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Figure 3-6: Project Opening Year (2027) PM Peak Hour No Project Traffic Volumes 
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3.5 Current General Plan Horizon Year (2030) No Project 
Traffic Volumes and Intersection Operations 

In accordance with the scope of work approved by the City of Orange, No Project Traffic Volumes 
under Current General Plan Horizon Year (2030) Conditions were forecasted using Orange County 
Transportation Analysis Model (OCTAM) data, which assumes full buildout of the County of Orange per 
the approved General Plan of each jurisdiction within the County. The link volume growth rate was 
obtained from OCTAM. The growth rates were then post-processed to compute intersection turning 
movement volumes using the Iterative Directional Volume Estimation Methodology from National 
Cooperative Highway Research Program (NCHRP) Report 765, based on methodology outlined in 
NCHRP Report 255. 

Based on EPD’s review of the raw OCTAM General Plan Development approach volumes: 

• At several study locations, no additional traffic growth is projected beyond the near-term horizon. 
This is due to the area being considered built out under the General Plan land use assumptions. As 
a result, future-year volume growth at these locations remain flat based on background growth 
redistribution and network adjustments associated with the cumulative projects according to OCTAM 
outputs. 

• Some of the post-processed General Plan Year (2030) turning movement base input volumes were 
observed to be lower than the corresponding Opening Year (2027) volumes at certain intersections. 

o EPD reviewed the roadway network in the study area and concluded that there are no justifiable 
reasons for the volumes to decrease in the study area in the General Plan (2030) scenarios. 

o Therefore, in such cases, the General Plan Year (2030) No Project base input volumes were 
adjusted by holding the turning movement to be the same as Opening Year (2027) No Project 
Traffic Volumes, so that no General Plan Year (2030) No Project base input volumes are lower 
than the corresponding Opening Year (2027) base input volumes.  

 

All traffic counts, OCTAM model plots, OCTAM volume outputs, NCHRP 765 worksheets and volume 
adjustment worksheets are provided in Appendix C. 

Under Current General Plan Horizon Year (2030) No Project Conditions, the existing buildings onsite 
would continue to be operational. Current General Plan Horizon Year (2030) AM & PM No Project 
Traffic Volumes are illustrated in Figures 3-7 and 3-8, respectively.  

Table 3-4 shows the Current General Plan Horizon Year (2030) AM and PM peak hour level of service 
at study intersections. As described previously in Section 2.3, LOS at the study area intersections were 
determined using the ICU methodology with HCM methodology being utilized for unsignalized 
intersections. All LOS calculations are provided in Appendix D. As shown in Table 3-4, all intersections 
operate with a satisfactory LOS during the AM and PM peak hours under General Plan Development 
conditions, except for the following intersection: 

• Intersection #5: Glassell Street and the southern driveway entrance of the project (64.9/LOS F 
during AM peak hour and 91.3/LOS F during PM peak hour). 
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Table 3-4: Current General Plan Horizon Year (2030) No Project AM and PM Peak Hour Level of Service 

V/C or 
Delay

LOS
V/C or 
Delay

LOS

1.     Glassell St and Lincoln Ave City of Orange ICU Signal 0.527 A 0.675 B D Yes
2.     Glassell St and W Fletcher Ave City of Orange ICU Signal 0.690 B 0.507 A D Yes
3.     Glassell St and Meats Ave City of Orange ICU Signal 0.516 A 0.622 B D Yes
4.     Glassell St and Taft Ave City of Orange ICU Signal 0.611 B 0.680 B D Yes
5.     Glassell St and southern driveway entrance of the project City of Orange HCM TWSC 64.9 F 91.3 F D No
6.     Glassell St and northern driveway entrance of the project City of Orange HCM TWSC 10.3 B 13.9 B D Yes
TWSC = Two Way Stop Control

V/C = Volume to Capacity (VC) Ratio reported using ICU methodology.

Delay Reported in Seconds per Vehicle

LOS = Level of Service

Unsatisfactory Level of Service

LOS Standards Satisfactory?
AM Peak PM Peak

Intersection Jurisdiction Methodology Control Type

General Plan (2030) Conditions
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Figure 3-7: Current General Plan Horizon Year (2030) AM Peak Hour No Project Traffic Volumes  
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Figure 3-8: Current General Plan Horizon Year (2030) PM Peak Hour No Project Traffic Volumes 
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3.6 General Plan Update Horizon Year (2050) No Project 
Traffic Volumes and Intersection Operations 

In accordance with the scope of work approved by the City of Orange, No Project Traffic Volumes 
under General Plan Update Horizon Year (2050) Conditions were forecasted using Orange County 
Transportation Analysis Model (OCTAM) data, which assumes full buildout of the County of Orange per 
the approved General Plan of each jurisdiction within the County. Link volume growth rate was also 
obtained from OCTAM. The growth rates were then post-processed to compute intersection turning 
movement volumes using the Iterative Directional Volume Estimation Methodology from NCHRP Report 
765, based on methodology outlined in NCHRP Report 255. 

Based on EPD’s review of the raw OCTAM General Plan Development approach volumes: 

• At several study locations, no additional traffic growth is projected beyond the near-term horizon. 
This is due to the area being considered built out under the General Plan land use assumptions. As 
a result, future-year volume growth at these locations remain flat based on background growth 
redistribution and network adjustments associated with the cumulative projects according to OCTAM 
outputs. 

• Some of the post-processed General Plan Year (2050) turning movement base input volumes on ere 
observed to be lower than the corresponding Opening Year (2027) volumes at certain intersections. 

o EPD reviewed the roadway network in the study area and concluded that there are no justifiable 
reasons for the volumes to decrease in the study area in the General Plan (2050) scenarios. 

o Therefore, in such cases, the General Plan Year (2050) No Project base input volumes were 
adjusted by holding the turning movement to be the same as Opening Year (2027) No Project 
Traffic Volumes, so that no General Plan Year (2050) No Project base input volumes are lower 
than the corresponding Opening Year (2027) base input volumes.  

• Additionally, an unrealistic annual growth of over 3.5% per year for 25 years (an unrealistic total 
growth of over 90%) was observed at the NBL and EBR movement of Intersection #2. 

o In such movements, EPD applied the annual growth rate of 2 percent per year for 25 years to 
the Existing (2025) base input volumes, in order to represent a realistic forecast of the General 
Plan (2050) base input traffic volume growth. 

All traffic counts, OCTAM model plots, OCTAM volume outputs, NCHRP 765 worksheets and volume 
adjustment worksheets are provided in Appendix C. 

Under General Plan Update Horizon Year (2050) No Project Conditions, the existing buildings onsite 
would continue to be operational. General Plan Update Horizon Year (2050) AM & PM No Project 
Traffic Volumes are illustrated in Figures 3-9 and 3-10, respectively.  

Table 3-5 shows the General Plan Update Horizon Year (2050) AM and PM peak hour level of service 
at study intersections. As described previously in Section 2.3, LOS at the study area intersections were 
determined using the ICU methodology with HCM methodology being utilized for unsignalized 
intersections. All LOS calculations are provided in Appendix D. As shown in Table 3-5, all intersections 
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operate with a satisfactory LOS during the AM and PM peak hours under General Plan Development 
conditions, except for the following intersection: 

• Intersection #5: Glassell Street and the southern driveway entrance of the project (84.8/LOS F 
during AM peak hour and 113.8/LOS F during PM peak hour). 
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Table 3-5: General Plan Update Horizon Year (2050) No Project AM and PM Peak Hour Level of Service 

 

V/C or 
Delay

LOS
V/C or 
Delay

LOS

1.     Glassell St and Lincoln Ave City of Orange ICU Signal 0.534 A 0.747 C D Yes
2.     Glassell St and W Fletcher Ave City of Orange ICU Signal 0.722 C 0.553 A D Yes
3.     Glassell St and Meats Ave City of Orange ICU Signal 0.551 A 0.696 B D Yes
4.     Glassell St and Taft Ave City of Orange ICU Signal 0.611 B 0.784 C D Yes
5.     Glassell St and southern driveway entrance of the project City of Orange HCM TWSC 84.8 F 113.8 F D No
6.     Glassell St and northern driveway entrance of the project City of Orange HCM TWSC 10.3 B 14.3 B D Yes
TWSC = Two Way Stop Control

V/C = Volume to Capacity (VC) Ratio reported using ICU methodology.

Delay Reported in Seconds per Vehicle

LOS = Level of Service

Unsatisfactory Level of Service

LOS Standards Satisfactory?
AM Peak PM Peak

Intersection Jurisdiction Methodology Control Type

General Plan (2050) Conditions

E I p I D SOLUTID N S , IN C 



    2411 Glassell Street 
  35 Traffic Impact Analysis 

Figure 3-9: General Plan Update Horizon Year (2050) AM Peak Hour No Project Traffic Volumes  
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Figure 3-10: General Plan Update Horizon Year (2050) PM Peak Hour No Project Traffic Volumes 
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4 PROPOSED PROJECT 

4.1 Project Trip Generation 

4.1.1 Project Trip Generation Using Existing Counts 

As previously mentioned in Section 2.1 Project Description, The Project would demolish the existing three 
buildings onsite totaling 191,127 SF and redevelop the site with a one-story plus mezzanine, 298,918 
SF industrial building. It is to be noted that the trip generation was based on the previous assumption 
of a 298,988 industrial building including a warehouse area of 189,988 SF and a manufacturing area 
of 109,000 SF (consistent with other CEQA technical studies). Since the previous trip generation is more 
conservative (considers a larger manufacturing building area) than the revised site plan, the Project trip 
generation was based on the previous building area assumption that represents a more intensive land 
use scenario. The Project trip generation was calculated based on the following: 

• The existing office buildings were analyzed based on counts conducted on April 9, 2025, specifically 
for this project. The detailed counts are provided in Appendix B, Counts Sheet – Driveway Counts.  

o The existing site generates a total of 287 daily trips, including 30 trips during the AM peak 
hour and 28 trips during the PM peak hour. 

• The proposed Project trip generation was calculated using trip rates from the Institute of 
Transportation Engineers (ITE) Trip Generation Manual, 11th Edition (2021). The proposed Project 
was analyzed using ITE trip rates for Manufacturing (ITE Land Use Code 140) and Warehouse (ITE 
Land Use Code 150) land uses. Vehicle splits from the South Coast Air Quality Management District 
(SCAQMD) and passenger vehicle/truck splits from ITE were applied to both warehouse and 
manufacturing uses (assumed to be without cold storage).  

o The proposed Project would generate a total of 843 daily trips, with 106 trips during the AM 
peak hour and 115 trips during the PM peak hour.  

o The truck trips associated with the manufacturing and warehouse land uses were converted into 
passenger car equivalent (PCE) trips to more accurately assess the impact of the proposed 
project on roadway capacity. When accounting for PCE trips, the proposed Project would 
generate a total of 1,097 daily PCE trips, including 139 AM peak hour PCE trips and 147 PM 
peak hour PCE trips. 

Table 4-1 presents the trip generation data for the existing use on site and trip generation estimates 
for the proposed Project. As shown in Table 4-1, taking both the existing and proposed Project into 
account, the Project is forecast to generate 810 net daily PCE trips, with 109 net AM peak hour PCE 
trips and 119 net PM peak hour PCE trips.  

This TIA is conservatively conducted based on the Project trip generation calculations shown above. 
However, the trip generation of the Project with the assumption that the existing building is fully occupied 
is shown in Section 4.1.2 below for informational purposes.  
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Table 4-1: Project Trip Generation Using Existing Counts 

 

Land Use Units Daily In Out Total In Out Total

Trip Rates 

710 General Office Building1 TSF 10.84 1.34 0.18 1.52 0.24 1.20 1.44

150 Warehousing 2 TSF 1.71 0.13 0.04 0.17 0.05 0.13 0.18

140 Manufacturing3 TSF 4.75 0.52 0.16 0.68 0.23 0.51 0.74

Existing Site Trip Generation

Existing Office Buildings1 191.127 TSF 287 22 8 30 4 24 28

Proposed Project Trip Generation

Total Building Footprint 298.988

Proposed Warehouse2 189.988 TSF 325 25 7 32 10 24 34

Vehicle Mix 4 Percent

Passenger Vehicles 64.91% 211 17 4 21 6 16 22

2-Axle Trucks 5.87% 19 1 0 2 1 1 2

3-Axle Trucks 7.27% 24 2 1 2 1 1 2

4+-Axle Trucks 21.95% 72 5 2 7 2 5 7

Total Trip Generation 100.0% 325 25 7 32 10 24 34

Proposed Site Trip Generation

PCE Trip Generation6 PCE Factor

 Passenger Vehicles 1.0 211 17 4 21 6 16 22

 2-Axle Trucks 1.5 29 2 1 3 1 2 3

 3-Axle Trucks 2.0 47 4 1 5 2 2 4

 4+-Axle Trucks 3.0 216 16 5 21 7 16 23

 Total PCE Trip Generation 503 39 11 50 16 36 52

Proposed Manufacturing3 109.000 TSF 518 56 18 74 25 56 81

Vehicle Mix 5 Percent

Passenger Vehicles 90.53% 469 51 16 67 23 51 73

2-Axle Trucks 1.58% 8 1 0 1 0 1 1

3-Axle Trucks 1.96% 10 1 0 1 0 1 1

4+-Axle Trucks 5.93% 31 4 2 6 2 4 6

Total Trip Generation 100.0% 518 56 18 74 25 56 81

PCE Trip Generation6 PCE Factor

 Passenger Vehicles 1.0 469 51 16 67 23 51 74

 2-Axle Trucks 1.5 12 1 1 2 1 1 2

 3-Axle Trucks 2.0 20 2 1 3 0 2 2

 4+-Axle Trucks 3.0 93 12 6 18 6 12 18

 Total PCE Trip Generation 595 66 24 90 29 66 95

Existing Site Trips 287 22 8 30 4 24 28

Total Project Passenger Vehicle Trips 680 68 20 88 29 66 95

Total Project Trip Generation 843 81 25 106 35 80 115

Total Project PCE Trip Generation 1,097 105 34 139 45 102 147

Net Passenger Vehicle Trips 393 46 12 58 25 42 67

Net Project Trip Generation 556 59 17 76 31 56 87

Net PCE Trip Generation 810 83 26 109 41 78 119

TSF = Thousand Square Feet

PCE = Passenger Car Equivalent

AM Peak Hour PM Peak Hour

3 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 140 - Manufacturing.

* The table might contain minor rounding errors due to multiple rates and or percentages being applied. Priority was placed on the total trips and total PCE trips. The 
minor rounding errors would not impact the overall analysis.

1 Trip rates based on counts taken on 04/09/2025
2 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 150 - Warehousing.

6 Since neither City of Orange nor the County of Orange adopted Passenger Car Equivalent (PCE) factors, PCE factors are derived from San Bernardino County CMP, 
Appendix B - Guidelines for CMP Traffic Impact Analysis Reports in San Bernardino County, 2016

4 Passenger car/truck splits are derived from ITE Land Use Code 150 - Warehousing. Truck Mix from the SCAQMD Warehouse Truck Trip Study Data Results and 
Usage, July 17, 2014. Without Cold Storage.

5 Passenger car/truck splits are derived from ITE Land Use Code 140 - Manufacturing. Truck Mix from the SCAQMD Warehouse Truck Trip Study Data Results and 
Usage, July 17, 2014. Without Cold Storage.
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4.1.2 Project Trip Generation Assuming Full Occupancy for the Existing Buildings 
(For Informational Purposes Only) 

As previously mentioned in Section 2.1 Project Description, The Project would demolish the existing three 
buildings onsite totaling 191,127 SF and redevelop the site with a one-story plus mezzanine, 298,918 
SF industrial building. It is to be noted that the trip generation was based on the previous assumption 
of a 298,988 industrial building including a warehouse area of 189.988 SF and a manufacturing area 
of 109,000 SF (consistent with other CEQA technical studies). Since the previous trip generation is more 
conservative (considers a larger manufacturing building area) than the revised site plan, the Project trip 
generation was based on the previous building area assumption that represents a more intensive land 
use scenario. The Project trip generation was calculated based on the following: 

• The existing office buildings were also assumed to be fully occupied and analyzed using trip rates 
analyzed using the land use code for General Office Building (ITE Land Use Code 710) from the 
ITE Trip Generation Manual, 11th Edition (2021). 

o With full occupancy of the existing office building, the existing site would generate a total of 
2,072 daily trips, including 291 trips during the AM peak hour and 275 trips during the PM 
peak hour. 

• As previously analyzed in Section 4.1.1:  

o The proposed Project would generate a total of 843 daily trips, with 106 trips during the AM 
peak hour and 115 trips during the PM peak hour.  

o When accounting for PCE trips, the proposed Project would generate a total of 1,097 daily 
PCE trips, including 139 AM peak hour PCE trips and 147 PM peak hour PCE trips. 

Table 4-2 presents the trip generation estimates for both the existing use and the proposed Project, 
assuming full occupancy for the existing buildings. As shown in Table 4-2, taking both the fully occupied 
existing and proposed Project into account, the Project is forecast to result in 974 fewer daily PCE trips, 
151 fewer PCE trips during the AM peak hour, and 128 fewer PCE trips during the PM peak hour. 
Please note that this trip generation analysis is for information only. The trip generation previously 
discussed in Section 4.1.1 was analyzed for purposes of assessing the project’s effects on traffic. 
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Table 4-2: Project Trip Generation Using Assuming Full Occupancy for the Existing Buildings 

  

Land Use Units Daily In Out Total In Out Total

Trip Rates 

710 General Office Building1 TSF 10.84 1.34 0.18 1.52 0.24 1.20 1.44

150 Warehousing 2 TSF 1.71 0.13 0.04 0.17 0.05 0.13 0.18

140 Manufacturing3 TSF 4.75 0.52 0.16 0.68 0.23 0.51 0.74

Existing Site Trip Generation

Existing Office Buildings1 191.127 TSF 2,072 256 35 291 47 228 275

Proposed Project Trip Generation

Total Building Footprint 298.988

Proposed Warehouse2 189.988 TSF 325 25 7 32 10 24 34

Vehicle Mix 4 Percent

Passenger Vehicles 64.91% 211 17 4 21 6 16 22

2-Axle Trucks 5.87% 19 1 0 2 1 1 2

3-Axle Trucks 7.27% 24 2 1 2 1 1 2

4+-Axle Trucks 21.95% 72 5 2 7 2 5 7

Total Trip Generation 100.0% 325 25 7 32 10 24 34

Proposed Site Trip Generation

PCE Trip Generation6 PCE Factor

 Passenger Vehicles 1.0 211 17 4 21 6 16 22

 2-Axle Trucks 1.5 29 2 1 3 1 2 3

 3-Axle Trucks 2.0 47 4 1 5 2 2 4

 4+-Axle Trucks 3.0 216 16 5 21 7 16 23

 Total PCE Trip Generation 503 39 11 50 16 36 52

Proposed Manufacturing3 109.000 TSF 518 56 18 74 25 56 81

Vehicle Mix 5 Percent

Passenger Vehicles 90.53% 469 51 16 67 23 51 73

2-Axle Trucks 1.58% 8 1 0 1 0 1 1

3-Axle Trucks 1.96% 10 1 0 1 0 1 1
4+-Axle Trucks 5.93% 31 4 2 6 2 4 6

Total Trip Generation 100.0% 518 56 18 74 25 56 81

PCE Trip Generation6 PCE Factor

 Passenger Vehicles 1.0 469 51 16 67 23 51 74

 2-Axle Trucks 1.5 12 1 1 2 1 1 2

 3-Axle Trucks 2.0 20 2 1 3 0 2 2

 4+-Axle Trucks 3.0 93 12 6 18 6 12 18

 Total PCE Trip Generation 595 66 24 90 29 66 95

Existing Site Trips 2,072 256 35 291 47 228 275

Total Project Passenger Vehicle Trips 680 68 20 88 29 66 95

Total Project Trip Generation 843 81 25 106 35 80 115

Total Project PCE Trip Generation 1,097 105 34 139 45 102 147

Net Passenger Vehicle Trips -1,392 -188 -15 -203 -18 -162 -180

Net Project Trip Generation -1,229 -175 -10 -185 -12 -148 -160

Net PCE Trip Generation -974 -150 -1 -151 -2 -126 -128

TSF = Thousand Square Feet

PCE = Passenger Car Equivalent

3 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 140 - Manufacturing.
4 Passenger car/truck splits are derived from ITE Land Use Code 150 - Warehousing. Truck Mix from the SCAQMD Warehouse Truck Trip Study Data Results and 
Usage, July 17, 2014. Without Cold Storage.

5 Passenger car/truck splits are derived from ITE Land Use Code 140 - Manufacturing. Truck Mix from the SCAQMD Warehouse Truck Trip Study Data Results and 
Usage, July 17, 2014. Without Cold Storage.
6 Since neither City of Orange nor the County of Orange adopted Passenger Car Equivalent (PCE) factors, PCE factors are derived from San Bernardino County CMP, 
Appendix B - Guidelines for CMP Traffic Impact Analysis Reports in San Bernardino County, 2016
* The table might contain minor rounding errors due to multiple rates and or percentages being applied. Priority was placed on the total trips and total PCE trips. The 
minor rounding errors would not impact the overall analysis.

AM Peak Hour PM Peak Hour

1 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 710-General Office Building
2 Trip rates from the Institute of Transportation Engineers, Trip Generation Manual,11th Edition, 2021 . Land Use Code 150 - Warehousing.
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4.2 Project Trip Distribution 

The distribution considers the location of the proposed Project in relation to local and regional access 
points and follows the assumptions outlined in the City of Orange Traffic Impact Analysis Guidelines for 
Vehicle Miles Traveled and Level of Service Assessment (July 2020) for preparing traffic and circulation 
studies. Approximately 60 percent of Project trips are anticipated to travel north on Glassell Street 
toward Lincoln Avenue, while the remaining 40 percent are expected to travel south on Glassell Street 
toward Taft Avenue. The trip distribution for the proposed Project is shown in Figure 4-1. The Project 
trip assignments for the AM and PM peak hours are shown in Figure 4-2 and Figure 4-3, respectively6.  

 

 

 

 

 

 

 

6 There may be minor discrepancies between the Project trip generation in Section 4.1 compared to the sum of all in 
and out movements on the Project driveways shown in Figure 4-2 and Figure 4-3. This is attributable to rounding 
when multiplying Project trip generation by Project trip distribution percentages. 
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Figure 4-1: Project Trip Distribution 
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Figure 4-2: Project AM Peak Hour Trip Assignment  
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Figure 4-3: Project PM Peak Hour Trip Assignment  
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5 BASELINE PLUS PROJECT CONDITIONS 

5.1 Opening Year (2027) Plus Project Traffic Volumes and 
Intersections Operations 

Opening Year (2027) Plus Project traffic conditions were developed by adding the Project’s trip 
generation to the Opening Year (2027) (without Project) traffic volumes. LOS at the study area 
intersections were determined using the ICU methodology for signalized intersections and the HCM 
methods for driveways, as described previously in Section 2.3, Intersection Analysis Methodology.  

Under Opening Year (2027) Plus Project Conditions, the existing buildings onsite would be demolished 
and all trips from the existing use are removed from the study area intersections. AM peak hour and 
PM peak hour traffic volumes for this scenario are shown in Figure 5-1 and Figure 5-2, respectively. 
The Opening Year (2027) Plus Project LOS at the study intersections is shown in Table 5-1. All LOS 
calculations are provided in Appendix D. 

As shown in Table 5-1, all intersections operate with a satisfactory LOS during the AM and PM peak 
hours under Opening Year (2027) Plus Project Conditions, except for the following Project driveway 
intersection: 

• Intersection #5: Glassell Street and the southern driveway entrance of the project (82.7/LOS F 
during AM peak hour and 165.8/LOS F during PM peak hour). 

Operation of the Project driveway and potential improvements are discussed in Section 6.

E I p I D SOLUTIDNS , INC 



    2411 Glassell Street 
  46 Traffic Impact Analysis 

Table 5-1: Opening Year (2027) Plus Project AM & PM Peak Hour LOS 

  
 
 
 
 
 
 
 

 
 

V/C or 
Delay

LOS
V/C or 
Delay

LOS
V/C or 
Delay

LOS
V/C or 
Delay

LOS

1.     Glassell St and Lincoln Ave City of Orange ICU Signal 0.527 A 0.676 B 0.537 A 0.686 B 0.010 0.010 D Yes
2.     Glassell St and W Fletcher Ave City of Orange ICU Signal 0.534 A 0.421 A 0.557 A 0.441 A 0.023 0.020 D Yes
3.     Glassell St and Meats Ave City of Orange ICU Signal 0.506 A 0.579 A 0.519 A 0.585 A 0.013 0.006 D Yes
4.     Glassell St and Taft Ave City of Orange ICU Signal 0.566 A 0.616 B 0.586 A 0.625 B 0.020 0.009 D Yes
5.     Glassell St and southern driveway 
entrance of the project

City of Orange HCM TWSC 64.4 F 78.3 F 82.7 F 165.8 F 18.3 87.5 D No

6.     Glassell St and northern driveway 
entrance of the project

City of Orange HCM TWSC 10.3 B 13.9 B 10.5 B 14.4 B 0.2 0.5 D Yes

TWSC = Two Way Stop Control

V/C = Volume to Capacity (VC) Ratio reported using ICU methodology.

Delay Reported in Seconds per Vehicle

LOS = Level of Service

Unsatisfactory Level of Service

Satisfactory?
AM Peak PM Peak

Opening Year 2027 Plus Project Conditions
AM Peak

Increase in V/C or Delay

AM Peak PM Peak
PM Peak

LOS Standards

Opening Year (2027) Conditions

Intersection Jurisdiction Methodology Control Type I 
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Figure 5-1: Opening Year (2027) Plus Project AM Peak Hour Volumes 
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Figure 5-2: Opening Year (2027) Plus Project PM Peak Hour Volumes 
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5.2 Current General Plan Horizon Year (2030) Plus Project 
Traffic Volumes and Intersections Operations 

Current General Plan Horizon Year (2030) Plus Project traffic volumes were determined by adding 
proposed project trips to the Current General Plan Horizon Year (2030) traffic volumes. Under Current 
General Plan Horizon Year (2030) Plus Project Conditions, the existing buildings onsite would be 
demolished and all trips from the existing use are removed from the study area intersections. The Current 
General Plan Horizon Year (2030) Plus Project traffic volumes are shown in Figures 5-3 and 5-4, 
respectively.  

Table 5-2 shows the General Plan Horizon Year (2030) Plus Project AM and PM peak hour LOS at the 
study area intersections. As described previously in Section 2.3, LOS at the study area intersections 
were determined using the ICU methodology with HCM methodology being utilized for unsignalized 
intersections. All LOS calculations are provided in Appendix D. 

As shown in Table 5-2, all intersections operate with a satisfactory LOS during the AM and PM peak 
hours under Current General Plan Horizon Year (2030) Plus Project Conditions, except for the following 
Project driveway intersection: 

• Intersection #5: Glassell Street and the southern driveway entrance of the project (87.9/LOS F 
during AM peak hour and 214.6/LOS F during PM peak hour). 

Operation of the Project driveway and potential improvements are discussed in Section 6. 
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Table 5-2: Current General Plan Horizon Year (2030) Plus Project AM and PM Peak Hour Level of Service 

 

V/C or 
Delay

LOS
V/C or 
Delay

LOS
V/C or 
Delay

LOS
V/C or 
Delay

LOS

1.     Glassell St and Lincoln Ave City of Orange ICU Signal 0.527 A 0.675 B 0.537 A 0.685 B 0.010 0.010 D Yes
2.     Glassell St and W Fletcher Ave City of Orange ICU Signal 0.690 B 0.507 A 0.717 C 0.530 A 0.027 0.023 D Yes
3.     Glassell St and Meats Ave City of Orange ICU Signal 0.516 A 0.622 B 0.530 A 0.628 B 0.014 0.006 D Yes
4.     Glassell St and Taft Ave City of Orange ICU Signal 0.611 B 0.680 B 0.634 B 0.690 B 0.023 0.010 D Yes
5.     Glassell St and southern driveway 
entrance of the project

City of Orange HCM TWSC 64.9 F 91.3 F 87.9 F 214.6 F 23.0 123.3 D No

6.     Glassell St and northern driveway 
entrance of the project

City of Orange HCM TWSC 10.3 B 13.9 B 10.5 B 14.3 B 0.2 0.4 D Yes

TWSC = Two Way Stop Control

V/C = Volume to Capacity (VC) Ratio reported 
using ICU methodology.
Delay Reported in Seconds per Vehicle

LOS = Level of Service

Unsatisfactory Level of Service

Intersection Jurisdiction Methodology Control Type

General Plan (2030) Plus Project Conditions Increase in V/C or Delay

LOS Standards Satisfactory?
AM Peak PM Peak AM Peak PM Peak

AM Peak PM Peak

General Plan (2030) Conditions
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Figure 5-3: Current General Plan Horizon Year (2030) Plus Project AM Peak Hour Volumes 
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Figure 5-4: Current General Plan Horizon Year (2030) Plus Project PM Peak Hour Volumes 
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5.3 General Plan Update Horizon Year (2050) Plus Project 
Traffic Volumes and Intersections Operations 

General Plan Update Horizon Year (2050) Plus Project traffic volumes were determined by adding 
proposed project trips to the General Plan Update Horizon Year (2050) traffic volumes. Under General 
Plan Update Horizon Year (2050) Plus Project Conditions, the existing buildings onsite would be 
demolished and all trips from the existing use are removed from the study area intersections. The 
General Plan Update Horizon Year (2050) Plus Project traffic volumes are shown in Figures 5-5 and 5-
6, respectively. 

Table 5-3 shows the General Plan Update Horizon Year (2050) Plus Project AM and PM peak hour LOS 
at the study area intersections. As described previously in Section 2.3, LOS at the study area 
intersections were determined using the ICU methodology with HCM methodology being utilized for 
unsignalized intersections. All LOS calculations are provided in Appendix D.  

As shown in Table 5-3, all intersections operate with a satisfactory LOS during the AM and PM peak 
hours under General Plan Update Horizon Year (2050) Plus Project Conditions, except for the following 
Project driveway intersection: 

• Intersection #5: Glassell Street and the southern driveway entrance of the project (115.9/LOS F 
during AM peak hour and 293.0/LOS F during PM peak hour). 

Operation of the Project driveway and potential improvements are discussed in Section 6. 
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Table 5-3: General Plan Update Horizon Year (2050) Plus Project AM and PM Peak Hour Level of Service 

 

V/C or 
Delay

LOS
V/C or 
Delay

LOS
V/C or 
Delay

LOS
V/C or 
Delay

LOS

1.     Glassell St and Lincoln Ave City of Orange ICU Signal 0.534 A 0.747 C 0.545 A 0.756 C 0.011 0.009 D Yes
2.     Glassell St and W Fletcher Ave City of Orange ICU Signal 0.722 C 0.553 A 0.749 C 0.576 A 0.027 0.023 D Yes
3.     Glassell St and Meats Ave City of Orange ICU Signal 0.551 A 0.696 B 0.565 A 0.703 C 0.014 0.007 D Yes
4.     Glassell St and Taft Ave City of Orange ICU Signal 0.611 B 0.784 C 0.634 B 0.794 C 0.023 0.010 D Yes
5.     Glassell St and southern driveway 
entrance of the project

City of Orange HCM TWSC 84.8 F 113.8 F 115.9 F 293.0 F 31.1 179.2 D No

6.     Glassell St and northern driveway 
entrance of the project

City of Orange HCM TWSC 10.3 B 14.3 B 10.5 B 14.8 B 0.2 0.5 D Yes

TWSC = Two Way Stop Control

V/C = Volume to Capacity (VC) Ratio reported 
using ICU methodology.
Delay Reported in Seconds per Vehicle

LOS = Level of Service

Unsatisfactory Level of Service

General Plan (2050) Plus Project ConditionsIncrease in V/C or Delay

LOS Standards Satisfactory?
AM Peak PM Peak AM Peak PM Peak

AM Peak PM Peak

General Plan (2050) Conditions

Intersection Jurisdiction Methodology Control Type
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Figure 5-5: General Plan Update Horizon Year (2050) Plus Project AM Peak Hour Volumes 
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Figure 5-6: General Plan Update Horizon Year (2050) Plus Project PM Peak Hour Volumes 
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6 PROJECT DRIVEWAY OPERATIONS 

As previously discussed in Section 3 and Section 5, following Project driveway intersection operate with 
an unsatisfactory LOS during the AM and PM peak hours under all analysis scenarios including the 
existing scenario: 

• Intersection #5: Glassell Street and the southern driveway entrance of the project 

The intersection is already operating with an unsatisfactory LOS in the existing scenario. The intersection 
operates with an unsatisfactory LOS primarily due to the eastbound left-turns out of the existing 
driveway (west leg) opposite of the proposed project driveway, as well as the westbound left-turns out 
of the proposed project driveway (east leg). The following improvement was considered at Intersection 
#5 (Glassell Street/Project Southern Driveway) under the Opening Year (2027) Plus Project, Current 
General Plan Horizon Year (2030) Plus Project, and General Plan Update Horizon Year (2050) Plus 
Project conditions, to improve the intersection operation to a satisfactory LOS: 

 Installing a Traffic Signal 

The analysis of this improvement (i.e., installing a traffic signal) concluded that the intersection 
would operate at satisfactory LOS assuming signalized control. Traffic signal warrant analyses 
were conducted to justify signalizing the intersection, for the Opening Year (2027) Plus Project, 
Current General Plan Horizon Year (2030), and General Plan Update Horizon Year (2050) 
conditions; however, the traffic signal warrants were not met under all three scenarios (i.e. 
Opening Year (2027) Plus Project, Current General Plan Horizon Year (2030) Plus Project, and 
General Plan Update Horizon Year (2050) Plus Project) during both the AM and the PM peak 
hours. The signal warrant worksheets for Intersection #5 are provided in Appendix F.  

Therefore, it was concluded that, Installing a Traffic Signal is not a feasible improvement. 

It should be noted that the delay is experienced only by vehicles turning left in or out of the site. The 
majority of vehicles using the intersection (through movements on Glassell Street) would not experience 
delay at the intersection. 

No other feasible improvements were found to be effective (does not improve the LOS to less than the 
baseline), it was concluded that the unsatisfactory LOS of this intersection is deemed to be unavoidable 
under the Opening Year (2027) Plus Project, Current General Plan Horizon Year (2030), and General 
Plan Update Horizon Year (2050) Plus Project conditions. 

Given that the unsatisfactory LOS at Intersection #5 (Glassell Street / Project Southern Driveway) is 
deemed unavoidable, the following queuing analyses have been prepared in Section 9 of this TIA to 
ensure adequate operational performance and traffic safety: 

• Queuing analysis southbound left-turn lane at intersection 5 (Glassell Street/Southern Project 
Driveway) to ensure the southbound left-turn lane pocket can accommodate the Project’s inbound 
traffic.  
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• Queuing analysis to ensure that the northbound left-turn queues at Intersection #2 of Glassell 
Street and Fletcher Avenue would not reach the driveway and therefore would not impede 
movement into or out of the project or the businesses on the west side of Glassell.  

• Gate queuing analysis to ensure that vehicles do not spill onto Glassell Street. 
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7 ACTIVE TRANSPORTATION AND PUBLIC 
TRANSIT ANALYSIS 

A general evaluation was conducted to assess the potential impact of the proposed project at 2411 
North Glassell Street on active transportation modes (walking and biking) and public transit accessibility. 
This evaluation included a review of existing pedestrian and bicycle facilities, access to nearby transit 
services, and potential improvements that could enhance multimodal connectivity. 

Pedestrian Facilities 

The project site is situated in a predominantly urbanized area within the City of Orange, where 
sidewalks are present along both sides of North Glassell Street and the intersecting local roadways. 
These sidewalks provide a continuous path of travel for pedestrians between the site and surrounding 
land uses. Curb ramps and marked crosswalks are available at major intersections; however, some local 
intersections may lack enhanced pedestrian visibility features such as high-visibility striping or 
pedestrian countdown signals. The walkability of the area is generally supported by the short block 
lengths and grid-like street pattern, allowing for direct pedestrian routes to nearby destinations. 
Improvements such as upgraded curb ramps, enhanced crosswalks, and pedestrian-scale lighting could 
further support pedestrian safety and access to transit stops. 

Bicycle Facilities 

Currently, there are no Class II (striped) or Class IV (separated) bike lanes along North Glassell Street 
in the immediate vicinity of the site. The nearest designated bicycle facilities are limited, and existing 
roadway widths and traffic conditions may discourage casual or inexperienced bicyclists. Based on 
review of the City of Orange General Plan Circulation Element and Bicycle Master Plan, future 
improvements may include Class II bike lanes on select corridors. The project may consider on-site bicycle 
parking and coordination with the City to support connections to planned bicycle facilities. Enhancing 
signage and providing secure short-term and long-term bicycle parking would support last-mile 
connectivity and bicycle mode choice. 

Transit Connectivity  

The project site at 2411 North Glassell Street is served by bus routes operated by the Orange County 
Transportation Authority (OCTA). Bus stops in the vicinity include: 

• Glassell Street and Fletcher Avenue – served by OCTA Route 59, which connects destinations such 
as Anaheim, Chapman University, and The Village at Orange. 

• Glassell Street and Lincoln Avenue – served by OCTA Route 59, providing access to areas such 
as Irvine, Santa Ana, and other parts of central Orange County. 

OCTA buses typically operate with headways ranging from 30 to 60 minutes, depending on the time 
of day and route. All OCTA buses are ADA compliant with low floors and ramps. Real-time bus tracking 
is available via the OCTA website and mobile applications. These services enhance regional connectivity 
for commuters and residents in the City of Orange.  
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8 PARKING DEMAND ANALYSIS, SIGHT DISTANCE 
AND TRUCK TURNING 

Project Parking Supply and City Parking Requirement 

The proposed Project would provide a total of 380 parking spaces. According to the City of Orange 
Municipal Code, Title 17 Zoning – Chapter 17.34 Off-Street Parking and Loading, Section 17.34.060 
(Required Number of Parking Spaces for Nonresidential Uses), one space is required per 250 SF of 
General Office Building, one space per 2,000 SF of Warehousing, and one space per 500 SF of 
Manufacturing.  

Based on these rates, the proposed Project7, which is being conservatively analyzed with 171,188 SF 
of warehouse space, 109,000 SF of manufacturing space and 18,800 SF of office space is required to 
provide 380 parking spaces, as shown in Table 7-1. The proposed Project would provide 297 standard 
parking spaces, 2 van-accessible spaces, 5 standard accessible spaces, and 76 Electric Vehicle 
Charging Stations (EVCS), totaling 380 spaces. Therefore, the proposed Project would satisfy the City’s 
parking requirement. 

Table 7-1: City of Orange Parking Requirement 

 
 

Project Parking Supply and ITE 6th Edition Parking Rates  

Based on the parking rates published in the Institute of Transportation Engineers (ITE) Parking Generation 
Manual, 6th Edition, the proposed Project is estimated to generate a total parking demand of 201 
spaces, as summarized below and presented in Table 7-2: 

• General Office (ITE Land Use Code 710): At a rate of 1.95 spaces per 1,000 SF, the 18,800 SF of 
office use generates a demand of 37 spaces. 

 

7 While the latest site plan shown on Figure 2-2 reflects approximately 260,118 square feet of warehouse space 
and 20,000 square feet of manufacturing space, 9,400 SF of office space on the ground floor, and 9,400 SF of 
additional office space on the mezzanine level,  the analysis was conservatively conducted based on the maximum 
manufacturing scenario, consistent with the assumptions used in other CEQA technical studies. Accordingly, the analysis 
assumes 189,988 square feet of warehouse space and 109,000 square feet of manufacturing space, representing a 
more intensive land use scenario for purposes of impact evaluation. 

Land Use Units Spaces Required

City of Orange1

Use
General Office Building 1 / 250 SF 18,800   76
Warehousing 1 / 2,000 SF 171,188 86
Manufacturing 1 / 500 SF 109,000 218
Total 380

Parking Ratio

1 City of Orange Municipal Code, Title 17 Zoning – Chapter 17.34 Off-Street Parking and Loading, Section 17.34.060 (Required 
Number of Parking Spaces for Nonresidential Uses)
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• Warehousing (ITE Land Use Code 150): At a rate of 0.37 spaces per 1,000 SF, the 170,188  SF of 
warehouse use generates a demand of 63 spaces. 

• Manufacturing (ITE Land Use Code 140): At a rate of 0.92 spaces per 1,000 SF, the 109,000 SF 
of manufacturing use generates a demand of 101 spaces. 

The total ITE-estimated parking demand for the Project is 201 spaces. This is 179 spaces fewer than the 
parking supply required by the City of Orange Municipal Code (Title 17 Zoning, Chapter 17.34, Section 
17.34.060), which specifies a requirement of 380 spaces. The Project proposes to provide 380 spaces, 
including 297 standard spaces, 2 van-accessible spaces, 5 accessible spaces, and 76 electric vehicle 
charging stations, thereby meeting the City’s code requirement and providing a 179-space surplus 
relative to the ITE-based demand. Thus, the proposed Project meets the City of Orange’s parking 
requirement and exceeds the estimated parking demand based on ITE parking rates. 

Table 7-2: ITE Parking Requirement 

 
 

Sight Distance and Truck Turning 

Sight distance at all access points have been reviewed and confirmed to meet applicable design 
standards, allowing for safe vehicle ingress and egress to the site. Truck turning templates have been 
prepared for all access points, including the south driveway on Glassell Street where trucks make 
simultaneous ingress and egress movements. The sight distance and truck turning exhibits are shown in 
Appendix E. 

  

Land Use Units Spaces Required
ITE Rates
Use

General Office Building1 1.95 / 1000 SF 18,800      37
Warehousing2 0.37 / 1000 SF 171,188    63
Manufacturing3 0.92 / 1000 SF 109,000    101
Total 201
1 Parking rates from the Institute of Transportation Engineers, Parking Generation , 6th Edition, 2023 - Land Use Code 710-General 
Office Building.  
2 Parking rates from the Institute of Transportation Engineers, Parking Generation, 6th Edition, 2023 - Land Use Code 150-
Warehousing.
3 Parking rates from the Institute of Transportation Engineers, Parking Generation, 6th Edition, 2023 - Land Use Code 140-
Manufacturing.

Parking Ratio
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9 QUEUING ANALYSIS 

As previously mentioned in Section 6, given that the unsatisfactory LOS at Intersection #5 (Glassell 
Street / Project Southern Driveway) is deemed unavoidable, the following queuing analyses have been 
prepared to ensure adequate operational performance and traffic safety: 

Southbound Left-Turn Lane Queuing Analysis at Intersection #5 (Glassell Street/Southern Project Driveway) 

A queuing analysis was prepared for the southbound left-turn lane of Intersection #5 (Glassell 
Street/Project Southern Driveway) to ensure the southbound left-turn lane pocket provides sufficient 
capacity to handle the project’s southbound left-turning traffic demand. Per the City of Orange’s 
requirement, the queue length at the intersection is shown in number of cars (22 feet per car). Table 9-
1 below shows the available queue length of the southbound left-turn lane as well as the 95th percentile 
queue length demand as calculated per the results of the HCM methodology, at Intersection #5, which 
was analyzed as a TWSC intersection.  

Additionally, given the potential limitation of the Vistro software, Intersection #5  is also analyzed as 
an AWSC intersection, in order to adequately access the queue length for the southbound left-turn lane, 
as shown in Table 9-2: 

• While an AWSC is not a perfect representation of the operation at Intersection #5, the SBL 
movements are expected to stop at the intersection before making the left turn into the Project 
driveway. Therefore, it would provide a conservative estimate of the SBL queue at Intersection 
#5 

As shown in Table 9-1 and Table 9-2, the demand queue length is below the capacity queue length 
under both peak hours for all with project scenarios. Therefore, a southbound left-turn queuing 
deficiency is not anticipated. All LOS sheets that include queuing results are provided in Appendix D. 

Table 9-1: Intersection 5 Southbound Left Turn Queuing Analysis Results (Analyzed as TWSC) 

 

Opening Year With Project Yes
General Plan 2030 With Project Yes
General Plan 2050 With Project Yes

1 1
1 1

AM Peak PM Peak

5
1 1

Two-Way Stop Control (TWSC)

Scenario

SBL Available
Storage Length
(Number of

Cars)

Intersection 5 SBL Queue Demand (Number of Cars)

Satisfactory?
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Table 9-2: Intersection 5 Southbound Left Turn Queuing Analysis Results (Analyzed as AWSC) 

 
 
Northbound Left-Turn Lane Queuing Analysis at Intersection #2 (Glassell Street/Fletcher Avenue) 

A queuing analysis was prepared for the northbound left-turn lane of Intersection #2 (Glassell Street/ 
Fletcher Avenue) to ensure that the NBL queue would not reach the driveway and therefore would not 
impede movement into or out of the project or the businesses on the west side of Glassell. Table 9-3 
below shows the distance between Intersection #2 (Glassell Street/ Fletcher Avenue) and Intersection 
#5, as well as the 95th percentile queue length demand for NBL movement at Intersection #2 as 
calculated per the results of the HCM methodology.  

As shown in Table 9-3, the demand queue length is less than the NBL Turn Pocket Length of 132 feet, 
which corresponds to 6 cars, for Intersection #2 (Glassell Street/ Fletcher Avenue) under both peak 
hours for all with project scenarios. Therefore, it is anticipated that the NBL queue at Intersection #2 
would not impede movement into or out of the project or the businesses on the west side of Glassell. All 
LOS sheets that include queuing results are provided in Appendix D. 

Table 9-3: Intersection 2 Northbound Left Turn Queuing Analysis Results  

 
 
Gate Queuing Analysis 

A gate analysis was prepared to ensure vehicles do not spill onto the public street (Glassell Street). The 
southern driveway located on Glassell Street will include a gate beyond the parking lot approximately 
230 feet away from Glassell Street. The gate queuing analysis was prepared using the methodology 
contained in Entrance-Exit Design and Control for Major Parking Facilities8 (Crommelin Methodology). 
This methodology uses a ratio of the average arrival rate and the average service rate to determine 
the number of vehicles that would be queued behind the access gate.   

The arrival rate is the number of vehicles that enter through the gates during a typical peak hour.  The 
arrival rate is the same as the inbound residential trip generation of the project. As shown in the trip 

 

8 Entrance-Exit Design and Control for Major Parking Facilities, Robert W. Crommelin, P.E., October 5, 1972. 
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Per the City of Orange’s requirement, 99th percentile queueing is utilized instead of 95th percentile 
queueing because of the conversion of Project trip generation into passenger car equivalent (PCE) trips. 
The minimum queue length at the intersection has been set to 22 feet The expected traffic intensity of 
0.71 would correspond to a 99th percentile queue of four-vehicle during the peak hours. The driveway 
allows for a 230-foot queue from the access gate to Glassell Street. This length would be able to 
accommodate a queue of 9 passenger-car equivalent vehicles, exceeding the four-vehicle reservoir 
requirement without causing an overflow to the public right of way on Glassell Street.  

Therefore, based on the results of the three queuing analyses prepared above, it can be concluded that 
no queueing deficiencies are anticipated as a result of the Project. 
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APPENDIX F – SIGNAL WARRANT 

 

 

E I p I D SOLUTIDNS , INC 


























	1 Executive Summary
	2 Introduction
	2.1 Project Description
	2.2 Study Area and Analysis Scenarios
	2.3 Intersection Analysis Methodology
	2.4 LOS Standard

	3 Baseline Conditions
	3.1 Existing Regional and Local Transportation System and Access
	3.2 Study Area Street Network
	3.3 Existing Traffic Volumes and Intersection Operations
	3.4 Opening Year (2027) No Project Traffic Volumes and Intersection Operations
	3.5 Current General Plan Horizon Year (2030) No Project Traffic Volumes and Intersection Operations
	3.6  General Plan Update Horizon Year (2050) No Project Traffic Volumes and Intersection Operations

	4 Proposed Project
	4.1 Project Trip Generation
	4.1.1 Project Trip Generation Using Existing Counts
	4.1.2 Project Trip Generation Assuming Full Occupancy for the Existing Buildings (For Informational Purposes Only)

	4.2 Project Trip Distribution

	5 Baseline Plus Project Conditions
	5.1 Opening Year (2027) Plus Project Traffic Volumes and Intersections Operations
	5.2  Current General Plan Horizon Year (2030) Plus Project Traffic Volumes and Intersections Operations
	5.3 General Plan Update Horizon Year (2050) Plus Project Traffic Volumes and Intersections Operations

	6 Project Driveway Operations
	7 Active Transportation and Public Transit Analysis
	8 Parking Demand Analysis, Sight Distance and Truck Turning
	9 Queuing Analysis
	1
	10 CONCLUSION



