-Lane Collector - no 
fronting property (NFP) 10,000 6,651 0.665 C 

Mission Bay 
Drive 

Fiesta Island Drive to Sea 
World Drive 

2-Lane Collector - no 
fronting property (NFP) 10,000 8,868 0.887 D 

Pacific 
Highway 

Sea World Drive to I-8 
Underpass 

2-Lane Collector - no 
fronting property (NFP) 10,000 6,052 0.605 C 

Clairemont 
Drive 

Mission Bay Drive to I-5 
SB Ramps 4-Lane Major Arterial 40,000 11,527 0.288 A 

Fiesta Island 
Road West of Mission Bay Drive 2-Lane Collector - no 

fronting property (NFP) 10,000 3,893 0.389 A 
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Roadway Segment Functional Classification Capacity 
(LOS E) ADT V/C LOS 

Sea World 
Drive 

I-5 SB Ramps to Mission 
Bay Drive 4-Lane Major Arterial 40,000 33,662 0.842 D 

Sea World 
Drive 

Mission Bay Drive to 
Friars Road 4-Lane Major Arterial 40,000 29,811 0.745 C 

Source: CR Associates (2025) 
Note: 
ADT = Average Daily Traffic, V/C = Volume to Capacity Ratio, Bold = LOS E or F 
 
As shown in Table 2, all study roadway segments currently operate at LOS D or better under Existing 
Conditions, with the exception to the following roadway segment: 

 Mission Bay Drive, I-5 SB On-Ramp to Parking Lot N Entrance – LOS E.  
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Figure 1
Average Daily Traffic Volumes
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Intersection Analysis 
Intersection analysis under Existing conditions was conducted using the City of San Diego TSM (2022) 
methodologies. Table 3 displays intersection LOS and average vehicle delay results for the study 
intersections under Existing conditions. LOS calculation worksheets for Existing conditions are 
provided in Appendix C. 
 

Table 3 -  Peak Hour Intersection LOS Results – Existing Conditions 

ID Intersection Control Type Peak Hour Avg. Delay (sec.) LOS 

1 Mission Bay Dr & I-5 SB On-Ramp Signal AM 13.6 B 
PM 20.4 C 

2 Mission Bay Drive & De Anza Cove 
Parking Lot Dwy AWSC AM 8.8 A 

PM 19.8 C 

3 Mission Bay Dr & Clairemont Dr AWSC AM 11.0 B 
PM 69.6 F 

4 Mission Bay Dr & Fiesta Island Rd AWSC AM 9.7 A 
PM 36.4 E 

5 Sea World Dr & Pacific Hwy Signal AM 21.0 C 
PM 53.0 D 

6 Sea World Dr & Oceangate Wy Unsignalized AM No Delay 
 

PM  

7 Ingraham St & Riviera Dr/Crown Point Dr Signal AM 31.6 C 
PM 48.4 D 

Source: CR Associates (2025) 
Notes: 
AWSC = Side-Street Stop-Controlled. For SSSC intersections, the delay shown is the delay for the entire intersection. 
Bold = LOS E or F  
 
As shown in Table 3, all study intersections currently operate at acceptable LOS D or better during both 
the AM and PM peak hours under Existing conditions, with the exception to the following intersections: 

 Mission Bay Dr & Clairemont Dr – LOS F (PM Peak Hour) 
 Mission Bay Drive & Fiesta Island Rd – LOS F (PM Peak Hour) 

 
Conclusion 
Based on the existing-conditions analysis, nearly all roadway segments and intersections in the Project 
study area currently operate at acceptable levels of service (LOS). However, Mission Bay Drive from 
the I-5 southbound on-ramp to the Parking Lot North entrance operates at LOS E, and two 
intersections, Mission Bay Drive at Clairemont Drive and Mission Bay Drive at Fiesta Island Road, 
operate at LOS F during the PM peak hour. 
 
Because exact construction schedules and methods remain undetermined at this program-level stage, 
the following construction management strategies could be employed to minimize disruptions and 
maintain safe, efficient travel: 

1. Designated Worker Parking - Establish specific areas or off-site lots for construction 
personnel to keep high-demand visitor parking available. Use shuttles or encourage 
carpooling to reduce vehicle trips. 

2. Flexible Scheduling of Work Hours - Schedule construction during off-peak or overnight 
periods—especially in the summer and on weekends—to mitigate impacts on peak visitor 
demand. 
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3. Detailed Wayfinding and Signage - Install clear and prominent signage around construction 
zones to provide alternate travel routes for drivers, cyclists, and pedestrians. 

4. Advance Publication of Closures and Detours - Issue timely notices via the City’s website, 
social media, and news outlets for any road or trail closures, including maps of detour routes 
and schedules for reopening. 

5. Coordination with Local Agencies and Stakeholders - Work closely with transit providers, 
Caltrans, local law enforcement, and area businesses to synchronize schedules, share data, 
and develop contingency plans. 

6. Staggered Deliveries and Materials Handling - Manage deliveries and hauling activities to 
avoid peak hours and consider consolidating deliveries to reduce the number of truck trips 
through sensitive or congested areas. 

7. Active Traffic Control Measures - Deploy flaggers, portable message boards, or temporary 
signals at critical points to maintain safety and mitigate congestion. 

8. Pedestrian and Bicycle Safety Enhancements - Offer clearly signed alternative paths and 
protective barriers where existing trails or sidewalks are impacted, ensuring continuity of 
non-motorized travel. 

9. Robust Public Outreach and Communication - Engage regularly with community groups, user 
organizations, and local stakeholders to keep them informed and set realistic expectations 
about the construction timeline. 

10. Monitoring and Responsive Adjustments - Track real-time traffic conditions, adjusting plans 
or schedules as needed to reduce delays and maintain safe circulation. 

Implementing these strategies will help the City proactively address potential congestion hot spots, 
particularly in locations already operating at LOS E or F. By strategically managing construction 
activities, visitor safety and convenience can be maintained, ensuring that the Mission Bay Park 
Improvements Program proceeds smoothly and benefits the public with minimal disruption. 
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Analysis Methodology 

This study was performed in accordance with the City of San Diego Transportation Study Manual 

(TSM). Analysis methodologies, standards, and thresholds are discussed in the following sections. 

 

Analysis Guidelines 

The City of San Diego TSM provides standards to determine the effects a land development project 

will have on the surrounding transportation network within a project’s study area. This analysis is 

conducted through a Local Mobility Analysis (LMA). Although an LMA is not required through CEQA, it 

is required to provide both the project applicant and the City of San Diego an understanding of how 

the local transportation network will operate with the implementation of the Project and serves to 

identify improvements that may be triggered by the project to address issues related to operations 

and safety for all transportation modes (vehicle, pedestrian, bicycle, and transit). 

 

LMA Screening Criteria 

The City of San Diego TSM provides the following thresholds to determine whether a land use project 

should conduct an LMA. Table 1 displays the unadjusted ADT thresholds for land use development 

projects. 

 

Table 1 – LMA Screening Criteria and Analysis Threshold 

Criteria Daily Trips Level of Analysis 

Consistent 
0 - 1,000 LMA Not Required 

> 1,000 LMA Required 

Inconsistent 
0 - 500 LMA Not Required 

> 500 LMA Required 

Source: City of San Diego TSM (2022) 

 

Determination of Study Area 

Table 2 displays fulfillment criteria to determine the project study area as defined in the City of San 

Diego TSM. 

  



Table 2 – Determination of Project Study Area 

Facility 
Project Trips 

Generated1 

Community Plan 

Consistency? 

Trips Added by Proposed 

Project 

Roadway Segments2 
- Yes 1,000+ ADT 

- No 500+ ADT 

Signalized Intersections3 

 

<2,400 

 

- 
50 or more trips to any 

turning movement 

Unsignalized Intersections3 - 
50 or more trips in either 

direction 

Freeway Interchange 

(Signalized or Unsignalized) 
- 

50 or more trips in either 

direction 

Signalized Intersections 

>2,400 

- 
50 or more trips to any 

turning movement 

Unsignalized Intersections - 
50 or more trips on any 

approach 

Freeway Interchange (Signalized 

or Unsignalized) 
- 

50 or more trips on any 

approach 

Bicycle Facilities ½ mile biking from Proposed Project driveway 

Transit Facilities ½ mile walking distance from pedestrian access point 

Pedestrian Facilities ½ mile walking distance from pedestrian access point 
Source: City of San Diego TSM (2022) 

Notes: 

ADT = Average Daily Traffic. 
1 Final Driveway Trips. 
2 AND have improvements identified in the community plan or not built to the community plan ultimate classification. 
3 Located within ½ mile driving distance from Proposed Project Driveway for project. 

 

LOS Definition 

LOS is a quantitative measure describing operational conditions within a traffic stream, and the 

motorist’s and/or passengers’ perception of operations. A LOS definition generally describes these 

conditions in terms of such factors as delay, speed, travel time, freedom to maneuver, interruptions 

in traffic flow, queuing, comfort, and convenience. Table 3 describes generalized definitions of the 

various LOS categories (A through F) as applied to roadway operations. 

Table 3 – LOS Definitions 

LOS 

Category 
Definition of Operation 

A 

This LOS represents a completely free-flow condition, where the operation of vehicles is virtually 

unaffected by the presence of other vehicles and only constrained by the geometric features of 

the highway and by driver preferences. 

B 

This LOS represents a relatively free-flow condition, although the presence of other vehicles 

becomes noticeable. Average travel speeds are the same as in LOS A, but drivers have slightly 

less freedom to maneuver. 

C 
At this LOS, the influence of traffic density on operations becomes marked. The ability to 

maneuver within the traffic stream is clearly affected by other vehicles. 

D 
At this LOS, the ability to maneuver is notably restricted due to traffic congestion, and only minor 

disruptions can be absorbed without extensive queues forming and the service deteriorating. 

E 

This LOS represents operations at or near capacity. LOS E is an unstable level, with vehicles 

operating with minimum spacing for maintaining uniform flow. At LOS E, disruptions cannot be 

dissipated readily thus causing deterioration down to LOS F. 

F 

At this LOS, forced or breakdown of traffic flow occurs, although operations appear to be at 

capacity, queues form behind these breakdowns. Operations within queues are highly unstable, 

with vehicles experiencing brief periods of movement followed by stoppages. 

Source: Highway Capacity Manual 7th Edition 



Peak Hour Intersection LOS Standards and Thresholds  

This section presents the methodologies used to perform peak hour intersection capacity analyses at 

the signalized and unsignalized intersections within the study area. The following assumptions were 

utilized in conducting all intersection LOS analyses: 

▪ Peak Hour Factor (PHF) – Measured by intersection approach and obtained from peak hour 

intersection count data. 

▪ Conflicting Pedestrians/Bicycles and Pedestrian Calls – Used pedestrian and bike counts 

from existing peak hour intersection count data. 

▪ Signal Timings – Traffic signal/phasing plans from the City of San Diego. 

▪ Heavy Truck Percentage – No truck routes are present within the study area. Therefore, a 

heavy truck percentage of 3% was utilized on all intersection movements for all scenarios. 

 

Signalized Intersections 

The analysis of signalized intersections utilized the operational analysis procedure as outlined in the 

Highway Capacity Manual (HCM) 7th Edition signalized (Chapter 19) intersection analysis 

methodology. This method defines LOS in terms of delay, or more specifically, average stopped delay 

per vehicle. Delay is a measure of driver and/or passenger discomfort, frustration, fuel consumption 

and lost travel time. This technique uses 1,900 vehicles per hour per lane (VPHPL) as the maximum 

saturation volume of an intersection. This saturation volume is adjusted to account for lane width, 

on‐street parking, pedestrians, traffic composition (i.e., percentage trucks) and shared lane 

movements (i.e., through and right‐turn movements originating from the same lane). The LOS criteria 

used for the analysis of signalized intersections are described in Table 4, identifying the thresholds 

of control delays and the associated LOS. The computerized analysis of intersection operations was 

performed utilizing the Synchro Version 12 traffic analysis software by Trafficware Ltd. 

  



 

Table 4 – Signalized Intersection LOS Operation Analysis Method 

Average Stopped Delay 

Per Vehicle (Seconds) 
LOS Characteristics 

< 10 

LOS A describes operations with very low delay. This occurs when progression is 

extremely favorable, and most vehicles do not stop at all. Short cycle lengths may 

also contribute to low delay. 

> 10 - 20 

LOS B describes operations with generally good progression and/or short cycle 

lengths. More vehicles stop than for LOS A, causing higher levels of average 

delay. 

> 20 - 35 

LOS C describes operations with higher delays, which may result from fair 

progression and/or longer cycle lengths. Individual cycle failures may begin to 

appear at this level. The number of vehicles stopping is significant at this level, 

although many still pass through the intersection without stopping. 

> 35 - 55 

LOS D describes operations with high delay, resulting from some combination of 

unfavorable progression, long cycle lengths, or high volumes. The influence of 

congestion becomes more noticeable, and individual cycle failures are 

noticeable. 

> 55 - 80 
LOS E is considered the limit of acceptable delay. Individual cycle failures are 

frequent occurrences. 

> 80 

LOS F describes a condition of excessively high delay, considered unacceptable 

to most drivers. This condition often occurs when arrival flow rates exceed the 

LOS D capacity of the intersection. Poor progression and long cycle lengths may 

also be major contributing causes to such delay. 

Source: Highway Capacity Manual 7th Edition 

 

Unsignalized Intersections 

Unsignalized intersections were analyzed utilizing the HCM 7th Edition side-street stop (Chapter 20) 

intersection analysis methodology. The computerized analysis of intersection operations was 

performed utilizing the Synchro Version 12 traffic analysis software by Trafficware Ltd. The LOS is 

determined as follows:  

▪ All-way stop-controlled intersections – Reported for the entire intersection delay as an 

averaged value. 

▪ Side-street stop-controlled intersections – Reported for the movement with the worst delay. 

 

The LOS criteria used for the analysis of unsignalized intersections are described in Table 5. 

 

Table 5 – LOS Criteria for Stop-Controlled Unsignalized Intersections 

Average Stopped Delay Per Vehicle (Seconds) LOS 

0 - 10 A 

> 10 - 15 B 

> 15 - 25 C 

> 25 - 35 D 

> 35 - 50 E 

> 50 F 

Source: Highway Capacity Manual 7th Edition 

 

 



Determination of Improvements 

In general, a project should consider all feasible improvements to accommodate the addition of the 

vehicular project traffic, increase in pedestrian usage, and increase in bicycle usage, both around 

the Project’s frontage and within the project study area. The City of San Diego TSM provides 

recommended improvements to accommodate the addition of project traffic. Table 6 displays the 

recommended improvements based on projected traffic conditions and the location of facilities with 

respect to the project site. 

  



Table 6 – Recommended Improvements to Accommodate Project Traffic 

Facility Type Facility Feature Conditions Recommendation 

Signal 

No Existing Left-Turn Lane Peak hour left-turns exceed 100 vph Add left-turn lane 

Existing Single Left-Turn 

Lane 
Peak hour left-turns exceed 300 vph Add second left-turn lane 

No Existing Right-Turn 

Lane 
Peak hour right-turns exceed 500 vph Add right-turn lane 

Existing Single Right-Turn 

Lane 
Peak hour right-turns exceed 800 vph Add second right-turn lane 

Existing Turn Pocket 
95th percentile queue exceeds turn pocket 

capacity 
Extend turn pocket 

Signal Timing 

Within ½ mile path of a Major Transit Stop1, 

degrades to LOS F, or adds traffic to a signal 

already operating at LOS F 

▪ Updating split times 

▪ Transit signal priority improvements 

▪ Right-turn overlap phasing 

▪ Signal phasing changes 

▪ Intelligent Transportation System (ITS) 

improvements 

Outside ½ mile path of a Major Transit Stop1, 

degrades to LOS E or F, or adds traffic to a 

signal already operating at LOS E or F 

Unsignalized 

Intersection 

AWSC 

Within ½ mile path of a Major Transit Stop1, 

degrades to LOS F, or adds traffic to an AWSC 

already operating at LOS F 

Construct Roundabout or Traffic Signal 

 

Outside ½ mile path of a Major Transit Stop1, 

degrades to LOS E or F, or adds traffic to an 

AWSC already operating at LOS E or F 

SSSC 

Within ½ mile path of a Major Transit Stop1, 

degrades worst movement to LOS F, or adds 

traffic to worst movement already operating at 

LOS F 

 

 

Outside ½ mile path of a Major Transit Stop1, 

degrades worst movement to LOS E or F, or 

adds traffic to worst movement already 

operating at LOS E or F 

 

 



Table 6 – Recommended Improvements to Accommodate Project Traffic 

Facility Type Facility Feature Conditions Recommendation 

Pedestrian 

Facility 

Sidewalks 

Adjacent to project site Construct sidewalks to close sidewalk gaps 

Obstructions that constrain to pedestrian access 

route to less than four feet 
Remove obstructions adjacent to the project site 

Curb Ramps Missing or substandard curb ramps Construct or upgrade adjacent to the project site 

Facilities along Roadway 

and at Intersections 

Adjacent to project site; high pedestrian 

demand 

Traffic calming, timing changes (pedestrian hybrid 

beacons, lead pedestrian interval, etc.) 

Bicycle 

Facilities 

Planned bikeway 
Planned not constructed per Community Plan or 

Bicycle Master Plan 

Construct or reserve space for planned bicycle 

facility 

Existing bikeway Substandard bikeway 
Upgrade treatments for facilities adjacent to the 

project site (green bike lane paint, buffers, etc.) 

Transit 

Facilities 

Planned or existing transit 

stops 

Planned not constructed or existing per 

Community Plan, RTIP and/or RTP within the 

study area 

Consider accommodating proposed transit services 

Existing transit stops 
Operational analysis determines a transit 

movement would experience LOS E or worse 

Consider transit priority treatments identified within 

the Community Plan for the study area 

Existing transit stop 

amenities 

Sub-standard or missing amenities based on 

existing demand and coordination with MTS 

and/or the NCTD 

Provide additional or upgraded transit stop 

amenities based on existing demand 

Roadway 

Segments 

Improvements identified in 

the community plan 

(including upgrading to 

ultimate classification) or 

planned new circulation 

element roadways 

Project adds greater than 50% of total ADT for 

the segment 
Consider implementing improvement 

Project adds less than or equal to 50% of total 

ADT for the segment 
Evaluate project’s fair-share toward improvement 

Source: City of San Diego TSM (2022) 

Notes: 
1 Major transit stop means a site containing an existing rail transit station, a ferry terminal served by either a bus or rail transit service, or the intersection or two or more major bus routes with a 

frequency of service interval of 15 minutes or less during the morning and afternoon peak commute periods. 

ADT = Average Daily Trips. 

vph = Vehicles per Hour. 

AWSC = All-Way Stop Control. 

SSSC = Side-Street Stop Control.
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Attachment C - LOS Worksheets – Existing Conditions 
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