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EXECUTIVE SUMMARY 

A commercial center housing several retail establishments is proposed for a vacant lot at the corner of 
190th Street and Western Avenue in the City of Torrance. The 5.3-acre parcel at the northwest corner of 
the intersection will house approximately 23,000 square feet of restaurants with associated patios and 
parking lots. The food establishments include the following: 

♦ Building 1 – 3,495 square-foot Shake Shack restaurant with drive-through window and an 853 
square-foot patio 

♦ Building 2 – 3,945 sq ft Panera Bread fast-food restaurant with drive-through window and a  
400 sq ft patio 

♦ Building 3 – 4,099 sq ft Chick Fil-A fast-food restaurant with drive-through window  and a 311 sq 
ft patio 

♦ Building 4A – 5,700 sq ft restaurant/retail space with an 800 sq ft patio 
♦ Building 4B – 5,700 sq ft restaurant/retail space with a 700 sq ft patio 

Per discussions with the City of Torrance, a scope of work per the City’s Traffic Circulation Analysis (TCA) 
guidelines was developed which included trip generation rates per the ITE Trip Generation Manual, a 
20% pass-by trip reduction for the high-turnover restaurant, a 50% pass-by trip reduction for AM and 
PM peak periods, 20% for Midday peak period for all other land uses. Per City staff, count data from 
previous Chick-fil-A and Shake Shack studies were utilized for the  trip generation for those sites 
(Building 1-Chick Fil-A and Building 3-Shake Shack). Trip reduction and internal trip capture factors were 
not used for the study.  

The approved scope of work covered three analysis scenarios at thirteen study intersections listed 
below: 

Analysis Scenarios: 
 

1. Year 2021 Existing Conditions 
2. Year 2023 Without Projects Conditions (Existing Conditions with Ambient Growth and 

Cumulative Projects) 
3. Year 2023 With Project Conditions (Existing Conditions with Ambient Growth and Cumulative 

Projects Plus Project) 

Study Intersections: 
 

1. Western Avenue and 182nd Street   8. 190th Street and East Project Driveway 
2. Western Avenue and I-405 NB Ramps   9. 190th Street and Western Avenue 
3. Western Avenue and North Project Driveway 10. 190th Street and Harborgate Way 
4. 190th Street and Van Ness Avenue  11. 190th Street and Normandie Avenue 
5. 190th Street and Gramercy Place 12. 195th Street and Western Avenue 
6. 190th Street and I-405 SB Ramps 13. Del Amo Boulevard and Western Avenue 
7. 190th Street and West Project Driveway   
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The project net trips will be approximately 267 trips in the AM peak hour, 740 trips in the Midday peak 
hour and 360 trips in the PM peak hour. These trips were distributed into the existing roadway network. 

The following traffic operational analysis methodologies were utilized based on the jurisdictional 
geographic locations of the study intersections. The following methodologies were used: 

♦ City of Torrance: Intersection Capacity Utilization (ICU) 
♦ City of Los Angeles: Highway Capacity Manual 
♦ Caltrans: Highway Capacity Manual 
♦ Project Driveways: Highway Capacity Manual Unsignalized Methodology 

The Level of Service (LOS) analyses for all study scenarios showed that the project is expected to not to 
negatively affect the traffic at all ten study signalized intersections and two of the project driveways. The 
intersection of 190th Street/West Project Driveway is expected to operate at LOS E during the midday 
and PM peak hours due to the delay within the driveway exit and be contained within the project site. 
The LOS for all other movements is expected to be LOS B or better for all time periods. An improvement 
to this intersection would be to install a traffic signal which would improve the LOS to LOS A. However, 
the addition of a traffic signal could most likely cause heavy congestion on 190th Street and also on the I-
405 southbound ramp due to the close spacing of the traffic signals on 190th Street. 

In analyzing the internal site circulation, queuing studies were conducted for the Shake Shack, Panera 
Bread and Chick-fil-A restaurants on a typical weekday during the respective busiest period, which is 
lunch time for Shake Shack and Panera Bread and evening for Chick-fil-A. Saturday lunch time and 
evening period was also evaluated for Shake Shack and Chick-fil-A. The queuing studies show that the 
drive-through queue storages provided (19 cars for Shake Shack, 11 cars for Panera Bread and 34 cars 
for Chick-fil-A) are adequate for the anticipated storage demand. Drive-through activities at these 
establishments will not impact the internal site circulation and public roadways. 

The study also identified several project enhancement options for consideration by the City as follows: 

♦ Provide right-in/right-out access at the North and East Project Driveways – already incorporated 
into the project. 

♦ Provide full ingress/egress access at the West Project Driveway with two exit lanes (southbound 
left and southbound right-turn lanes) – already incorporated into the project. 

♦ As an optional circulation enhancement measure, the installation of “Keep Clear” pavement 
legend and restriping the curb lane as a dedicated right-turn only lane on the westbound 
approach at the West Project Driveway.  

♦ Implement signal timing coordination for the signalized intersections along 190th Street and 
Western Avenue. Synchronize the traffic signal of 190th Street/Western Avenue with the 
Caltrans traffic signal at 190th Street/I-405 southbound ramps during the morning, midday, and 
afternoon peak periods. 
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I. INTRODUCTION 

Purpose of the Traffic Circulation Analysis (TCA) Study 

Based on the City’s Traffic Circulation Analysis (TCA) Guidelines for Land Use Projects, this project 
requires a Level-of-Service analysis since the project is expected to generate more than 500 weekday 
trips. The proposed project (expected opening in Year 2023) involves the redevelopment of an existing 
5.3-acre vacant lot adjacent to the intersection of 190th Street and Western Avenue in the City of 
Torrance. The study will also provide decision makers with a complete assessment of the most probable 
traffic and transportation outcomes should the proposed project be approved, constructed, and fully 
occupied. 

Project Location and Description 

The project site consists of several parcels located on the northwest corner of the intersection of 190th 
Street and Western Avenue just south of the I-405 freeway as shown in Figure I-1.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Figure I-1: Project Location 



 
 

Page 4 
 

190th St/Western Ave Commercial Center Traffic Circulation Analysis   
 

Based on the most current site plan (see Figure 1-2),  the proposed land uses are: 
 

• Building 1 – 3,495 square-foot Shake Shack restaurant with drive-through window and an 853 
square-foot patio 

• Building 2 – 3,945 sq ft Panera Bread fast-food restaurant with drive-through window and a  
400 sq ft patio 

• Building 3 – 4,099 sq ft Chick Fil-A fast-food restaurant with drive-through window and a            
311 sq ft patio 

• Building 4A – 5,700 sq ft restaurant/retail space with an 800 sq ft patio 

• Building 4B – 5,700 sq ft restaurant/retail space with a 700 sq ft patio 

The project will be served by three unsignalized driveways, detailed as follows: 

• North Project Driveway – a 34.5-foot wide driveway along Western Avenue with one inbound 
right-turn only lane and one outbound right-turn only lane. 

• East Project Driveway – a 30-foot wide driveway along 190th Street with one inbound shared 
thru/right-turn lane and one outbound right-turn only lane. 

• West Project Driveway – a 33-foot wide driveway along 190th Street with one inbound lane, one 
dedicated outbound left-turn only lane and one dedicated outbound right-turn only lane. Left 
turn inbound from 190th Street is provided at this driveway. 

The project requires a Traffic Circulation Analysis (TCA) report which includes a Level-of-Service (LOS) 
analysis. City staff also requested a queuing analysis be evaluated for the three sites with drive-through 
lanes. A scope of work was developed per the City’s TCA guidelines and was approved by City staff. The 
TCA Scope of Work is provided in Appendix A. 
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Figure I-2: Project Site Plan 
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Circulation Analysis - Study Area  

Based on discussions with City staff and a review of the proposed project, street network, and 
anticipated project traffic generation, ten adjacent signalized intersections and three project driveways 
will be analyzed for any traffic impacts. The study intersections are listed below and shown graphically in 
Figure I-3. 

Intersection Traffic Control 

1. Western Avenue and 182nd Street Signalized 
2. Western Avenue and I-405 NB Ramps Signalized 
3. Western Avenue and North Project Driveway Unsignalized 
4. 190th Street and Van Ness Avenue Signalized  
5. 190th Street and Gramercy Place Signalized 
6. 190th Street and I-405 SB Ramps Signalized 
7. 190th Street and West Project Driveway Unsignalized 
8. 190th Street and East Project Driveway Unsignalized 
9. 190th Street and Western Avenue Signalized 
10. 190th Street and Harborgate Way Signalized 
11. 190th Street and Normandie Avenue Signalized 
12. 195th Street and Western Avenue Signalized 
13. Del Amo Boulevard and Western Avenue Signalized 

The following turn restrictions were posted at these study intersections: 

♦ Western Avenue and I-405 NB Ramps - U-turns prohibited at off ramp 
♦ 190th Street and Van Ness Avenue - U-turns prohibited all approaches 
♦ 190th Street and Gramercy Place - U-turns prohibited EB and WB 
♦ 190th Street and I-405 SB Ramps - U-turns prohibited all approaches 
♦ 190th Street and Western Avenue - U-turns prohibited for NB, EB & WB 
♦ 190th Street and Harborgate Way - U-turns prohibited WB 
♦ 190th Street and Normandie Avenue - U-turns prohibited EB 

The following restrictions will be imposed at the Project Driveways: 

♦ Western Avenue and North Project Driveway - right-in/right-out only 
♦ 190th Street and East Project Driveway - right-in/right-out only 

Existing lane geometrics, intersection traffic control types, and any turning-movement restrictions for 
each of the study intersections are shown graphically in Figure I-4. 
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Figure I-3: Project Study Intersections 
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While the entire project parcel lies in the City of Torrance, Western Avenue forms the boundary 
between the City of Torrance and the City of Los Angeles. The City of Los Angeles maintains and controls 
the signalized intersections along Western Avenue and along 190th Street east of Western Avenue. 
South of the I-405 freeway, Western Avenue is a State Highway (SR-213). 

The agencies responsible for maintenance and control of the project signalized intersections are as 
follows: 

 City of Torrance 
♦ 190th Street and Van Ness Avenue 
♦ 190th Street and Gramercy Place 

 City of Los Angeles 
♦ Western Avenue and 182nd Street 
♦ Western Avenue and I-405 NB Ramps 
♦ Western Avenue and 190th Street 
♦ 190th Street and Harborgate Way 
♦ 190th Street and Normandie Avenue 

 
 State of California Department of Transportation (Caltrans ) 

♦ 190th Street and I-405 SB Ramps 
♦ Western Avenue and 195th Street 
♦ Western Avenue and Del Amo Boulevard 

Intersection Level of Service Analysis and Methodology 

This traffic analysis performs intersection Level of Service (LOS) analyses for the following three 
scenarios for the morning (AM), Midday (MD) and afternoon (PM) peak hours: 

1. Year 2021 Existing Conditions 
2. Year 2023 Opening Year Without Project Conditions (Existing Conditions and Ambient Growth) 
3. Year 2023 Opening Year With Project Conditions (Existing Conditions and Ambient Growth plus 

Project) 
 
This study analyzes intersection LOS by evaluating traffic operations at the identified study intersections. 
The methodologies used are the following: 

♦ City of Torrance: Intersection Capacity Utilization (ICU) 
♦ City of Los Angeles: Highway Capacity Manual 
♦ Caltrans: Highway Capacity Manual 
♦ Project Driveways: Highway Capacity Manual Unsignalized Methodology 
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The analysis methodologies are further detailed below: 

• The Intersection Capacity Utilization (ICU) is a simple demand-over-capacity assessment of key 
intersection movements. This methodology assigns LOS rankings from LOS A to LOS F based on 
the ratio of vehicles utilizing the intersection to the overall intersection capacity, which is also 
known as the volume-to-capacity (V/C) ratio (Table I-1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• The Highway Capacity Manual (HCM) operations methodology, like the ICU method, also uses a 
LOS scale ranging from A to F. However, the HCM LOS rankings are defined by average vehicle 
delay in seconds at the intersection rather than the ICU V/C ratio (Table 1-2). Average vehicle 
delay is estimated based on traffic volumes, number of lanes, and signal timing parameters.  

This study uses Synchro software for the HCM LOS calculations at the studied intersections. 
Synchro is an interactive simulation and analysis tool for signal timing development, capacity 
analysis, and LOS determination at unsignalized intersections. 

Similar to the City of Torrance, the City of Los Angeles also adopted new VMT guidelines for 
development projects within the City of Los Angeles. The City of Los Angeles VMT calculator and 
the Department of Transportation Forecasting Model do not cover jurisdictions outside of the 
City of Los Angeles. However, the City of Los Angeles’ new guidelines require Non-CEQA 
transportation analysis evaluating the LOS for the study intersections utilizing the HCM 
methodology.  

LOS Description

0 - 60% A The intersection has no congestion.

>60 - 70% B The intersection has very little 
congestion.

>70 - 80% C The intersection has no major 
congestion.

>80 - 90% D The intersection normally has no 
congestion.

>90 - 100% E The intersection is on the verge of 
congested conditions.

>100 % F The intersection is over capacity.

      
    

Volume/Capacity 
Ratio (V/C)

 

Table I-1. Level-of-Service by Capacity 
Intersection Capacity Utilization (ICU) Methodology 

Signalized Intersections 



 
 

Page 11 

190th St/Western Ave Commercial Center Traffic Circulation Analysis  
 

The LOS analysis for the stop-controlled access driveways is determined by average vehicle 
delay per stopped approach based on traffic volumes traveling through the intersection (Table I-
3). For the driveways, the intersection LOS is based on the approach with highest average 
vehicle delay.  

 
 
  

LOS Description

0 - 10 A Usually no conflicting traffic

>10 - 15 B Occasionally some delay

>15 - 25 C Delay noticeable, but not 
inconveniencing

>25 - 35 D Delay noticeable and irritating

>35 - 50 E Delay approaches tolerance level

>50 F Delay exceeds tolerance level

      
    

Average Delay
per Vehicle (sec)

  

Table I-3. Level-of-Service by Delay 
Highway Capacity Manual (HCM) Methodology 

Stop-Controlled Intersections 

LOS Description

0 - 10 A Free flow

>10 - 20 B Stable flow (slight delay)

>20 - 35 C Stable flow (acceptable delay)

>35 - 55 D Approaching unstable flow (tolerable 
delay)

>55 - 80 E Unstable flow

>80 F Forced flow

      
    

Average Delay
per Vehicle (sec)

 

Table I-2. Level-of-Service by Delay 
Highway Capacity Manual (HCM) Methodology 

Signalized Intersections 
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Level of Service Criteria 

From the LOS analyses, the potential traffic from the proposed project may negatively affect the City’s 
traffic circulation. For this traffic analysis, the proposed project traffic could negatively affect the 
signalized study intersections under the following conditions: 

• At signalized intersections with pre-project ICU LOS C, the addition of the anticipated project 
traffic increases the V/C ratio by 0.04 or more. 

• Similarly, signalized intersections with pre-project ICU LOS D, the addition of the anticipated 
project traffic increases the V/C ratio by 0.02 or more. 

• For signalized intersections with pre-project LOS E or F, the V/C ratio threshold is 0.01 or 
more. 

• At the unsignalized project driveway, post-project HCM LOS degrades to E or F and the 
volume criteria of the California Manual on Uniform Traffic Control Devices (CA MUTCD) 
traffic signal warrant guidelines is expected to be met. 

These Level-of-Service criteria are summarized in Tables I-4 and I-5. 

 

 

 

 
 
 
 
 

 

The City of Los Angeles Non-CEQA LOS guidelines do not have a delay-LOS threshold. Typically, nearby 
local cities utilize LOS D or E as the LOS threshold. Therefore, for this study, LOS D will be utilized as the 
LOS threshold for the City of Los Angeles intersections. Improvements at City of Los Angeles 
intersections would be required for the following. 

- If the project causes a change in LOS D or better to LOS E or F 
- If the project causes a change in LOS E to LOS F. 

 
Caltrans LOS guidelines for project trips negatively affecting an intersection are as follows for the 
Caltrans study intersections. 

- If the project causes a change in LOS A-C to LOS D. 
- If the project causes a change in LOS D to LOS E or F.  
- If the project causes a change in LOS E to LOS F. 

  

Table I-4. Level-of-Service Criteria 
Signalized Intersections ICU Methodology 

Table I-5. Level-of-Service Criteria 
Unsignalized Intersections HCM Methodology 
Existing + Ambient 
Growth + Project

Signal Warrant Analysis 
Result

LOS Degrades to E or F Traffic Signal is Warranted

   
   



 
 

Page 13 

190th St/Western Ave Commercial Center Traffic Circulation Analysis  
 

II. PROPOSED PROJECT TRAFFIC PROJECTIONS 

Project Trip Generation 

In order to determine vehicle trips generated by various land use types, traffic engineers utilize the 
Institute of Transportation Engineers (ITE) Trip Generation Manual – 10th Edition for guidance. The 
Manual uses thousands of studies of varying land uses across the nation to determine common trip 
generation characteristics. The ITE trip generation rates were used for Buildings 2, 4A and 4B. The City 
required count data from other studies be used as the trip generation for Building 1, Shake Shack with 
drive-through restaurant and Building 3, Chick-fil-A with drive-through restaurant. Although the tenants 
for Buildings 4A and 4B have not been finalized, the trip generation is calculated for a high-turnover 
restaurant to provide a conservative, worst-case analysis. 

The anticipated project trip generation Land Use Codes are summarized in Table II-1 below: 

 
Per City staff, the trip generation for Building 1, Shake Shack with drive-through and Building 3, Chick-fil-
A with drive-through, is to utilize count data from other studies. For Building 1, Shake Shack with drive-
through, since there are no existing Shake Shack restaurants that have a drive-through, a separate trip 
generation study was conducted for this land use. The trip generation study conducted counts (trips in 
and out) in June and July 2021 at an existing Shake Shack without drive-through restaurant located at 
2171 Rosecrans Avenue, in the City of El Segundo. The study also evaluated the ITE trip generation for a 
fast food restaurant without drive-through and the trip generation for a fast-food restaurant with drive-
through. The trip generation for a fast-food restaurant with drive-through is higher than the one without 
a drive-through. The percent difference between the two ITE rates was then applied to the Shake Shack 
without drive-through restaurant count data to obtain a trip generation for the Shake Shack with drive-
through. There is no AM trip generation for Building 1 since all Shake Shack restaurants are not open 
during the morning hours. For Building 3, Chick-fil-A with drive-through, the City provided available 

Building Description ITE Land Use

1
3,495 sq ft Shake Shack with drive-through 
window

N/A – City requirement to Develop Trip 
Generation based on Existing Shake Shack Site

2
3,945 sq ft Panera Bread fast-food restaurant 
with drive-through window

934 – Fast-food Restaurant with Drive-Through 
Window

3
4,099 sq ft Chick-Fil-A fast-food restaurant 
with drive-through window

N/A – City requirement to Develop Trip 
Generation based on Existing Chick-fil-A Site

4A 5,700 sq ft restaurant/retail space (TBD) 932 – High-Turnover (Sit-Down) Restaurant

4B 5,700 sq ft restaurant/retail space (TBD) 932 – High-Turnover (Sit-Down) Restaurant

Table II-1: ITE Land Use Codes 
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driveway count information from March 2019 from a nearby Chick-fil-A with drive-through restaurant 
located at 18200 Hawthorne Boulevard in the City of Torrance. Those driveway counts were used as the 
trip generation for Building 3. Both the Shake Shack with drive-through trip generation and Chick-fil-A 
count survey are provided in Appendix B. The proposed project trip generation for all buildings are 
summarized in Table II-2. 
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Project Trip Reduction/Credits 

For re-purposed land parcels, it is common to determine the trips generated by the existing land uses 
and deducting those trips from the project trips generated by the new land uses to determine the net 
new trips generated. In this case, the project site has long been vacated and is currently being used as a 
vehicle depot for a delivery/courier service. This study analysis applies no trip reductions for the existing 
activity at the site resulting in a conservative worst-case analysis of traffic conditions. 

Typically, a portion of trips accessing commercial developments come from vehicles already present on 
the roadway system. Such trips are referred to as “pass-by” trips as these are vehicles already on the 
roadway making an intermediate stop at the development before continuing on their original routes. 
Pass-by trip percentages can range from a few percentage points for some specialized retail uses to as 
high as 80% for fast-food and/or coffee shops with drive-through lanes.  

Per discussions with City of Torrance staff, the following pass-by trip rates are applied to this study: 

♦ a 20% pass-by trip reduction for the high-turnover restaurant; 

♦ a 50% pass-by trip reduction for AM and PM peak periods, 20% for Midday peak period for all 
other land uses. 

Additionally, businesses located within shopping centers typically experience what is referred to as 
“internal trip capture,” where some trips are made to more than one business at the site (e.g., a 
pharmacy, laundromat, or a retail store and a cafe, etc.). In some shopping centers, the internal trip 
capture can result in a total trip reduction of approximately 15-20%.  

Analyzing the proposed land uses at the proposed project site, it is highly unlikely that customers would 
park and walk to several food related businesses within the project site. For this study, no internal trip 
capture factors are applied to provide a conservative worst-case traffic analysis. 

The net project trips generated after application of the trip reduction credits will be approximately 267 
trips in the AM peak hour, 740 trips in the Midday peak hour and 360 trips in the PM peak hour. The 
data is shown in detail in Table II-3. 
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Project Trip Distribution and Assignment 

After determination of the proposed project trips, the next step is to distribute these trips over the 
existing roadway network and through the proposed project site driveways. Per discussions with City 
staff, it was decided to distribute the project trips according to the following criteria: 

• intersection traffic control types for the study intersections and project driveways; 
• turning-movement restrictions at each of the study intersections and project driveways; and 
• current traffic patterns in the study area. 

 
Project inbound and outbound trips balance out on a daily basis but vary in any given hour due to the 
nature of the trip generation for the land use. 

A summary of the project trip distribution and assignment is shown in the following graphics. Figure II-1 
presents the project trip distribution in percentages. Figure II-2, II-3 and II-4 show respective study 
intersection new project trips for the AM, MD and PM peak hours. 
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Pass-By Trip Distribution 

Pass-by trips were previously defined as diverted vehicles already part of existing traffic on the roadway 
making an intermediate stop at the proposed development before continuing on their original routes. 
Inbound and outbound trips may vary as they may not occur in the same hour or use the same project 
driveway. 

The overall trip distribution for these diverted/pass-by trips is summarized in Figure II-5. The 
corresponding AM, MD and PM peak hour diverted/pass-by trips are shown in Figures II-6, II-7 and II-8. 

The project net trips are shown in Figures II-9, II-10 and II-11. 
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III. YEAR 2021 EXISTING CONDITIONS LEVEL-OF-SERVICE ANALYSIS 

Year 2021 Existing Conditions (Ambient Growth Only) 

The proposed redevelopment project site is located at the northwest corner of 190th Street and Western 
Avenue in the City of Torrance. The project is bounded by the I-405 freeway to the north, Western 
Avenue to the east, 190th Street to the south and the I-405 SB ramps to the west.  

As previously mentioned, this analysis covers ten signalized intersections in the immediate vicinity of the 
proposed project site as well as three unsignalized driveways providing access to the development.  

In the vicinity of the project site, 190th Street is a six-lane east-west roadway with a striped median and 
is designated as a major arterial in the City of Torrance General Plan. Western Avenue is a six-lane  
north-south roadway with a striped median. It is also designated as a major arterial in the City General 
Plan. Both arterials are existing truck routes within the City.  

Western Avenue is within the eastern city limits between Torrance and Los Angeles. South of 190th 
Street, Western Avenue is a State Highway (SR-213) from 195th Street to Del Amo Boulevard and the 
signalized intersections are maintained by Caltrans. Signalized intersections along Western Avenue and 
along 190th Street east of Western Avenue are maintained by the City of Los Angeles.  

To establish a baseline analysis for Year 2021 existing traffic conditions, intersection turning movement 
count data from August and October 2019 were used. These counts (Pre-COVID conditions) were 
conducted while the schools were in session during the morning (AM), midday (MD) and afternoon (PM) 
peak periods. Per the City of Torrance Traffic Impact Study Guidelines, an annual ambient growth rate of 
0.525% was used for the estimated growth. For Year 2021, the total ambient growth would be 1.05%. 
This is a conservative assessment since the count data was taken prior to the COVID-19 pandemic and 
the existing traffic volumes now (late fall 2021) are generally lower than pre-COVID-19 periods. The 
through volumes for the project driveway on Western Avenue were derived from the approach and 
departure count data at 190th Street/Western Avenue, while the through volumes for the project 
driveways along 190th Street were derived from the approach and departure count data from 190th 
Street/I-405 SB ramp. The peak period turning movements counts with ambient growth for the study 
intersections are summarized in Figures III-1, III-2 and III-3. The turning movement count details are 
provided in the Appendix C along with the ambient growth rate calculations. The ambient growth rate 
calculations show all calculations for both existing and Year 2023 (next section). 
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Cumulative Projects Analysis 

In addition to the ambient growth rate, which is a City’s average growth from previous established 
baseline, additional traffic may be generated from other projects that are planned around the City. Since 
the counts used for this study are from Year 2019, projects within the study area that were anticipated 
to be open in Year 2021 were included for Year 2021 Existing Conditions scenario. Per discussion with 
City staff, the cumulative effects of all planned and approved projects within the following boundaries 
will be included in the study: 

• I-110 freeway to the east 
• 166th St/Gardena Blvd to the north 
• Crenshaw Blvd to the west 
• Torrance Blvd to the south 

Table III-1 lists the projects that have been approved by the City in 2019 and identified as being within 
the boundaries of the study. These cumulative projects were expected to be operational in Year 2021. 
To be conservative, all cumulative projects in the list were considered, whether or not they were 
completed by 2021. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table III-1: Cumulative Project List 

Entitlement Description Project Address

CUP 13-00031 Two Industrial Buildings (90,000 sf)
305 Crenshaw Blvd
 (7352-002-034)

CUP13-00032
17,800 sf Regional Transit Center with a 3,100 sf 
food/service

465 Crenshaw Blvd

CUP15-00007 Replace 4-unit with a 2-unit residential condo 17502 Van Ness Ave

CUP18-00005 Three light industrial buildings (410,000 sq. ft.)  
2200 195th St (7352-003-076, 
7352-003-077)

CUP18-0030
Two 3-story apartment buildings containing 46 
units

18021-18045 Western Ave

CUP19-00028
Convert commercial building to 1785 sq. ft. 
Starbucks Drive-Thru

2124 Artesia Blvd

CUP19-00012
Office to light industrial conversion and three light 
industrial buildings totaling 760,072sf

19801 Western Ave

CUP19-00027
Development of an approximately 430,000 sq. ft. 
industrial/warehouse complex 

WS Prairie Ave 520 ft. S of 
190th Street

CUP19-00032 48-Unit Townhome Development 2706 182nd St
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The AM and PM peak hour trips for these cumulative projects were obtained from their respective 
traffic impact studies provided by the City of Torrance. The MD peak hour trips were derived using an 
average of the AM and PM peak hour trips making for a conservative worst-case scenario. 

The trips generated by the cumulative projects are presented in Table III-2. The trips were then 
distributed into the roadway system.    
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Year 2021 Existing Conditions (Ambient Growth and Cumulative Projects) 

The Year 2021 ambient growth only condition reflects existing traffic conditions plus additional traffic 
from the expected ambient area growth. The cumulative projects were then included to those traffic 
volumes to develop the Year 2021 Existing Conditions scenario (see Appendix C). The peak period 
turning movements counts with ambient growth plus cumulative projects for the study intersections are 
summarized in Figures III-4, III-5 and III-6.  
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A LOS analysis was conducted for the Year 2021 Existing Conditions scenario. The intersection LOS 
analysis results are summarized in Table III-3. The detailed analysis worksheets are provided in the 
Appendix D. 

Under Year 2021 Existing Conditions, the LOS analyses show the following: 

• 190th Street/Van Ness Avenue operates at LOS E using the ICU methodology for the PM peak 
hour. 

• 190th Street/Western Avenue operates at LOS D for the AM peak hours. 
• 190th Street/Normandie Avenue operates at LOS D for AM, MD and PM peak hours. 
• Western Avenue/Del Amo Boulevard operates at LOS D for the PM peak hour. 
• All other intersections operate at acceptable LOS C or better for the remaining peak hours. 
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IV. YEAR 2023 CONDITIONS LEVEL-OF-SERVICE ANALYSIS 

Year 2023 Without Project Conditions (Ambient Growth Only) 

To assess the anticipated impacts of the proposed project on opening day, Year 2023, the Year 2019 
traffic volumes were increased by an ambient growth rate of 2.10% (0.525% x four years) to develop the 
base Year 2023 traffic volumes. The peak hour traffic volumes for the AM, MD and PM peak hours are 
shown in Figures IV-1, IV-2 and IV-3. 
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Year 2023 Without Project Conditions (Ambient Growth and Cumulative Projects) 

The cumulative projects identified in Table III-2 were then added to the base Year 2023 traffic volumes. 
The peak hour traffic volumes for the AM, MD and PM peak hours are shown in Figures IV-4, IV-5 and 
IV-6. The corresponding levels of service summary is detailed in Table IV-1. The detailed analysis 
worksheets are provided in the Appendix E. 

Under Year 2023 Conditions Without Project conditions, the LOS analyses show the following: 

• 190th Street/Van Ness Avenue continues to operate at LOS E using the ICU methodology for the 
PM peak hour. 

• 190th Street/Western Avenue continues to operate at LOS D for the AM peak hour. 
• 190th Street/Normandie Avenue continues to operate at LOS D for AM, MD and PM peak hours. 
• Western Avenue/Del Amo Boulevard continues to operate at LOS D for the PM peak hour. 
• All other intersections continue to operate at acceptable LOS C or better for the remaining peak 

hours. 
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Year 2023 With Project Conditions (Ambient Growth and Cumulative Projects Plus Project) 

To assess the anticipated overall impact of the proposed project on its Opening Day (Year 2023), the 
proposed project net new trips are added to the previous scenario which included the existing plus 
ambient growth (for four years) and cumulative projects.  

The Year 2023 With Project Conditions scenario traffic volumes for the AM, MD and PM peak hours are 
shown in Figures IV-7, IV-8 and IV-9. The corresponding levels of service summary is detailed in Table 
IV-2. The detailed analysis worksheets are provided in the Appendix F. 

Under Year 2023 Conditions With Project (ambient growth with cumulative projects plus proposed 
project) scenario, the LOS analyses show the following: 

• 190th Street/Van Ness Avenue will continue to operate at LOS E using the ICU methodology for 
the PM peak hour. 

• 190th Street/West Project Driveway is expected to operate at LOS E during the MD and PM peak 
hours. 

• 190th Street/Western Avenue will continue to operate at LOS D for the AM peak hour. 
• 190th Street/Normandie Avenue will continue operate at LOS D for AM, MD and PM peak hours. 
• Western Avenue/Del Amo Boulevard will continue to operate at LOS D for the PM peak hour. 
• All other intersections operate at LOS C or better for the remaining peak hours. 
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The intersection of 190th Street/West Project Driveway (unsignalized) is expected to operate at LOS E 
during the MD and PM peak hours due to the project traffic. The LOS for an unsignalized intersection is 
based on the approach with the worst LOS. For this intersection, the southbound left turn is expected to 
operate at LOS E during the MD and PM peak hours and all other movements are expected to operate at 
LOS B or better for AM, MD and PM peak hours. The delays to the project traffic will primarliy affect 
internally to the project and  be contained within the project site. City staff may not require 
improvements to be conducted since the LOS E does not occur within the public right-of-way. Even 
though the above LOS E occurs within the project site, a signal warrant analysis utilizing the CA MUTCD 
guidelines was conducted for this intersection. Based on the peak hour warrant, the minimum traffic 
volume threshold for the minor street (two lanes) is 150 vehicles for one peak hour of the day. It is 
expected that 179 vehicles per hour will be exiting the west driveway during the MD peak hour. The 179 
vehicles includes 67 vehicles turning right. Typically for traffic signal warrants, the right turn volumes 
could be reduced by as much as 50 percent since motorists turning right usually have ample 
opportunities to turn right since there is only one direction of opposing traffic (westbound).  If the right 
turn movement is reduced by 50 percent (33 vehicles), the total driveway volume would be 146 
vehicles, which is less than the required 150 vehicles. The other time periods are expected to to have no 
more than 123 vehicles (PM peak hour) per hour exiting the driveway. Although the west driveway may 
not warrant a traffic signal if the right turns were reduced, a LOS analysis was conducted if the 
intersection were to be modified to a traffic signal.  The LOS analysis for a traffic signal (see Table IV-3) 
showed that the LOS would improve to LOS A for all peak hours.  

 

 

 

 

 

 

 

 

 

The intersection is located only a few hundred feet from the intersection of 190th Street/I-405 
Southbound ramp traffic signal. While the change to a traffic signal would improve the intersection’s 
LOS, a traffic signal may cause more congestion on 190th Street and also affect traffic on the southbound 
off-ramp. The traffic signal would need to be contiuously synchronized with the I-405 southbound traffic 
signal. If the synchronization were to be interrupted, congestion can quickly occur and east/west traffic 

Table IV-3: 190th Street @ West Driveway with Improvements, Level-of-Service Analysis 

Delay
(sec) V/C1 LOS

Delay
(sec) V/C1 LOS

Delay
(sec) V/C1 LOS

190th St @ West 
Project Drwy

One-Way 
Stop

23.7 -- C 37.5 -- E 35.2 -- E

190th St @ West 
Project Drwy

Traffic 
Signal

1.8 -- A 3.9 -- A 2.1 -- A

1  V/C -Volume to Capacity ratio
2 Unsignalized Intersection, LOS reflects the highest vehicle delay for minor approach (side-street)
LOS worksheets are provided in the Appendix. 

No Intersection
Control 

Type2

Year 2023 With Project Acceptable LOS

Acceptable LOS

PM

Highway Capacity Manual Methodogy

MD & PM, SBL 
Unacceptable LOS

AM MD PM
AM MD

7
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can quickly build up between the I-405 southbound traffic signal and project driveway. This would also 
affect the I-405 southbound traffic exiting the I-405 freeway and potentially the traffic on the 
southbound I-405 freeway. Traffic exiting the freeway may not be able to proceed through the I-405 
southbound ramp intersection, which would then cause long queues along the I-405 southbound off-
ramp.  If the traffic signal were to be installed, the operation of the traffic signal would need to be 
continuously coordinated with the I-405 southbound traffic signal to ensure no congestion occur 
between the two intersections. It would be difficult to guarantee that both intersections be consistently 
coordinated as Caltrans maintiains the I-405 southbound traffic signal and the City of Torrance would 
maintain the new traffic signal at the west project driveway. The CA MUTCD traffic signal warrant 
guidelines and LOS worksheets are provided in Appendix G. 
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V. DRIVE-THROUGH QUEUING ANALYSIS 

Queuing analyses were conducted for the drive-through facilities at the three proposed businesses with 
drive-throughs at the project site. The queuing analysis for Building 1, Shake Shack with Drive-Through is 
shown last since it was dependent on the queuing analysis for Building 3, Chick-fil-A with Drive-Through 

♦ Building 2 - Panera Bread with Drive-Through 

♦ Building 3 - Chick-fil-A with Drive-Through 

♦ Building 1 - Shake Shack with Drive-Through 

Building 2 - Panera Bread Queueing Analysis 

The proposed Panera Bread fast-food restaurant was analyzed as a 3,945 square-foot building with a 
400 square-foot patio. The drive through window has a capacity for 11 cars. The queuing analysis was 
conducted at a similar location on a typical weekday during the midday peak period. The weekday 
midday period was evaluated as this time period is the peak demand for Panaera Bread. The site chosen 
is located at 8900 Apollo Way in the City of Downey. The study was conducted on Thursday, October 24, 
2019, prior to the COVID-19 pandemic. 

The study showed that the maximum queue was eight cars. With a drive-through storage capacity for 
eleven cars, it is anticipated that the maximum queue will not exceed the storage provided. The queue 
will be contained on-site and not impact the internal site traffic. The queue data for the Panera Bread 
queuing study is shown in Table V-1 and graphically in Figure V-1. The queuing data is provided in the 
Appendix H.  
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  Table V-1. Panera Bread Queuing Study 
8900 Apollo Way, Downey, CA 

Date Time Queue Size

8

11:00 AM 2
11:05 AM 1
11:10 AM 2
11:15 AM 0
11:20 AM 0
11:25 AM 2
11:30 AM 5
11:35 AM 1
11:40 AM 1
11:45 AM 2
11:50 AM 3
11:55 AM 5
12:00 PM 4
12:05 PM 6
12:10 PM 7
12:15 PM 7
12:20 PM 7
12:25 PM 2
12:30 PM 2
12:35 PM 3
12:40 PM 3
12:45 PM 3
12:50 PM 3
12:55 PM 3
1:00 PM 4
1:05 PM 4
1:10 PM 5
1:15 PM 6
1:20 PM 8
1:25 PM 6
1:30 PM 5
1:35 PM 4
1:40 PM 2
1:45 PM 3
1:50 PM 5
1:55 PM 4

     
    

Maximum Queue:

Thursday,
October 24, 

2019
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Chick-fil-A Queueing Analysis 

The proposed Chick-fil-A fast-food restaurant was analyzed as a 4,099 square-foot building with a 311 
square-foot patio. The drive through window has a capacity for 34 cars.  The queuing analysis was 
conducted at a similar location on a typical weekday (Thursday, October 1, 2020) and Saturday (October 
17, 2020) during both the midday peak and PM peak periods. Per City staff, the site chosen was located 
at 18200 Hawthorne Boulevard in the City of Torrance. Due to COVID-19 restrictions at this restaurant, 
there was no walk-in traffic and only drive-through and pick-up traffic were present. The City of 
Torrance provided available weekday 2019 driveway count data that was conducted at the 18200 
Hawthorne Boulevard location. Per City request, similar driveway counts were conducted at the 
Hawthorne location during the queuing surveys.  

The queuing study showed that the maximum queue was 34 cars, which occurred on the Thursday night 
survey. As previously mentioned, only drive-through and pick-up traffic were allowed. The maximum 
queue only lasted approximately 10 minutes, from 6:10 pm to 6:20 pm and the queue for the remaining 
of the PM period and MD period was considerably less. The Saturday survey showed a maximum queue 
of 31 cars during the MD peak period. The queue data for the Chick-fil-A queuing study is shown in 
Tables V-2a and V-2b and graphically in Figures V-2a and V-2b. 
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Date Time Queue Size Time Queue Size
Maximum 

Queue:
24

Maximum 
Queue:

34

11:00 AM 14 4:00 PM 18
11:05 AM 15 4:05 PM 13
11:10 AM 14 4:10 PM 16
11:15 AM 13 4:15 PM 18
11:20 AM 19 4:20 PM 17
11:25 AM 16 4:25 PM 17
11:30 AM 11 4:30 PM 15
11:35 AM 13 4:35 PM 16
11:40 AM 16 4:40 PM 15
11:45 AM 14 4:45 PM 19
11:50 AM 18 4:50 PM 15
11:55 AM 11 4:55 PM 14
12:00 PM 13 5:00 PM 18
12:05 PM 14 5:05 PM 22
12:10 PM 15 5:10 PM 24
12:15 PM 16 5:15 PM 21
12:20 PM 15 5:20 PM 21
12:25 PM 18 5:25 PM 20
12:30 PM 21 5:30 PM 20
12:35 PM 23 5:35 PM 18
12:40 PM 20 5:40 PM 21
12:45 PM 21 5:45 PM 19
12:50 PM 15 5:50 PM 20
12:55 PM 15 5:55 PM 21
1:00 PM 8 6:00 PM 31
1:05 PM 11 6:05 PM 27
1:10 PM 16 6:10 PM 33
1:15 PM 15 6:15 PM 33
1:20 PM 14 6:20 PM 34
1:25 PM 10 6:25 PM 28
1:30 PM 16 6:30 PM 26
1:35 PM 9 6:35 PM 22
1:40 PM 10 6:40 PM 20
1:45 PM 20 6:45 PM 22
1:50 PM 24 6:50 PM 20
1:55 PM 16 6:55 PM 17
2:00 PM 17 7:00 PM 19

     
  

Thursday,
October 1, 

2020

Table V-2a. Chick-fil-A Queuing Study, Thursday 
18200 Hawthorne Boulevard, Torrance, CA 
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Date Time Queue Size Time Queue Size
Maximum 

Queue:
31

Maximum 
Queue:

29

11:00 AM 23 4:30 PM 14
11:05 AM 20 4:35 PM 17
11:10 AM 20 4:40 PM 21
11:15 AM 14 4:45 PM 19
11:20 AM 14 4:50 PM 23
11:25 AM 16 4:55 PM 22
11:30 AM 13 5:00 PM 25
11:35 AM 13 5:05 PM 21
11:40 AM 17 5:10 PM 16
11:45 AM 15 5:15 PM 22
11:50 AM 12 5:20 PM 22
11:55 AM 9 5:25 PM 24
12:00 PM 15 5:30 PM 19
12:05 PM 20 5:35 PM 18
12:10 PM 27 5:40 PM 17
12:15 PM 22 5:45 PM 20
12:20 PM 23 5:50 PM 20
12:25 PM 23 5:55 PM 22
12:30 PM 24 6:00 PM 21
12:35 PM 24 6:05 PM 24
12:40 PM 28 6:10 PM 21
12:45 PM 21 6:15 PM 23
12:50 PM 21 6:20 PM 23
12:55 PM 21 6:25 PM 21
1:00 PM 30 6:30 PM 16
1:05 PM 31 6:35 PM 15
1:10 PM 27 6:40 PM 18
1:15 PM 24 6:45 PM 18
1:20 PM 24 6:50 PM 24
1:25 PM 28 6:55 PM 27
1:30 PM 29 7:00 PM 26
1:35 PM 27 7:05 PM 20
1:40 PM 24 7:10 PM 25
1:45 PM 26 7:15 PM 26
1:50 PM 30 7:20 PM 29
1:55 PM 28 7:25 PM 29
2:00 PM 29 7:30 PM 27

     
  

Saturday,
October 17, 

2020

Table V-2b. Chick-fil-A Queuing Study, Saturday 
18200 Hawthorne Boulevard, Torrance, CA 
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COVID-19 Maximum Queue Length (Measured) 34

COVID-19 Conditions, Pick-Up Traffic (33% of Drive-Thru) 11

Total Demand COVID-19  Conditions 45

Pre-COVID Walk-In Sales Percentage 50%

Max Expected Queue assuming 50% Walk-in Sales (50% of 45) 23

Change in Driveway Counts from 2019 (-27%) - Convert Max 
Expected Queue to pre-COVID-2019 conditions (23/0.73)

32

Sales data for the 18200 Hawthorne Boulevard location was obtained for the six months (April 2020 to 
September 2020) during COVID-19 conditions from Chick-fil-A corporate headquarters (Irvine, CA) and 
showed that approximately 75 percent of sales were from the drive-through, while 25 percent of sales 
were from pick-up orders (online catering and/or 3rd party delivery). The pick-up order customers had to 
park and wait in their cars for their food to be brought to them by Chick-fil-A staff. Based on the 75/25 
percent split between the orders, the pick-up orders are 33 percent of the drive through orders. Since 
the maximum queue was 34 cars, the pick-up order maximum would be 11 cars (33 percent of 34). The 
total peak demand for this case is 45 cars.  
 

 

 

 

 

Typically, there is also a high demand for walk-in traffic at the Chick-fil-A restaurants. Sales data for the 
12 months prior to March 2020 (pre-COVID-19 conditions) was also obtained from Chick-fil-A corporate 
headquarters and showed that of the total sales, approximately 50 percent was from walk-in/take-out 
and 50 percent was from the drive-through (shown above). Using the total peak demand of 45 vehicles, 
determined above, and applying a reduction factor of 50 percent to account for walk-in traffic, the 
projected queue length would be around 23 vehicles (50% of total demand of 45). However, as the 
current traffic patterns and demand are not typical due to the COVID-19 conditions, additional 
adjustments are needed to determined maximum drive-through queues for normal traffic conditions. 
Based on the recent driveway counts collected, the driveway counts were down 27% due to COVID-19 
conditions. In order to estimate the queue length for Pre-COVID-19 conditions, the queue length of 23 
cars (discussed above) was converted to 2019 conditions using the 2019 count data from the City. Since 
the driveway counts were down the 27 percent from 2019, the queue length of 23 vehicles was divided 
by 73% (100 percent – 27 
percent) resulting in an 
estimate of 32 vehicles for 
the maximum queue for 
pre-COVID-19 conditions. 
The study data that 
includes the queueing 
survey driveway counts, 
City provided count data 
and sales information are 
provided in Appendix H.  

 

Hawthorne Chick-fil-A 
Average Monthly Sale Percent Breakdown 

Description Drive-Thru Customer Dine-In & Takeout 
Customer

Pre-COVID Conditions 49.1% 51.9%

During COVID Conditions 74.2% 25.8%
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The storage capacity for 34 cars for this project is equal to the total demand from the queueing study 
that included the majority of sales via drive-through. Accounting for walk-in traffic and pre-COVID-19 
demand, the maximum queue is expected to be 32 cars. Per Chick-fil-A corporate team, if the queue 
were to extend to the 30-32 car lengths, additional staff members would be deployed to begin taking 
orders in the queue. This would speed up the ordering process as they can be processed faster. Chick-fil-
A will assign a team of staff members just for the drive-thru, and their duties will include managing the 
traffic to maintain the circulation flow. Although it is not expected that the queue will extend to the aisle 
way of the project site, if there is a special event or during the grand opening the queue begins to 
extend near the capacity of 34 cars, Chick-fil-A will have a contingency plan to prevent the drive through 
queue from impacting traffic entering the project site from Western Avenue. As shown on Figure V-3, 
the drive aisle way could be coned off to prevent the inbound left turn movement by placing cones in 
the center of the aisle way. This will provide for right in/right out only movements at the driveway and 
therefore contain the queue within the project site and not have it extend towards Western Avenue. 

 

Also, as more Chick-fil-A restaurants open up in the area, it is anticipated that the demand will be 
redistributed (i.e., lower VMT), and the queue lengths for each location will be further reduced. 
Therefore, it is anticipated that the maximum drive-through queue will not exceed the storage provided.  

It should be noted that the 18200 Hawthorne Boulevard restaurant queue storage capacity is 
approximately 20 cars prior to entering the site’s parking area. Once the drive-through queue is over 20, 

Coned off Area 
Right In/Right Out 

Western Ave 

Figure V-3. Chick-fil-A Drive-Through Queue Contingency Plan 
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any additional cars in the queue will interrupt the parking area. For these surveys, although the pick-up 
traffic was not included in the drive-through queue data, the pick-up traffic was often in the drive-
through queue prior to parking. The combination of the drive-through queue overflowing into the 
parking area along with the pick-up customers parking/leaving causes additional friction and congestion. 
Therefore, when there is walk-in traffic at this restaurant, there is significantly more interaction 
between the drive-through traffic and vehicles parking/leaving, which causes even more congestion. 
Whereas for the proposed project, the drive-through storage can accommodate up to 34 cars and not 
interfere with the parking. Therefore, while both locations are similar in building size, this project’s site 
provides a greater amount of storage for the drive-through queue without interfering with the parking 
area and provides for a better circulation of traffic. 

Building 1 – Shake Shack with Drive-Through Queuing Analysis 

A queuing analysis was conducted for the proposed Shake Shack with drive-through at the 
proposed Western/190th project. Since there are no existing Shake Shack restaurants with 
drive-throughs to evaluate, the data from the drive-through queue study at the Chick-fil-A 
drive-through restaurant (18200 Hawthorne Boulevard) was used. The queue evaluation for 
Building 3, Chick-fil-A, (conducted in October 2020) evaluated the both the drive-through queue 
lengths and driveway counts (weekday and Saturday). The driveway counts were used as the 
peak hour trip generation and the percent difference between the Shake Shack trip generation 
was evaluated. The percent difference was then applied to the maximum queue from the Chick-
fil-A queue survey to determine an estimated drive-through queue for the proposed Shake 
Shack with drive-through. The Shake Shack trip generation is presented in Appendix B and the 
results are shown in  Table V-3. 

The Chick-fil-A drive-through survey counts showed a weekday maximum of 326 trips (in/out) 
during the midday peak hour and 224 trips (in/out) during the PM peak hour and a Saturday 
maximum of 317 trips (in/out) during the midday peak hour and 302 trips (in/out) during the 
PM peak hour. The Chick-fil-A driveway count data is shown on Table V-4 and is provided in 
Appendix H. 
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Table V-4. Chick-fil-A Driveway Counts (October  2020) 

Midday Peak Hour PM Peak Hour

In Out Total In Out Total

Driveway 1 (Hawthorne Blvd) 86 119 205 61 110 171

Driveway 2 (182nd St) 81 40 121 51 2 53

Total Trip Generation 167 159 326 112 112 224

Driveway 1 (Hawthorne Blvd) 85 118 203 69 113 182

Driveway 2 (182nd St) 88 26 114 80 40 120

Total Trip Generation 173 144 317 149 153 302

Chick-fil-A 
Driveway Counts

Weekday

Saturday

 

 

 

 

 

 

 

 

 

 

 

 

 

* Per Shake Shack with Drive-Through Trip Generation Analysis Table 4b (under Appendix B). 

Table V-3. Proposed Shake Shack With Drive-Through Trip Generation* 

In Out Total In Out Total

Trip Generation - Shake Shack Without Drive-Through 38 38 76 33 33 66

Percent Increase With Drive-Through (from Table 4a)

Trip Generation - Proposed Shake Shack With Drive-
Through

61 61 122 38 38 76 1,034

Trip Generation - Shake Shack Without Drive-Through 53 53 106 48 48 96

Percent Increase With Drive-Through (from Table 4a)

Trip Generation - Proposed Shake Shack With Drive-
Through

85 85 170 55 55 111

60.12% 15.21%

60.12% 15.21%

Shake Shack Survey
Midday Peak Hour Trips PM Peak Hour Trips

Weekday

Saturday (for Queuing Analysis)

N/A2

Daily Trips                       
(MD is 11.8% of 

Daily)
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Table V-5. Trip Generation Comparison 

MD PM MD PM MD PM

122 76 326 224 37% 34%

MD PM MD PM MD PM

170 111 317 302 54% 37%

Weekday

Saturday

Trip Generation - Peak Hour Shake Shack 
Comparison to 

Chick-fil-A
Shake Shack with 

Drive-Through
Chick-fil-A with 
Drive-Through

Based on the driveway count data/trip generation, the demand for the Chick-fil-A 
restaurant is significantly higher than the proposed Shake Shack. The proposed Shake Shack 
with drive-through is expected to have a peak hour trip generation that is approximately 
only 34 to 54 percent of the Chick-fil-A with drive-through restaurant (see Table V-5). This 
can be attributed to the different type of menus for each restaurant, especially the pricing 
of the food and beverages. The Shake Shack restaurants serve higher priced food items and 
beverages, which includes beer and wine. Whereas the Chick-fil-A restaurants have a lower 
priced menu and the restaurant is geared more towards a typical fast food restaurant.  

 

 

 

 

 

 

 

 

 

Per the Chick-fil-A queue evaluation, the maximum drive-through queue from the Chick-fil-A 
restaurant was 34 car lengths during the weekday PM peak hour. It should be noted, that the 
34 car queue length was the maximum queue length for the weekday and Saturday surveys. 
The average queue length was about 21 cars for both weekday and Saturday surveys. Using the 
Saturday midday trip generation comparison (highest percentage difference), the trip 
generation for the proposed Shake Shack is approximately 54% of the Chick-fil-A trip 
generation. Therefore, it is expected that the Shake Shack drive-through queue will be 
approximately 54 percent of the 34 maximum queue length from Chick-fil-A, which is 19 
vehicles. This is a worst case scenario, as the Saturday trip generation percent difference was 
applied to the maximum queue length during the weekday. Since the Shake Shack menu is 
different to that of the Chick-fil-A’s menu, the food and beverages may take longer to serve and 
therefore queue length could be longer. The proposed site plan for the Shake Shack shows a 
drive-through capacity of 23 vehicles, therefore it can accommodate four more vehicles (21 
percent) beyond the estimated 19 vehicle queue. Even if there is an unexpected surge for the 
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drive-through demand (opening week) beyond the drive-through capacity, the excess queue 
could spill over into the parking area and will be contained within the Shake Shack lot and not 
interfere with City streets.  
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VI. PROJECT ENHANCEMENT RECOMMENDATIONS 

During the course of the study, several operational enhancements were identified to help improve 
traffic flow in and around the project site. These options include: 

♦ Right-in/right-out access at the project driveways – This recommendation has been 
incorporated into the traffic operational analysis and is designed for the North Project Driveway 
along Western Avenue and the East Project Driveway along 190th Street. 

♦ Provide full ingress/egress access at the West Project Driveway with the two exit lanes – This 
recommendation has been incorporated into the traffic operational analysis for the West 
Project Driveway. The project will include a wider (33 foot width) and longer throat for the 
driveway to facilitate ingress/egress access. The driveway will have a 13-foot inbound lane, a 10-
foot left-turn outbound lane and a 10-foot right-turn outbound lane. 

♦ Synchronize the traffic signal of 190th Street/Western Avenue with the Caltrans traffic signal at 
190th Street/I-405 southbound ramps during the morning, midday, and afternoon peak periods 
for smoother traffic flow during the AM, MD and PM peak hours. Additional signal hardware 
may be needed in order to synchronize signal timing for these intersections as the traffic signals 
in the immediate vicinity of the project site are owned/maintained by different agencies (Cities 
of Torrance and Los Angeles and the State of California Department of Transportation). 
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VII. SUMMARY AND CONCLUSIONS 

An existing 5.3-acre vacant parcel lot located at the northwest corner of 190th Street and Western 
Avenue in the City of Torrance is to be converted into a commercial center housing several 
commercial/retail buildings totaling approximately 23,000 square feet with associated patios and 
parking lots. Three unsignalized project access driveways will service the site. The project will have the 
following land uses: 

♦ Building 1 – 3,495 square-foot Shake Shack restaurant with drive-through window and an 853 
square-foot patio 

♦ Building 2 – 3,945 sq ft Panera Bread fast-food restaurant with drive-through window and a  
400 sq ft patio 

♦ Building 3 – 4,099 sq ft Chick Fil-A fast-food restaurant with drive-through window  and a        
311 sq ft patio 

♦ Building 4A – 5,700 sq ft restaurant/retail space with an 800 sq ft patio 
♦ Building 4B – 5,700 sq ft restaurant/retail space with a 700 sq ft patio 

Anticipated project trip generation is based on ITE Trip Generation Manual rates. Per discussions with 
City of Torrance staff, a 20% pass-by trip reduction for the high-turnover restaurant as well as a 50% 
pass-by trip reduction for AM and PM peak periods, 20% for Midday peak period for all other land uses 
were applied to the study. In addition, no trip reductions for the existing activity and no internal trip 
capture factors were used. The net project trips will be approximately 267 trips in the AM peak hour, 
740 trips in the Midday peak hour and 360 trips in the PM peak hour. These trips will be using the 
existing roadway network. 

The study considered six analysis scenarios at thirteen study intersections as outlined below: 

Analysis Scenarios: 
 

1. Year 2021 Existing Conditions 
2. Year 2023 Without Project Conditions (Existing Conditions with Ambient Growth plus 

Cumulative Projects)  
3. Year 2023 With Project Conditions  (Existing Conditions with Ambient Growth plus Cumulative 

Projects plus Project Traffic)  
 

Study Intersections: 
 

1. Western Avenue and 182nd Street   8. 190th Street and East Project Driveway 
2. Western Avenue and I-405 NB Ramps   9. 190th Street and Western Avenue 
3. Western Avenue and North Project Driveway 10. 190th Street and Harborgate Way 
4. 190th Street and Van Ness Avenue  11. 190th Street and Normandie Avenue 
5. 190th Street and Gramercy Place 12. 195th Street and Western Avenue 
6. 190th Street and I-405 SB Ramps 13. Del Amo Boulevard and Western Avenue 
7. 190th Street and West Project Driveway   
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Traffic operations analyses for the above scenarios were analyzed using the following methodologies: 

♦ City of Torrance: Intersection Capacity Utilization (ICU) 
♦ City of Los Angeles: Highway Capacity Manual 
♦ Caltrans: Highway Capacity Manual 
♦ Project Driveways: Highway Capacity Manual Unsignalized Methodology 

Per the Level of Service (LOS) analysis, the project is expected to produce no considerable traffic impacts 
at all ten existing traffic signalized intersections and two of the project driveways. The project driveway 
of 190th Street/West Project Driveway, is expected to operate at LOS E during the MD and PM peak 
hours. The LOS E is due to the expected delays for the southbound left turn lane and the project trips 
are not expected to negatively affect the traffic on the City street. Addition of a traffic signal at this 
intersection would improve the LOS to LOS A, however, due to the close spacing from the I-405 
southbound traffic signal to the west on 190th Street, the traffic signal could cause heavy congestion on 
190th Street and on the I-405 Southbound off-ramp. 

A queuing analysis conducted for the Panera Bread restaurant shows that the drive-through queue 
storage of 11 cars respectively is adequate to accommodate the anticipated project demand. The drive-
through queue will not impact the internal site circulation. Another queuing analysis conducted at Chick-
fil-A restaurant occurred during COVID-19 conditions and therefore only drive-thru and pick-up traffic 
(no walk-in) were present. The queue analysis showed the maximum drive thru demand of 34 vehicles. 
For normal conditions (pre-COIVD-19) with walk-in traffic, the queue should be shorter as there is 
typically about 50 percent of walk-in sales. Therefore, it is expected that the queue storage of 34 cars 
will be adequate and not impact the internal site circulation. A drive-through queuing analysis was then 
conducted for the proposed Shake Shack with drive-through restaurant. Based on that study, it is 
expected that the proposed queue storage of 23 cars will be adequate and also not impact the internal 
site circulation. It is expected that all three drive-throughs will not impact the adjacent public roadways. 

To further improve the traffic operations at the study intersections, the project recommends the 
following enhancements: 

♦ Right-in/right-out access at the North and East Project Driveways has already been incorporated 
into the project. 

♦ Full ingress/egress access at the West Project Driveway with southbound left and southbound 
right-turn exit lanes has already been incorporated into the project. 

♦ Implement signal timing coordination along 190th Street and Western Avenue and synchronize 
the traffic signal of 190th Street/Western Avenue with the Caltrans traffic signal at 190th Street/I-
405 southbound ramps during all peak periods. 
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AGA Engineers, Inc. 211 Imperial Highway, Suite 208, Fullerton, CA  92835 (714) 992-4592 Email: aga@agaengineersinc.com 

190th Street and Western Avenue – Mixed Use Development 
Traffic Circulation Analysis (TCA) Scope of Work - 10/29/2021 

 
The scope of work is based on discussion with City staff on the new development located at 190th Street 
and Western Avenue. Based on TIA Section 3.3, a LOS-Based TCA is required since this project is expected 
to generate more than 500 weekday trips. A report will be developed and all analysis will be per the City’s 
Traffic Circulation Analysis (TCA) guidelines and the proposed project site plan (see attached). The project 
is expected to open early 2023. 

1. Study Intersections: The following signalized intersections and project driveways are to be evaluated 
for traffic impacts of the proposed project at and around the project location: 

 
1. 182nd St and Western Ave (Signalized) 
2. Western Ave and I-405 NB Ramps (Signalized) 
3. Western Ave and Project Driveway (Unsignalized) 
4. 190th St and Van Ness Ave (Signalized) 
5. 190th St  and Gramercy Pl (Signalized) 
6. 190th St and I-405 SB Ramps (Signalized) 
7. 190th St and Project Driveway West (Unsignalized) 
8. 190th St and Project Driveway East (Unsignalized) 
9. 190th St and Western Ave (Signalized) 
10. 190th St and Harborgate Wy (Signalized) 
11. 190th St and Normandie Ave (Signalized) 
12. 195th St and Western Ave (Signalized) 
13. Del Amo Blvd and Western Ave (Signalized) 

 
2. Study Scenarios 

 
The peak period turning movement count data was conducted in 2019. The 2019 data was utilized for 
this study since it is pre-COVID information and traffic volumes at that time were consistent with 
“typical” traffic flow patterns and there was significant vehicular demand during this time period. For 
existing conditions and Opening Year conditions, the count data will be increased by the City‘s traffic 
growth forecast of 0.525% annual growth rate.  Therefore,  a growth rate of  1.05% will be applied to 
the  count  data for Existing Year 2021 and a growth rate of 2.10% will be applied to the count data 
for Opening Year 2023.
 
For a  conservative assessment, an estimated traffic generation of cumulative projects that were 
expected to start operation between 2019 and 2021 will also be incorporated into Existing Year 2021 
conditions. 
 
 

Approved 10/29/2021
- J. Que
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The study intersections will be analyzed for the morning (AM), Midday (MD) and afternoon (PM) peak 
periods under the following scenarios: 

 
- Existing Conditions Year 2021 (2019 Counts + Ambient Growth + Cumulative Projects) 
- Forecast Opening Year 2023 (Existing Year 2021 + Ambient Growth) 
- Forecast Opening Year 2023 with Project 

 
3. Level-of-Service Criteria: For intersections under the City of Torrance jurisdiction, a developer may 

be required to incorporate offsite work into the project under the following circumstances: 

- At signalized intersections with pre-project ICU LOS C, the addition of the anticipated project 
traffic increases the V/C ratio by 0.04 or more. 

- Similarly, signalized intersections with pre-project ICU LOS D are considered impacted with 
V/C ratio increase of 0.02 or more. 

- For signalized intersections with pre-project LOS E or F, the V/C ratio threshold is 0.01 or more. 
- At the unsignalized project driveway, post-project HCM LOS degrades to E or F and the volume 

criteria of the MUTCD traffic signal warrant guidelines is expected to be met. 
 

The City of Los Angeles maintains and controls the signalized intersections along Western Avenue and 
along 190th Street (east of Western Avenue). These seven signalized intersections will be analyzed 
using the HCM analysis methodology. 
 
The Level-of-Service (LOS) analysis methodology for the study intersection will be as follows: 
 

 ICU (for City of Torrance intersections): 
 190th St and Van Ness Ave 
 190th St and Gramercy Pl 

 
 HCM (for City of Los Angeles intersections): 

 Western Ave and 182nd St 
 Western Ave and I-405 NB Ramps 
 Western Ave and 190th St 
 190th St and Harborgate Wy 
 190th St  and Normandie Ave 

 
 HCM (for Caltrans intersection): 

 190th St and 1-405 SB Ramps 
 Western Ave and 195th St 
 Western Ave and Del Amo Blvd 
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 HCM Unsignalized Methodology (for project driveways): 
 Western Ave and Project Driveway North 
 190th St and Project Driveway West 
 190th St and Project Driveway East 

The City of Los Angeles Non-CEQA LOS guidelines do not have a delay-LOS threshold. Typically, nearby 
local cities utilize LOS D or E as the LOS threshold. Therefore, for this study, LOS D will be utilized as 
the LOS threshold for the City of Los Angeles intersections. Improvements at City of Los Angeles 
intersections would be required for the following. 

- If the project causes a change in LOS D or better to LOS E or F 
- If the project causes a change in LOS E to LOS F. 

 

Caltrans LOS guidelines for project impacts are as follows for the Caltrans study intersections. 

- If the project causes a change in LOS A-C to LOS D. 
- If the project causes a change in LOS D to LOS E or F.  
- If the project causes a change in LOS E to LOS F. 

 
4. Project Trip Generation and Trip Credits: The proposed project trip generation will be based on the 

latest ITE Trip Generation Manual (10th Ed) for Buildings 2, 4A and 4B. Trips will be generated for the 
AM, Midday and PM peak periods. The tenants for the parcel(s) to the rear of the property (Buildings 
4A and 4B) have not been finalized, therefore, the trip generation is calculated for high-turnover 
restaurants to provide a conservative, worst-case analysis. The trip generation for the Panera Bread 
restaurant (Building 2) will use the trip generation of fast-food restaurant with drive-through. 

The trip generation analysis for the proposed Shake Shack (Building 1) restaurant was conducted using 
Year 2020 Chick-fil-A driveway (Torrance, CA) count data and recent surveys conducted at Shake Shack 
(El Segundo, CA). The trip generation analysis determined the proposed project trips for the Shake 
Shack with drive-through restaurant. The weekday midday and PM peak hour trip generation analysis 
for the proposed Shake Shack with drive-through was pre-approved by the City. A short discussion on 
the trip generation analyses will be incorporated in the TCA report and the Shake Shack trip 
generation evaluation will be provided in the TCA appendices. 

For the Chick-fil-A (Building 3) peak hour trip generation, City data from March 2019 will be used for 
the weekday AM Peak, midday Peak and PM peak hours. The data comprises of a driveway count 
survey from the Chick-fil-A restaurant located at 18200 Hawthorne Boulevard in the City of Torrance. 
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The following pass-by trip rates will be used: 

- High-turnover restaurant: 20% 
- All others: 50% for AM and PM peak periods, 20% for Midday peak period 

No internal capture rates are applied to the analyses. 
 
Daily Trips – The following approaches will be used to determine the daily trips from each building. 
 

- Building 1, Shake Shack: Utilize ITE Code 934, midday trips as a percentage of the daily trips. 
Per ITE Trip Generation Manual, Appendix A - Code 934, the weekday midday peak hour trips 
are 11.8% of the weekday daily trips. This percentage will be used along with the midday 
Shake Shack trip generation analysis (stated above) to determine the weekday daily trips. The 
midday trip generation was utilized for this analysis since it is the highest trip generation peak 
hour. ITE Code 930 - Fast Casual Restaurant was not evaluated since there was only one case 
study evaluating the daily trips. 

 
- Building 3, Chick-fil-A: For the Chick-fil-A daily trip analysis, the trip generation will be 

determined using the City provided 2019 driveway count data from the Chick-fil-A restaurant 
located at 18200 Hawthorne Boulevard in the City of Torrance. 

 
- Buildings 2, 4A and 4B: Utilize corresponding ITE weekday daily rates. 
 
Per these proposed parameters, the project is expected to generate the new trips as detailed in 
the attached Project Trip Generation tables. 
 
Project Trip Distribution and Pass-By Trips will utilize the same distribution as per Attachment 5. 
 

5. Queuing Study: The project is proposing three drive-through services: one for Shake Shack, one for 
Panera Bread and one for Chick-fil-A. Queue surveys have been conducted at a Panera site and Chick-
fil-A site. 

- Panera Bread at 8900 Apollo Way, Downey – AM, midday, PM peak hours 

- Chick-fil-A at 18200 Hawthorne Boulevard, Torrance – Midday and PM peak hours. This survey 
was conducted in October 2020, during the COVID-19 pandemic and there was no dining-in 
at that time and the demand to the restaurant was almost 100 percent drive-through demand 
with some pick-up orders. Therefore, the queue survey represented a worst case scenario for 
the evaluation. 
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- Shake Shack with Drive-Through – Since there are no Shake Shack with drive-through 
restaurants to survey, an evaluation was conducted using the above Chick-fil-A queue data 
and the estimated Shake Shack with drive-through trip generation analysis. The City reviewed 
this evaluation and has pre-approved the analysis. The evaluation and analysis will be 
included in the Queuing Section of the TCA. 

 
6. Site Access: The project is serviced via three unsignalized driveways as shown in the Project Site Plan, 

and also detailed below: 

 Project Driveway on Western Ave – SB right-in / EB right-out access only 

 East Project Driveway on 190th St – WB right-in / SB right-out access only 

 West Project Driveway on 190th St – One lane for EB left-in / WB right-in access, one exclusive 
lane for SB left-out access and one exclusive lane for SB right-out access. 

 
Attachments:  
 

1. City of Torrance Traffic Circulation Analysis Guidelines 

2. Proposed Site Plan 

3. Chick-fil-A (Updated 9-30-21) and Shake Shack Trip Generation Calculations 

4. Proposed Project Trip Generation Tables 

a. Gross and Net Project Trip Generations 

5. Proposed Project Trip & Pass-By Distributions  
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SCOPE OF WORK 

If a TCA is required for a project, the applicant shall initiate the review process by sending a TCA 
Scope of Work to the City Traffic Engineer for approval. 

The TCA Scope of Work must include the following information: 

 Short description of the project 
 Project opening year 
 Site Plan showing proposed uses and corresponding square footage, number of floors, 

total building square footage, and site access points 
 Trip Generation Table per ITE Trip Generation Manual 
 Pass-by trip calculation, if any 
 Internal capture calculation, if any 
 Proposed study intersections 
 Proposed Trip Distribution 
 Proposed Traffic Counts (driveways and intersections, day/s of the week, and time) 

TCA Report preparation, including traffic counts, shall not be initiated until the TCA Scope of 
Work has been approved by the City Traffic Engineer in writing. 

LEVEL-OF-SERVICE (LOS) ANALYSIS 

Applicants shall use the LA County Traffic Impact Analysis Report Guidelines for general TCA 
format and requirements, with the exception of the requirements listed below. Two-lane 
residential roadways shall be assessed in general conformance with Section 2.3 of the LA 
City Transportation Impact Study Guidelines. 

A summary of TCA requirements is provided below: 

 A Traffic Circulation Analysis is required when the project is expected to generate 500 or 
more trips per day. The applicant may be required to submit a Trip Generation Memo for 
to facilitate exemption review. 

 Use the following Analysis Scenarios: 
 Existing (E) 
 Forecast Opening Year (E + Ambient Growth, A) 
 Forecast Opening Year with Project (E + A + P) 

 The City may require Cumulative Project Analysis on a case-by-case basis. Specific 
directions will be given by the City during Scope of Work review. 

 Traffic growth forecasts shall use a 0.525% annual growth rate (see Growth Forecast 
Calculation). 

 For intersections under City of Torrance jurisdiction, a developer may be required to 
incorporate offsite work into the project to offset the project’s negative effect in the City’s 
traffic circulation when the following conditions are met:  



Signalized Intersections (ICU Methodology) 

Pre-project LOS Project V/C Increase 

C 0.04 or more 

D 0.02 or more 

E/F 0.01 or more 

  

Unsignalized Intersections 

Existing + Ambient Growth + Project 
HCM Methodology LOS 

Signal Warrant Analysis 
Result 

Degrades to E or F Traffic signal is warranted 

  
  

Two-Lane Residential Streets 

Projected ADT with Project Project-Related Increase in ADT 

0 to 999 120 or more 

1,000 to 1,999 12% or more or final ADT 

2,000 to 2,999 10% or more or final ADT 

3,000 or more 8% or more or final ADT 

  

 Improvements may also be required to address negative effects on intersections owned 
and operated by other agencies. 
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TMC Peak Hour - 
Western/190th

Drwy 1 Totrwy 2 Tot Total 0 rwy 1 Totrwy 2 Tot Total
0:00 0 0 0 12:00 207 156 363
0:15 0 0 0 12:15 200 186 386 12:00 AM
0:30 0 0 0 12:30 176 204 380
0:45 7 6 13 12:45 167 216 383
1:00 4 6 10 13:00 182 226 408
1:15 2 2 4 13:15 181 219 400
1:30 2 2 4 13:30 185 235 420
1:45 2 2 4 13:45 189 232 421 1:00 PM TMC & CFA
2:00 0 2 2 14:00 159 228 387
2:15 1 0 1 14:15 159 228 387
2:30 1 1 2 14:30 163 199 362
2:45 1 1 2 14:45 150 194 344
3:00 1 1 2 15:00 154 186 340
3:15 0 1 1 15:15 152 172 324
3:30 1 0 1 15:30 154 172 326
3:45 1 0 1 15:45 149 169 318
4:00 1 0 1 16:00 145 166 311
4:15 1 1 2 16:15 147 166 313 12:00 AM
4:30 1 1 2 16:30 144 152 296
4:45 1 1 2 16:45 150 153 303
5:00 2 1 3 17:00 166 140 306
5:15 5 1 6 17:15 168 137 305
5:30 6 2 8 17:30 169 140 309 4:45 PM TMC
5:45 9 2 11 17:45 167 138 305
6:00 12 5 17 18:00 154 167 321
6:15 11 4 15 18:15 154 179 333 5:30 PM CFA
6:30 25 8 33 18:30 154 170 324
6:45 35 23 58 18:45 163 159 322
7:00 47 32 79 19:00 157 136 293
7:15 64 50 114 19:15 150 127 277
7:30 74 68 142 19:30 140 144 284
7:45 79 73 152 19:45 128 147 275
8:00 90 81 171 20:00 121 149 270
8:15 91 80 171 20:15 115 164 279
8:30 101 81 182 7:45 AM TMC 20:30 126 163 289
8:45 112 83 195 8:00 AM CFA 20:45 123 161 284
9:00 105 80 185 21:00 128 167 295
9:15 109 88 197 21:15 121 155 276
9:30 100 81 181 21:30 113 145 258
9:45 90 79 169 21:45 117 149 266
10:00 98 84 182 22:00 102 130 232
10:15 111 83 194 22:15 87 115 202
10:30 121 91 212 22:30 63 98 161
10:45 142 108 250 22:45 34 68 102
11:00 163 115 278 23:00 24 49 73
11:15 173 117 290 23:15 18 28 46
11:30 191 132 323 23:30 10 14 24
11:45 204 139 343 23:45 11 6 17

TMC - Peak Hour for Turning Movement Count at Western/190th
CFA - Peak Hour for Chick-fil-A

In Out Total In Out Total In Out Total

98 97 195 213 208 421 168 165 333

PM Peak HourMD Peak HourAM Peak Hour

Chick-fil-A Driveway Count Analysis

AM - Noon Totals Noon - Midnight Totals

11:30 am to 
2:00 pm

4:00 pm to 
6:30 pm

 Chick-fil-A Weekday Trip Generation (Gross)



Daily Trips

In Out Total In Out Total (MD is 11.8% of Daily)1

Trip Generation - Shake Shack
Without Drive-Through

38 38 76 33 33 66

Percent Increase With Drive-Through 
(from Table 4a)

Trip Generation - Proposed Shake Shack 
With Drive-Through

61 61 122 38 38 76 1,034

Trip Generation - Shake Shack
Without Drive-Through

53 53 106 48 48 96

Percent Increase With Drive-Through 
(from Table 4a)

Trip Generation - Proposed Shake Shack 
With Drive-Through

85 85 170 55 55 111

1 Per ITE Code 934, Fast-Food with Drive-Through Restaurant, Appendix A.
2 Saturday evaluation for peak hour queuing analysis

Shake Shack with Drive-Through Trip Generation

60.12% 15.21%

60.12% 15.21%

Shake Shack Survey
Midday Peak Hour Trips PM Peak Hour Trips

Weekday

Saturday (for Queuing Analysis)

N/A2
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 Gross Project Trip Generation 

 Net Project Trip Generation 
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190th St/Western Ave Commercial Center Traffic Impact Analysis  
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AGA Engineers, Inc. 
211 Imperial Highway, Suite 208, Fullerton, CA  92835 

(714) 992-4592 Email: aga@agaengineersinc.com 

 
MEMORANDUM           November 23, 2021 
 
To: Kattie Rounds, Kaidence 
 
From: Greg Wong, Vice President, AGA Engineers, Inc. (AGA) 
 
Subject:  Shake Shack With Drive-Through Trip Generation Analysis 
 
Trip generation analysis was conducted for the proposed Shake Shack with drive-through at the 
proposed Western/190th project. Since there are no existing Shake Shack restaurants with drive-
through facilities, surveys were conducted at a Shake Shack without a drive-through; data from the 
original 190th/Western traffic study was used and data was obtained from Chick-fil-A corporation to 
develop a trip generation demand for the proposed Shake Shack with drive-through facility.  

Shake Shack Survey and Trip Generation 

In order to determine the trip generation of a Shake Shack with drive-through restaurant, a survey was 
initially conducted at a nearby Shake Shack restaurant (without drive-through) to determine a base trip 
generation. We then evaluated data from two Chick-fil-A restaurants in Torrance, one with a drive-
through and one without a drive-through facility. Both Chick-fil-A restaurants are located on 
Hawthorne Boulevard and are approximately 2.5 miles away from each other. Sales data from both 
sites were evaluated to determine the increase is sales due to the drive-through. The increase in sales 
between the Chick-fil-A restaurants with drive-through and without drive-through will help determine 
the expected increase in trip generation for Shake Shack with drive-through facility using the Shake 
Shack without drive-through facility as a basis. 

Shake Shack Surveys – Shake Shack Without Drive-Through Trip Generation 

Surveys were conducted at the Shake Shack restaurant located on 2171 Rosecrans Avenue in the City 
of El Segundo. The surveys counted the number of people and groups entering and exiting the 
restaurant at the restaurant entry doors which included both types of patrons—walk-ins and those 
arriving by car. Another survey at the same time also counted the number of people and groups arriving 
to the restaurant by car. This survey counted the number of people and groups leaving from a parked 
car and entering the Shake Shack restaurant. It was assumed that the number of people and groups 
leaving their cars equal to the number of people and groups coming back to their cars within the peak 
hour (peak hour trips in = peak hour trips out). ITE trip generation rates for fast-food restaurants have 
more inbound trips than outbound trips. Therefore, having the outbound equal the inbound trips 
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represents a higher than normal project trip generation. The difference between the restaurant door 
counts (total) and the parking counts equals the number of walk-ins. For trip generation purposes, each 
group from a car was evaluated as one trip. Since Shake Shack opens for business at 11:00 am, no 
morning surveys were conducted. In addition to the weekday peak hours that were evaluated in the 
traffic study, the surveys also included a Saturday evaluation as well. The surveys were conducted for 
the following days and time periods. All data from the surveys is attached and summarized in Tables 
1a and 1b. 

- Wednesday, June 30, 2021 11:00 am to 2:00 pm and 4:00 pm to 7:00 pm 

- Saturday, July 10, 2021 11:00 am to 2:00 pm and 4:00 pm to 7:00 pm 

Based on the surveys, the peak demand (number of groups/trips) occurs during the weekday midday 
period. During this time period, the door counts show that there were a total of 142 trips (in and out). 
This included 76 total trips via car and 66 total trips via walk-ins. There were significantly more number 
of walk-ins during the weekday periods than during the Saturday periods. This is due to the restaurant 
being located in a heavily dense office area.  The higher Saturday trips via car can be attributed to the 
nearby movie theatre (open during this time) along with weekend retail shopping that is common in 
this area. The following tables show the summary of each of the surveys.  

 

 

 

 

 

 

 

 

 

 

Table 1b. Shake Shack Survey – Saturday  
Midday Peak Hour PM Peak Hour
In Out Total In Out Total

Total Trips (Door Count) 55 57 112 50 51 101

Trips via Car (Parking Lot) 53 53 106 48 48 96

Trips via Walk-Ins (Difference) 2 4 6 2 3 5

Shake Shack Survey Site Size

3.64 kSF

Table 1a. Shake Shack Survey – Weekday  
Midday Peak Hour PM Peak Hour
In Out Total In Out Total

Total Trips (Door Count) 66 76 142 51 50 101

Trips via Car (Parking Lot) 38 38 76 33 33 66

Trips via Walk-Ins (Difference) 28 38 66 18 17 35

Shake Shack Survey Site Size

3.64 kSF
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To assess what the trip generation for the Western/190th site would be, a baseline trip generation will 
need to be established. The proposed Shake Shack restaurant (3,495 SF) for this project is similar in 
size to the one surveyed (3,640 SF), therefore, no factoring of the trip generation was done in the 
analysis. The survey totals included both walk-ins and trips via cars. Since project trip generation only 
pertains to the number of vehicular trips, the trip generation for the Shake Shack without drive-through 
is 76 weekday midday peak hour trips, 66 weekday PM peak hour trips, 106 Saturday midday peak hour 
trips and 96 Saturday PM peak hour trips. In general, the trip generation is relatively low for all time 
periods. Table 2a shows the trip generation or baseline trip generation for the existing Shake Shack 
without drive-through. It should be noted that the proposed Shake Shack with drive-through site is also 
expected to have a large number of walk-in demand from the renovation of the previous Toyota site 
and therefore the percentage of walk-ins and trips via cars will be similar to the one surveyed.  

 

 

 

 

 

 

 

City staff also requested that a comparison of the ITE, Fast Casual Restaurant, Code 930, be evaluated 
with the results of the survey. The Shake Shack restaurant could be considered this type of land use as 
the menu does not coincide with either a fast-food restaurant or a sit-down restaurant. ITE Trip 
Generation Manual does not have any data for the midday period and there was only one case study 
conducted for each weekday AM peak hour and Saturday peak hour time periods. Therefore, only the 
PM peak hour was evaluated. The evaluation using ITE Code 930, showed 51 total PM peak hour  trips 
(see Table 2b). Since the ITE Code 930 project trips are less than the surveyed data (66 PM peak hour 
trips), the surveyed data was utilized for this study. Daily trips were also not evaluated as there were 
only one case study data for each weekday and Saturday.  

 

 

Table 2a. Shake Shack Without Drive-Through Trip Generation 

Midday Peak Hour PM Peak Hour

In Out Total In Out Total

Trip Generation
(Trips via Cars)

38 38 76 33 33 66

Trip Generation
(Trips via Cars)

53 53 106 48 48 96

Weekday

Saturday

Shake Shack Survey
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Shake Shack With Drive-Through Trip Generation 

As stated earlier, transaction data from two Chick-fil-A restaurants was obtained from Chick-fil-A 
corporate offices. It should be noted that exact transaction/sales information was not available, but 
the number of peak hour transactions (80th percentile) were provided. Chick-fil-A could not provide 
any other transaction data, but the data is consistent between the two restaurants and therefore is 
appropriate to use for comparison. The data from the two restaurants were evaluated to see what the 
difference in transactions are between a non-drive-through restaurant and a restaurant with drive-
through. Both Chick-fil-A restaurants are approximately 4,300 SF and therefore there was no factoring 
based on the size of each restaurant included in the evaluation. Chick-fil-A provided data from October 
2020 (month the traffic study queue analysis was conducted), May 2021 and June 2021, as well as pre-
COVID data. The Chick-fil-A restaurant with drive-through only had drive-through transactions while 
the Chick-fil-A restaurant without drive-through had only walk-in transactions. The data (see Table 3) 
showed a consistently higher number of transactions for the Chick-fil-A without drive-through 
restaurant than the Chick-fil-A with drive-through restaurant. The higher transactions could be 
attributed to the location of the site without a drive-through. This location is across the street from the 
Del Amo Fashion Center and there could be trips associated with the mall. Pre-COVID data was also 
provided. The pre-COVID data was an average number of peak hour (80 percentile) transactions for a 
few months prior to March 2020. The number of transactions during COVID conditions were actually 
higher than pre-COVID. Dates were not provided for the pre-COVID data. 

 

Table 2b. ITE Code 930, Fast Casual Restaurant Trip Generation 

AM Peak Hour PM Peak Hour

In Out Total In Out Total

Trip Rates -- -- -- 7.772 6.359 14.130

Trips -- -- -- 28 23 51

Total Trips -- -- -- 28 23 51

ITE 930, Fast Casual 
Restaurant

Project 
Size

3.64 kSF

Source: Institute of Transportation Engineers (ITE), Trip Generation Manual, 10th Edition. 
kSF – 1,000 square feet 
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Since there was a surprisingly higher number of transactions at the Chick-fil-A restaurant without drive-
through, we analyzed another method to determine the Shake Shack drive-through trip generation. 
We utilized the difference between the ITE Trip Generation Manual (ITE) rate of a fast-food restaurant 
without drive-through and the rate of a fast-food restaurant with drive-through. Since the ITE rates do 
not provide a midday trip generation rate, the ITE AM trip generation rates were utilized. This is a 
conservative approach since the AM peak hour generally has greater demand for fast-food restaurants 
with drive-throughs. Per ITE, the AM and PM peak hour rates (total trips/kSF) for a fast-food restaurant 
without drive-through are 25.10 and 28.34, respectively. The ITE AM and PM peak hour rates for a fast-
food restaurant with drive-through are 40.19 and 32.65, respectively. Based on these ITE rates, the 
rates for a fast food restaurant with drive-through are 60.1% higher during the AM peak hour and 
15.2% higher for the PM peak hour than the fast food restaurant without drive-through. The AM 
percent difference is significantly higher between the two facility types.  This could be attributed to the 
small sample size for the fast food restaurant without drive-through. ITE Trip Generation Manual shows 
that there were only five locations evaluated for this land use.  Although the AM peak hour differences 
seem to be overstated, the percent difference was utilized since the ITE rates show an actual increase 
as expected with drive-through and the Chick-fil-A data did not. The increase percentages were applied 

 * Pre-COVID Transaction Data is the average of the three months prior to March 2020.  
 Transactions – 80th Percentile of the Peak Hour 
Square footage for both locations are similar, approximately 4,300 SF each. 

Table 3. Chick-fil-A Transaction Information 

Carry-Out Drive-Through Dine-In

October 2020 -- 124 n/a

May 2021 -- 112 n/a

June 2021 -- 108 n/a

October 2020 194 n/a n/a

May 2021 198 n/a n/a

June 2021 201 n/a n/a
21821 Hawthorne Blvd
Without Drive-Through

Pre-Covid*
165 

(Total of Dine-In and Carry-Out)

Chick-fil-A Site Month Year
Trasaction Type

18200 Hawthorne Blvd
With Drive-Through

Pre-Covid*
101 

(Total of Dine-In, Drive-Through and Carry-Out)
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to the Shake Shack without drive-through trip generation (Table 2) to obtain a trip generation for the 
proposed Shake Shack with drive-through facility. Only the weekday peak hours were evaluated since 
the peak traffic demand near the project site occurs during the weekdays which is consistent with the 
original traffic study.   

Based on the analysis, the proposed Shake Shack with drive-through restaurant is expected to generate 
a total of 122 weekday midday peak hour trips and 76 weekday PM peak hour trips. The same 
percentage increases were used for the Saturday analysis. Based on the Saturday analysis, it is expected 
that the Shake Shack with drive-through restaurant will generate 170 midday peak hour trips and 111 
PM peak hour trips. For the daily trip evaluation, ITE Trip Generation Manual Code 930, Casual Fast 
Food restaurant, only has one case study for the daily trips. Therefore, ITE Code 934, Fast-Food 
Restaurant with Drive-Through was used to evaluate the daily trips. Utilizing the weekday midday peak 
hour (highest demand), the ITE Trip Generation Appendix A (see attached) shows the midday peak hour 
rate is 11.8% of the weekday daily rate. Using this percentage along with the calculated 170 midday 
peak hour trips, it is expected that the Shake Shack with drive-through will generate 1,034 weekday 
daily trips.  The Saturday daily trips were not evaluated since that evaluation was considered for the 
maximum queuing analysis. Tables 4a and 4b show the comparison of the ITE rates and the trip 
generation calculation of the proposed Shake Shack with drive-through.  

 

 

 

 

 

 

 

 

 

 

ITE Peak Hour Trip Rates above are per 1,000 square feet. 

Table 4a. ITE Fast Food Restaurant Without Drive-Through and  
With Drive-Through Comparison 

AM Peak Hour PM Peak Hour

Fast Food Restaurant Without Drive-
Through (933)

25.10 28.34

Fast Food Restaurant With Drive-
Through (934)

40.19 32.65

Percent Increase "With Drive-
Through"

60.12% 15.21%

Trip Generation Peak Hour Total
ITE Land Use (ITE Code #)
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Attachments – Shake Shack Surveys 2021, ITE Trip Generation Manual Appendix A, Chick-fil-A Driveway 
Counts, Proposed Shake Shack Site Plan 

1 Per ITE Trip Generation Appendix A - Code 934, Fast-Food with Drive-Through Restaurant is 11.8% of Daily Traffic 
(see attached) 
2Saturday analysis required for only peak hour trip generation. 

Table 4b. Proposed Shake Shack With Drive-Through Trip Generation 

Daily Trips

In Out Total In Out Total (MD is 11.8% of Daily)1

Trip Generation - Shake Shack
Without Drive-Through

38 38 76 33 33 66

Percent Increase With Drive-Through 
(from Table 4a)

Trip Generation - Proposed Shake 
Shack With Drive-Through

61 61 122 38 38 76 1,034

Trip Generation - Shake Shack
Without Drive-Through

53 53 106 48 48 96

Percent Increase With Drive-Through 
(from Table 4a)

Trip Generation - Proposed Shake 
Shack With Drive-Through

85 85 170 55 55 111

60.12% 15.21%

60.12% 15.21%

Shake Shack Survey
Midday Peak Hour Trips PM Peak Hour Trips

Weekday

Saturday (for Queuing Analysis)

N/A2
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2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

 6/30/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME

1 Person 
Enter

Group of 
2 Enter

Group of 
3 Enter

4 + Enter
1 Person 

Exit
Group of 

2 Exit
Group of 

3 Exit
Group of 
4 + Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

11:00 AM 3 1 0 0 2 1 0 0 1(2), 3(1) 4 3 4

11:15 AM 1 4 1 0 1 0 0 0 1(3), 2(2), 1(2) 6 1 4

11:30 AM 12 4 1 0 16 3 1 0 3(2), 10(1), 1(3) 17 20 14

11:45 AM 11 2 1 0 3 2 1 0 1(3), 4(1), 2(2) 14 6 41 30 7 29

12:00 PM 8 2 1 1 (4) 5 2 0 0 3(1), 1(4), 1(3) 12 7 49 34 5 30

12:15 PM 8 1 4 0 5 2 2 0 6(1), 1(2), 1(3) 13 9 56 42 8 34

12:30 PM 13 1 0 0 12 2 1 1(4) 6(1),1(2) 14 16 53 38 7 27

12:45 PM 8 4 2 0 5 5 3 0 4(1), 2(2), 2(3) 14 13 53 45 8 28

1:00 PM 13 3 0 1(4) 7 4 3 0 5(1), 1(4), 3(2) 17 14 58 52 9 32

1:15 PM 13 4 0 1(4), 1(5) 20 1 1 0 6(1), 3(2), 1(3), 1(4) 19 22 64 65 11 35

1:30 PM 12 2 0 2(4) 20 4 2 1(4) 5(1), 2(2), 1(3), 2(4) 16 27 66 76 10 38

1:45 PM 2 2 0 1(9) 11 1 0 1(5) 2(4), 2(2), 3(1) 5 13 57 76 7 37

TOTAL 104 30 10 7 107 27 14 3

Enter Exit Total
714.253.7888 Pk Hr Total Entering and Exiting 66 76 142
cs@aimtd.com Pk Hr from Veh Parking 38 38 76
NOTES: 4 people were inside of the restaurant before 11 AM Difference Pk Hr (A-C, B-C) = Walk-Ins 28 38 66

Shake Shack Survey -  Weekday Afternoon

(C) # of Groups by 
Vehicles Parked

(A) Entering Shake Shack (B) Exiting Shake Shack

Pk Hr

assume 
enter = exit (50/50)

(C) Parked/Enterd

Door Counts

Prepared by AimTD LLC  

15 min Pk Hr

(A) and (B) # of Groups



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

 6/30/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME
1 Person 

Enter

Group 
of 2 

Enter

Group 
of 3 

Enter

Group 
of 4/ 5 
Enter

1 Person 
Exit

Group 
of 2 Exit

Group 
of 3 Exit

Group 
of 4/ 5 

Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

4:00 PM 10 1 2 0 9 1 0 0 1(3), 5(1), 1(2) 13 10 7

4:15 PM 2 2 0 1(4) 5 4 0 0 1(2), 1(1) 5 9 2

4:30 PM 4 2 1 0 5 2 1 0 1(3), 2(2), 3(1) 7 8 6

4:45 PM 3 2 2 0 6 0 1 0 1(3), 1(2) 7 7 32 34 2 17

5:00 PM 7 2 2 0 8 1 1 1(4) 4(1), 1(2), 1 (3) 11 11 30 35 6 16

5:15 PM 5 2 0 0 4 1 2 0 3(1),2(2) 7 7 32 33 5 19

5:30 PM 7 4 1 0 6 3 0 0 5(1), 3(2), 1(3) 12 9 37 34 9 22

5:45 PM 11 1 2 0 9 2 1 0 7 (1), 2(2) 14 12 44 39 9 29

6:00 PM 4 4 1 0 4 3 1 0 2(1), 2(2). 1(3) 9 8 42 36 5 28

6:15 PM 8 0 1 1(5) 7 3 1 0 6(1), 1(3) 10 11 45 40 7 30

6:30 PM 11 4 1 1(7) 12 3 1 0 3(3), 2(2), 1(4), 5(1) 17 16 50 47 11 32

6:45 PM 9 2 2 2 10 2 2 1(7) 4(1), 2(2), 2(3), 2(4) 15 15 51 50 10 33

TOTAL 81 26 15 6 85 25 11 1

Enter Exit Total
Pk Hr Total Entering and Exiting 51 50 101

sc@aimtd.com Pk Hr from Veh Parking 33 33 66
Difference Pk Hr (A-C, B-C) = Walk-Ins 18 17 35

Shake Shack Survey -  Weekday PM

(A) and (B) # of Groups
(C) # of Groups by 
Vehicles Parked

assume 
enter = exit (50/50)

(C) Parked/Enterd

Door Counts

Prepared by AimTD LLC  

(A) Entering Shake Shack (B) Exiting Shake Shack
Pk Hr15 min

Pk Hr



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

7/10/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME

1 Person 
Enter

Group of 
2 Enter

Group of 
3 Enter

4 + Enter
1 Person 

Exit
Group of 

2 Exit
Group of 

3 Exit
Group of 
4 + Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

11:00 AM 5 0 1 0 1 0 0 0 6(1), 1(3) 6 1 7

11:15 AM 5 0 0 1(5) 6 0 0 0 5(1), 1(5) 6 6 6

11:30 AM 6 8 0 1(4) 8 0 0 0 6(1), 1(4), 6(2) 15 8 13

11:45 AM 12 1 2 0 6 3 2 1(4) 11(1), 1(2), 2(3) 15 12 42 27 14 40

12:00 PM 4 6 4 0 8 4 3 0 4(1), 6(2), 4(3) 14 15 50 41 14 47

12:15 PM 7 3 2 1(5) 9 4 2 1(4) 7(1), 3(2), 2(3) 13 16 57 51 12 53

12:30 PM 8 1 2 2(4) 11 3 0 0 8(1), 1(2), 2(3), 2(4) 13 14 55 57 13 53

12:45 PM 4 1 2 0 6 3 1 0 4(1). 1(2). 2(3) 7 10 47 55 7 46

1:00 PM 8 3 2 0 6 3 3 1(4) 8(1), 3(2), 2(3) 13 13 46 53 13 45

1:15 PM 4 3 2 0 5 3 2 1(4) 4(1), 3(2), 9 11 42 48 7 40

1:30 PM 11 1 1 1(4) 4 5 2 0 10(1), 1(2), 1(3) 14 11 43 45 12 39

1:45 PM 5 3 0 1(4) 3 2 1 0 5(1), 3(2), 1(4) 9 6 45 41 9 41

TOTAL 79 30 18 7 73 30 16 3

Enter Exit Total
Pk Hr Total Entering and Exiting 55 57 112

714.253.7888 Pk Hr from Veh Parking 53 53 106
cs@aimtd.com Difference Pk Hr (A-C, B-C) = Walk-Ins 2 4 6

assume 
enter = exit (50/50)

Prepared by AimTD LLC  

Shake Shack Survey - Saturday Afternoon

(A) and (B) # of Groups
(C) # of Groups by 
Vehicles Parked

(A) Entering Shake Shack (B) Exiting Shake Shack
15 min Pk Hr (C) Parked/Enterd

Pk Hr

Door Counts



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

7/10/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME

1 Person 
Enter

Group of 
2 Enter

Group of 
3 Enter

4 + Enter
1 Person 

Exit
Group of 

2 Exit
Group of 

3 Exit
Group of 
4 + Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

4:00 PM 2 2 2 0 1 1 1 1(4) 2(1), 2(2), 2(3) 6 4 6

4:15 PM 3 2 1 1(4) 1 1 0 0 3(1), 2(2), 1(3) 7 2 6

4:30 PM 5 2 1 1 (4) 7 2 3 0 5(1). 2(1), 1(3), 1(4) 9 12 9

4:45 PM 11 0 0 0 8 3 1 0 7(1) 11 12 33 30 7 28

5:00 PM 9 4 1 4(4) 12 3 1 0 9(1), 4(2), 1(3), 3(4) 18 16 45 42 17 39

5:15 PM 9 4 0 1(5) 2 2 1 1(4) 8(1), 4(2), 1(5) 14 6 52 46 13 46

5:30 PM 8 0 1 1(4) 7 3 2 1(4) 8(1), 1(3), 1(4) 10 13 53 47 10 47

5:45 PM 4 2 0 2(4) 10 2 1 3(4) 4(1), 2(2), 2(4) 8 16 50 51 8 48

6:00 PM 8 2 2 1(4) 5 2 1 1(5) 7(1), 2(2), 2(3), 1(4) 13 9 45 44 12 43

6:15 PM 3 1 1 2(4) 8 3 1 4(4) 2(1), 1(2), 1(3), 2(4) 7 16 38 54 6 36

6:30 PM 5 2 3 0 7 4 0 3 (4) 4(1), 2(2), 3(3) 10 14 38 55 9 35

6:45 PM 5 5 1 1(4) 6 4 4 0 5(1), 5(2), 1(3), 1(4) 12 14 42 53 12 39

TOTAL 72 26 13 7 74 30 16 3

Enter Exit Total
Pk Hr Total Entering and Exiting 50 51 101

714.253.7888 Pk Hr from Veh Parking 48 48 96
cs@aimtd.com Difference Pk Hr (A-C, B-C) = Walk-Ins 2 3 5

assume 
enter = exit (50/50)

Prepared by AimTD LLC  

Shake Shack Survey - Saturday PM

(A) and (B) # of Groups
(C) # of Groups by 
Vehicles Parked

(A) Entering Shake Shack (B) Exiting Shake Shack
15 min Pk Hr (C) Parked/Enterd

Pk Hr

Door Counts
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Original Traffic Study 
Chick-fil-A Driveway Counts 

At
ta

ch
m

en
t 

 

ITE Trip Generation Manual, Appendix A 
Peak Hour, Percentage of  Daily Traffic 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Impact Analysis 
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Chick-fil-A Drive-Through Surveys 
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Chick-fil-A
18200 Hawthorne Blvd Driveway Enter/Exit Volume Study Prepared by:

AimTD LLC
Thursday, 10/01/20 cs@aimtd.com

En
te

r

Ex
it

En
te

r

Ex
it

E
nt

er

E
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t

E
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er

E
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t

E
nt

er

E
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T
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11:00 AM 19 30 49 19 7 26 19 30 49 19 7 26 38 37 75

11:15 AM 24 29 53 20 7 27 43 59 102 39 14 53 82 73 155

11:30 AM 21 22 43 13 13 26 64 81 145 52 27 79 116 108 224

11:45 AM 21 30 51 24 12 36 85 111 196 76 39 115 161 150 311

12:00 PM 20 38 58 24 8 32 86 119 205 81 40 121 167 159 326

12:15 PM 23 30 53 10 2 12 85 120 205 71 35 106 156 155 311

12:30 PM 18 40 58 17 3 20 82 138 220 75 25 100 157 163 320

12:45 PM 15 26 41 17 5 22 76 134 210 68 18 86 144 152 296

1:00 PM 21 24 45 19 8 27 77 120 197 63 18 81 140 138 278

1:15 PM 13 24 37 14 13 27 67 114 181 67 29 96 134 143 277

1:30 PM 17 18 35 18 9 27 66 92 158 68 35 103 134 127 261

1:45 PM 9 30 39 17 5 22 60 96 156 68 35 103 128 131 259

4:00 PM 12 21 33 11 7 18 51 93 144 60 34 94 111 127 238

4:15 PM 6 11 17 15 8 23 44 80 124 61 29 90 105 109 214

4:30 PM 14 17 31 7 5 12 41 79 120 50 25 75 91 104 195

4:45 PM 20 16 36 14 6 20 52 65 117 47 26 73 99 91 190

5:00 PM 11 26 37 12 3 15 51 70 121 48 22 70 99 92 191

5:15 PM 16 22 38 12 4 16 61 81 142 45 18 63 106 99 205

5:30 PM 9 25 34 19 5 24 56 89 145 57 18 75 113 107 220

5:45 PM 18 27 45 13 1 14 54 100 154 56 13 69 110 113 223

6:00 PM 15 28 43 9 1 10 58 102 160 53 11 64 111 113 224

6:15 PM 15 23 38 12 0 12 57 103 160 53 7 60 110 110 220

6:30 PM 13 32 45 17 0 17 61 110 171 51 2 53 112 112 224

6:45 PM 8 25 33 17 1 18 51 108 159 55 2 57 106 110 216

Driveway 1 + 2

Weekday Peak Hour Analysis

Driveway 1 
(Hawthorne) Enter + 

Exit 
Driveway 

1

Driveway 2 Enter + 
Exit 

Driveway 
2

Combined 
(Driveway 2)

Torrance, CA 90504

Time

Driveway 1 (Hawthorne)
Combined 

(Driveway 1)

Driveway 2

mailto:cs@aimtd.com


Chick-fil-A
18200 Hawthorne Blvd Driveway Enter/Exit Volume Study Prepared by:

AimTD LLC
Saturday, 10/17/20 cs@aimtd.com

En
te

r

Ex
it

En
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r

Ex
it

E
nt
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t
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t

E
nt
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E
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t

T
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11:00 AM 15 23 38 12 16 28 15 23 38 12 16 28 27 39 66

11:15 AM 16 19 35 19 18 37 31 42 73 31 34 65 62 76 138

11:30 AM 18 17 35 21 11 32 49 59 108 52 45 97 101 104 205

11:45 AM 10 22 32 14 21 35 59 81 140 66 66 132 125 147 272

12:00 PM 21 18 39 28 11 39 65 76 141 82 61 143 147 137 284

12:15 PM 25 37 62 16 7 23 74 94 168 79 50 129 153 144 297

12:30 PM 20 30 50 23 4 27 76 107 183 81 43 124 157 150 307

12:45 PM 19 33 52 21 4 25 85 118 203 88 26 114 173 144 317

1:00 PM 22 29 51 14 7 21 86 129 215 74 22 96 160 151 311

1:15 PM 16 25 41 16 10 26 77 117 194 74 25 99 151 142 293

1:30 PM 21 37 58 30 10 40 78 124 202 81 31 112 159 155 314

1:45 PM 19 28 47 21 5 26 78 119 197 81 32 113 159 151 310

4:30 PM 18 16 34 13 6 19 74 106 180 80 31 111 154 137 291

4:45 PM 14 27 41 22 10 32 72 108 180 86 31 117 158 139 297

5:00 PM 14 26 40 8 8 16 65 97 162 64 29 93 129 126 255

5:15 PM 15 17 32 19 9 28 61 86 147 62 33 95 123 119 242

5:30 PM 12 20 32 16 9 25 55 90 145 65 36 101 120 126 246

5:45 PM 21 22 43 18 10 28 62 85 147 61 36 97 123 121 244

6:00 PM 13 21 34 14 5 19 61 80 141 67 33 100 128 113 241

6:15 PM 15 30 45 28 7 35 61 93 154 76 31 107 137 124 261

6:30 PM 12 28 40 18 12 30 61 101 162 78 34 112 139 135 274

6:45 PM 19 25 44 27 10 37 59 104 163 87 34 121 146 138 284

7:00 PM 13 30 43 17 10 27 59 113 172 90 39 129 149 152 301

7:15 PM 25 30 55 18 8 26 69 113 182 80 40 120 149 153 302

Saturday Peak Hour Analysis

Driveway 1 + 2

Torrance, CA 90504

Time

Driveway 1 (Hawthorne)
Combined 

(Driveway 1)

Driveway 2 Driveway 1 
(Hawthorne) Enter + 

Exit 
Drivewa

y 1

Driveway 2 Enter + 
Exit 

Drivewa
y 2

Combined 
(Driveway 2)

mailto:cs@aimtd.com
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Proposed Shake Shack With Drive-Through 
Site Plan 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

 

 Chick-fil-A Trip Generation Analysis (Using 
2019 Driveway Count Data)  

 
 

 



AM Period IN IN
0:00 1 4 5 30 52
0:15 1 1 2 27 40
0:30 0 0 0 19 31
0:45 0 0 0 7 27 103 44 167
1:00 1 1 2 43 67
1:15 0 0 0 27 39
1:30 0 0 0 24 35
1:45 0 0 0 2 32 126 48 189
2:00 0 0 0 21 37
2:15 1 0 1 27 39
2:30 0 0 0 25 39
2:45 0 0 0 1 24 97 35 150
3:00 0 0 0 20 41
3:15 0 0 0 24 37
3:30 1 0 1 30 41
3:45 0 0 0 1 22 96 30 149
4:00 0 0 0 22 37
4:15 0 0 0 23 39
4:30 1 0 1 22 38
4:45 0 0 0 1 28 95 36 150
5:00 1 0 1 29 53
5:15 3 0 3 27 41
5:30 2 0 2 24 39
5:45 2 1 3 9 24 104 34 167
6:00 2 2 4 24 40
6:15 2 0 2 25 41
6:30 11 5 16 21 39
6:45 11 2 13 35 27 97 43 163
7:00 10 6 16 23 34
7:15 12 7 19 25 34
7:30 17 9 26 18 29
7:45 10 8 18 79 19 85 31 128
8:00 16 11 27 20 27
8:15 12 8 20 18 28
8:30 23 13 36 24 40
8:45 17 12 29 112 22 84 28 123
9:00 12 8 20 18 32
9:15 15 9 24 15 21
9:30 19 8 27 19 32
9:45 16 3 19 90 15 67 32 117

10:00 15 13 28 10 17
10:15 23 14 37 2 6
10:30 24 13 37 4 8
10:45 28 12 40 142 2 18 3 34
11:00 30 19 49 2 7
11:15 30 17 47 0 0
11:30 38 17 55 0 0
11:45 38 15 53 204 3 5 4 11

TOTALS 977

SPLIT % 63.1%

AM Peak Hour 11:15 13:00

AM Pk Volume 207 189

Pk Hr Factor 0.941 0.705

7 - 9 Volume 191 0 317

7 - 9 Peak Hour 8:00 16:45

7 - 9 Pk Volume 112 0 169

Pk Hr Factor 0.778 0.000 0.797

Day:  Wednesday

Date:  3/13/2019 Dwy 001/(18200 Hawthorne Blvd) & 182nd St
City:  Torrance
Project #:  CA19_5112_001

DAILY TOTALS IN                 OUT Total
1,422                809 2,231

OUT TOTAL PM Period OUT TOTAL
12:00 22
12:15 13
12:30 12

2 5 12:45 17 64
13:00 24
13:15 12
13:30 11

1 1 13:45 16 63
14:00 16
14:15 12
14:30 14

1 14:45 11 53
15:00 21
15:15 13
15:30 11

1 15:45 8 53
16:00 15
16:15 16
16:30 16

1 16:45 8 55
17:00 24
17:15 14
17:30 15

8 1 17:45 10 63
18:00 16
18:15 16
18:30 18

26 9 18:45 16 66
19:00 11
19:15 9
19:30 11

49 30 19:45 12 43
20:00 7
20:15 10
20:30 16

68 44 20:45 6 39
21:00 14
21:15 6
21:30 13

62 28 21:45 17 50
22:00 7
22:15 4
22:30 4

90 52 22:45 1 16
23:00 5
23:15 0
23:30 0

136 68 23:45 1 6
445 238 683 TOTALS 571 1548

65.2% 34.8% 30.6% SPLIT % 36.9% 69.4%

DAILY TOTALS

DAILY TOTALS IN                 OUT Total

1,422                809 2,231

11:00 11:15 PM Peak Hour 13:00 12:15

136 71 PM Pk Volume 126 66

0.895 0.807 Pk Hr Factor 0.733 0.688

117 74 0 0 4 - 6 Volume 199 118 0

8:00 8:00 4 - 6 Peak Hour 16:45 16:15

68 44 0 0 4 - 6 Pk Volume 108 64 0

0.739 0.846 0.000 0.000 Pk Hr Factor 0.931 0.667 0.000



AM Period IN IN
0:00 0 0 0 22 24 46
0:15 2 4 6 24 32 56
0:30 0 0 0 30 28 58
0:45 0 0 0 6 14 90 42 56 216
1:00 0 0 0 17 39 56
1:15 1 1 2 21 28 49
1:30 0 0 0 30 44 74
1:45 0 0 0 2 19 87 34 53 232
2:00 0 0 0 21 31 52
2:15 0 0 0 17 32 49
2:30 0 1 1 14 31 45
2:45 0 0 0 1 17 69 31 48 194
3:00 0 0 18 26 44
3:15 0 0 16 19 35
3:30 0 0 18 27 45
3:45 0 0 14 66 31 45 169
4:00 0 0 0 10 31 41
4:15 0 1 1 10 25 35
4:30 0 0 0 18 13 31
4:45 0 0 0 1 18 56 28 46 153
5:00 0 0 0 8 20 28
5:15 0 1 1 14 18 32
5:30 0 1 1 17 17 34
5:45 0 0 0 2 14 53 30 44 138
6:00 2 1 3 19 38 57
6:15 0 0 0 21 23 44
6:30 5 0 5 8 17 25
6:45 5 10 15 23 11 59 22 33 159
7:00 4 8 12 9 25 34
7:15 7 11 18 16 19 35
7:30 9 14 23 14 28 42
7:45 10 10 20 73 18 57 18 36 147
8:00 7 13 20 17 19 36
8:15 9 8 17 16 34 50
8:30 5 19 24 12 29 41
8:45 9 13 22 83 12 57 22 34 161
9:00 6 11 17 15 27 42
9:15 7 18 25 14 24 38
9:30 7 10 17 11 20 31
9:45 10 10 20 79 14 54 24 38 149

10:00 5 17 22 3 20 23
10:15 7 17 24 6 17 23
10:30 11 14 25 4 10 14
10:45 16 21 37 108 1 14 7 8 68
11:00 6 23 29 0 4 4
11:15 11 15 26 1 1 2
11:30 12 28 40 0 0 0
11:45 12 32 44 139 0 1 0 0 6

TOTALS 663

SPLIT % 37.0%

AM Peak Hour 11:45 12:45
AM Pk Volume 204 235

Pk Hr Factor 0.879 0.794
7 - 9 Volume 156 0 291

7 - 9 Peak Hour 8:00 16:00
7 - 9 Pk Volume 83 0 153

Pk Hr Factor 0.865 0.000 0.832

Day:  Wednesday

Date:  3/13/2019 Hawthorne Blvd & Dwy 002/(18200 Hawthorne Blvd)
City:  Torrance
Project #:  CA19_5112_002

DAILY TOTALS IN                 OUT Total
848               1,461 2,309

OUT TOTAL PM Period OUT TOTAL
12:00
12:15
12:30

2 4 12:45 126
13:00
13:15
13:30

1 1 13:45 145
14:00
14:15
14:30

1 14:45 125
0 15:00
0 15:15
0 15:30
0 15:45 103

16:00
16:15
16:30

1 16:45 97
17:00
17:15
17:30

2 17:45 85
18:00
18:15
18:30

12 11 18:45 100
19:00
19:15
19:30

30 43 19:45 90
20:00
20:15
20:30

30 53 20:45 104
21:00
21:15
21:30

30 49 21:45 95
22:00
22:15
22:30

39 69 22:45 54
23:00
23:15
23:30

41 98 23:45 5
185 332 517 TOTALS 1129 1792

35.8% 64.2% 22.4% SPLIT % 63.0% 77.6%

DAILY TOTALS

DAILY TOTALS IN                 OUT Total
848               1,461 2,309

11:45 11:30 PM Peak Hour 13:15 12:45
88 116 PM Pk Volume 91 153

0.733 0.906 Pk Hr Factor 0.758 0.869
60 96 0 0 4 - 6 Volume 109 182 0
7:30 8:00 4 - 6 Peak Hour 16:30 16:00
35 53 0 0 4 - 6 Pk Volume 58 97 0

0.875 0.697 0.000 0.000 Pk Hr Factor 0.806 0.782 0.000



In Out Total In Out Total
136 71 207
133 67 200
114 62 176

2 5 7 103 64 167
2 2 4 116 66 182
1 1 2 116 65 181
1 1 2 121 64 185
1 1 2 1:00 PM 126 63 189
0 0 0 104 55 159
1 0 1 104 55 159
1 0 1 105 58 163
1 0 1 97 53 150
1 0 1 96 58 154
0 0 0 93 59 152
1 0 1 98 56 154
1 0 1 96 53 149
1 0 1 98 47 145
1 0 1 97 50 147
1 0 1 89 55 144
1 0 1 95 55 150
2 0 2 102 64 166
5 0 5 106 62 168
6 0 6 108 61 169
8 1 9 104 63 167
9 3 12 99 55 154
8 3 11 97 57 154

17 8 25 94 60 154
26 9 35 97 66 163
34 13 47 96 61 157
44 20 64 96 54 150
50 24 74 93 47 140
49 30 79 85 43 128
55 35 90 82 39 121
55 36 91 75 40 115
61 40 101 81 45 126
68 44 112 84 39 123
64 41 105 82 46 128
67 42 109 79 42 121
63 37 100 74 39 113
62 28 90 67 50 117
65 33 98 59 43 102
73 38 111 46 41 87
78 43 121 31 32 63
90 52 142 18 16 34

105 58 163 10 14 24
112 61 173 8 10 18
126 65 191 4 6 10
136 68 204 5 6 11

  
   

AM - Noon Totals Noon - Midnight Totals
Drwy 1



In Out Total In Out Total
57 99 156
70 116 186
88 116 204

2 4 6 90 126 216
2 4 6 85 141 226
1 1 2 82 137 219
1 1 2 82 153 235
1 1 2 1:00 PM 87 145 232
1 1 2 91 137 228
0 0 0 87 141 228
0 1 1 71 128 199
0 1 1 69 125 194
0 1 1 66 120 186
0 1 1 65 107 172
0 0 0 69 103 172
0 0 0 66 103 169
0 0 0 58 108 166
0 1 1 52 114 166
0 1 1 52 100 152
0 1 1 56 97 153
0 1 1 54 86 140
0 1 1 58 79 137
0 2 2 57 83 140
0 2 2 53 85 138
2 3 5 64 103 167
2 2 4 71 108 179
7 1 8 62 108 170

12 11 23 59 100 159
14 18 32 49 87 136
21 29 50 44 83 127
25 43 68 50 94 144
30 43 73 57 90 147
33 48 81 65 84 149
35 45 80 65 99 164
31 50 81 63 100 163
30 53 83 57 104 161
29 51 80 55 112 167
27 61 88 53 102 155
29 52 81 52 93 145
30 49 79 54 95 149
29 55 84 42 88 130
29 54 83 34 81 115
33 58 91 27 71 98
39 69 108 14 54 68
40 75 115 11 38 49
44 73 117 6 22 28
45 87 132 2 12 14
41 98 139 1 5 6

  
   

Drwy 2
AM - Noon Totals Noon - Midnight Totals



Drwy 1 Total Drwy 2 Total Total Drwy 1 Total Drwy 2 Total Total
0:00 12:00 207 156 363
0:15 12:15 200 186 386
0:30 12:30 176 204 380
0:45 7 6 13 12:45 167 216 383
1:00 4 6 10 13:00 182 226 408
1:15 2 2 4 13:15 181 219 400
1:30 2 2 4 13:30 185 235 420
1:45 2 2 4 13:45 189 232 421 1:00 PM
2:00 0 2 2 14:00 159 228 387 TMC & CFA
2:15 1 0 1 14:15 159 228 387
2:30 1 1 2 14:30 163 199 362
2:45 1 1 2 14:45 150 194 344
3:00 1 1 2 15:00 154 186 340
3:15 0 1 1 15:15 152 172 324
3:30 1 0 1 15:30 154 172 326
3:45 1 0 1 15:45 149 169 318
4:00 1 0 1 16:00 145 166 311
4:15 1 1 2 16:15 147 166 313
4:30 1 1 2 16:30 144 152 296
4:45 1 1 2 16:45 150 153 303
5:00 2 1 3 17:00 166 140 306
5:15 5 1 6 17:15 168 137 305
5:30 6 2 8 17:30 169 140 309 4:45 PM
5:45 9 2 11 17:45 167 138 305 TMC
6:00 12 5 17 18:00 154 167 321
6:15 11 4 15 18:15 154 179 333 5:30 PM
6:30 25 8 33 18:30 154 170 324 CFA
6:45 35 23 58 18:45 163 159 322
7:00 47 32 79 19:00 157 136 293
7:15 64 50 114 19:15 150 127 277
7:30 74 68 142 19:30 140 144 284
7:45 79 73 152 19:45 128 147 275
8:00 90 81 171 20:00 121 149 270
8:15 91 80 171 20:15 115 164 279
8:30 101 81 182 7:45 AM TMC 20:30 126 163 289
8:45 112 83 195 8:00 AM CFA 20:45 123 161 284
9:00 105 80 185 21:00 128 167 295
9:15 109 88 197 21:15 121 155 276
9:30 100 81 181 21:30 113 145 258
9:45 90 79 169 21:45 117 149 266

10:00 98 84 182 22:00 102 130 232
10:15 111 83 194 22:15 87 115 202
10:30 121 91 212 22:30 63 98 161
10:45 142 108 250 22:45 34 68 102
11:00 163 115 278 23:00 24 49 73
11:15 173 117 290 23:15 18 28 46
11:30 191 132 323 23:30 10 14 24
11:45 204 139 343 23:45 11 6 17

Daily

In Out Total In Out Total In Out Total
SS 0 0 0 61 61 122 38 38 76

Panera 81 78 159 114 109 223 68 62 130
CFA 98 97 195 213 208 421 168 165 333 4,540

Bldg 4A 32 26 58 44 35 79 35 22 57
Bldg 4B 32 26 58 44 35 79 35 22 57

243 227 470 476 448 924 344 309 653
-41 119 112 95 86 77.25 109

Noon - Midnight TotalsAM - Noon Totals

6:30 am 
to 9:00 

am

11:30 am to 
2:00 pm

4:00 pm to 
6:30 pm

NEW TRIP GENERATION (GROSS)
AM MD PM

Diff From Orig TG

TMC Peak 
Hour - 

Western/190
th



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 
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 Count Data

With Growth Calculations for both Year
2021 and Year 2023



190th Street and Western Avenue 
Redevelopment Project 

Traffic Impact Analysis 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 Count Data



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

A
P
P
EN
D
IX
	C
	

Existing	Traffic	Volume	Data	(2019)	

 Turning	Movement	Counts

 24‐Hour	Machine	Counts



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 
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Existing	Traffic	Volume	Data	(2019)	

 Turning	Movement	Counts



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	at	182nd	Street



Prepared by National Data & Surveying Services

ID: 19-05587-001 Day:

City: Torrance Date:

AM 190 919 78 0 AM

NOON 109 881 60 0 NOON

PM 142 922 54 1 PM

AM NOON PM PM NOON AM

1 2 1 0
0 62 71 119

2 688 282 1074

0 0 0 0 1 94 94 158

81 145 137 1 TEV 4145 3243 4590 0 0 0 0

354 398 931 2 PHF 0.97 0.90 0.96

65 80 79 0
0 1 2 0

AM NOON PM PM NOON AM

PM 1 124 1098 257 PM

NOON 0 97 914 112 NOON

AM 0 119 918 70 AM

Peak Hour Turning Movement Count

1096

Total Vehicles (PM) Bikes (PM)

Western Ave & 182nd St

Tuesday
10/01/2019

CONTROL

W
E

S
T

B
O

U
N
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & 182nd St

City: Torrance Project ID: 19-05587-001

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 22 164 13 0 5 112 28 0 12 47 3 0 21 169 12 0 608
6:45 AM 36 232 17 0 5 144 26 0 15 58 9 0 28 230 24 0 824
7:00 AM 29 170 15 0 5 154 32 0 19 45 10 0 36 229 13 0 757
7:15 AM 26 197 13 0 11 187 34 0 9 52 9 0 27 259 19 0 843
7:30 AM 26 224 23 0 22 219 42 0 14 104 12 0 35 262 25 0 1008
7:45 AM 26 254 18 0 40 220 47 0 19 89 9 0 39 227 47 0 1035
8:00 AM 26 213 21 0 17 244 50 0 18 98 19 0 50 265 41 0 1062
8:15 AM 29 222 11 0 17 207 42 0 25 80 16 0 40 275 16 0 980
8:30 AM 38 229 20 0 4 248 51 0 19 87 21 0 29 307 15 0 1068
8:45 AM 28 244 23 0 7 226 49 0 34 86 24 0 30 180 17 0 948

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 286 2149 174 0 133 1961 401 0 184 746 132 0 335 2403 229 0 9133

APPROACH %'s : 10.96% 82.37% 6.67% 0.00% 5.33% 78.60% 16.07% 0.00% 17.33% 70.24% 12.43% 0.00% 11.29% 80.99% 7.72% 0.00%

PEAK HR : 07:45 AM 40 35 44 08:30 AM TOTAL

PEAK HR VOL : 119 918 70 0 78 919 190 0 81 354 65 0 158 1074 119 0 4145
PEAK HR FACTOR : 0.783 0.904 0.833 0.000 0.488 0.926 0.931 0.000 0.810 0.903 0.774 0.000 0.790 0.875 0.633 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 21 199 21 0 13 150 34 0 40 62 20 0 24 70 18 0 672

11:45 AM 28 201 26 0 11 176 23 0 52 71 21 0 34 56 17 0 716
12:00 PM 31 254 18 0 10 165 36 0 44 85 24 0 19 78 15 0 779
12:15 PM 22 225 25 0 17 207 31 0 44 79 36 0 27 80 18 0 811
12:30 PM 19 220 20 0 7 163 31 0 36 74 22 0 30 70 27 0 719
12:45 PM 20 215 28 0 13 204 31 0 52 87 36 0 33 69 30 0 818
1:00 PM 23 239 23 0 12 235 21 0 20 80 14 0 10 55 8 0 740
1:15 PM 27 204 31 0 14 210 26 0 32 111 17 0 23 77 12 0 784
1:30 PM 27 256 30 0 21 232 31 0 41 120 13 0 28 81 21 0 901
1:45 PM 24 261 16 0 16 225 26 0 30 102 17 0 15 72 11 0 815

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 242 2274 238 0 134 1967 290 0 391 871 220 0 243 708 177 0 7755

APPROACH %'s : 8.79% 82.57% 8.64% 0.00% 5.60% 82.27% 12.13% 0.00% 26.38% 58.77% 14.84% 0.00% 21.54% 62.77% 15.69% 0.00%

PEAK HR : 12:45 PM 168 163 172 01:30 PM TOTAL

PEAK HR VOL : 97 914 112 0 60 881 109 0 145 398 80 0 94 282 71 0 3243
PEAK HR FACTOR : 0.898 0.893 0.903 0.000 0.714 0.937 0.879 0.000 0.697 0.829 0.556 0.000 0.712 0.870 0.592 0.000

1 2 0 0 1 2 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 15 243 38 0 24 262 35 0 32 209 22 0 34 94 20 0 1028
4:15 PM 28 248 72 0 18 200 21 0 33 244 21 0 15 100 18 0 1018
4:30 PM 24 270 56 0 13 191 20 0 41 236 24 0 28 99 19 0 1021
4:45 PM 35 293 53 0 12 218 39 0 40 228 21 0 23 151 10 0 1123
5:00 PM 31 248 53 1 14 225 30 0 31 226 20 0 22 159 17 0 1077
5:15 PM 29 280 72 0 11 228 40 0 27 255 17 0 23 190 20 0 1192
5:30 PM 29 277 79 0 17 251 33 1 39 222 21 0 26 188 15 0 1198
5:45 PM 26 258 55 0 10 210 18 0 30 224 15 0 21 180 20 0 1067
6:00 PM 27 256 42 0 18 224 27 0 35 210 24 0 30 148 17 0 1058
6:15 PM 31 242 31 0 9 223 31 0 28 185 28 0 23 135 17 0 983

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 275 2615 551 1 146 2232 294 1 336 2239 213 0 245 1444 173 0 10765

APPROACH %'s : 7.99% 75.97% 16.01% 0.03% 5.46% 83.50% 11.00% 0.04% 12.05% 80.31% 7.64% 0.00% 13.16% 77.55% 9.29% 0.00%

PEAK HR : 04:45 PM 292 289 298 05:30 PM TOTAL

PEAK HR VOL : 124 1098 257 1 54 922 142 1 137 931 79 0 94 688 62 0 4590
PEAK HR FACTOR : 0.886 0.937 0.813 0.250 0.794 0.918 0.888 0.250 0.856 0.913 0.940 0.000 0.904 0.905 0.775 0.000

0.970

Total

0.958

0.900

0.959

  WESTBOUND

0.906

0.847

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.961 0.926

0.924

04:45 PM - 05:45 PM

  SOUTHBOUND

PM

AM

07:45 AM - 08:45 AM

12:45 PM - 01:45 PM

  NORTHBOUND

0.929

  NORTHBOUND

NOON

0.897

  EASTBOUND

10/1/2019

182nd St

  NORTHBOUND

182nd St

0.949

  WESTBOUND

Western Ave Western Ave

  WESTBOUND

0.954 0.926

  EASTBOUND

0.890



National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & 182nd St

City: Torrance Project ID: 19-05587-001
Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
7:15 AM 0 1 0 0 0 3 0 0 0 0 0 0 0 1 0 0 5
7:30 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
7:45 AM 0 0 0 0 0 2 0 0 0 0 0 0 1 3 0 0 6
8:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
8:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 0 0 0 6 0 0 0 1 0 0 1 7 0 0 20

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 12.50% 87.50% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL

PEAK HR VOL : 0 1 0 0 0 3 0 0 0 0 0 0 1 4 0 0 9
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.000 0.375 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.333 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
12:00 PM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 2
12:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
12:30 PM 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
12:45 PM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4
1:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 0 0 0 6 0 0 1 3 0 0 0 5 0 0 19

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 25.00% 75.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 12:45 PM 168 163 172 TOTAL

PEAK HR VOL : 0 2 0 0 0 2 0 0 1 1 0 0 0 1 0 0 7
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.250 0.000 0.000

1 2 0 0 1 2 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:15 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
4:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
5:00 PM 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
5:15 PM 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 3
5:30 PM 1 1 0 0 0 1 0 0 0 0 2 0 0 0 0 0 5
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 PM 0 1 0 0 0 1 0 0 0 2 0 0 0 0 0 0 4
6:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 7 1 0 0 5 0 0 1 2 2 0 0 3 0 0 23

APPROACH %'s : 20.00% 70.00% 10.00% 0.00% 0.00% 100.00% 0.00% 0.00% 20.00% 40.00% 40.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 TOTAL

PEAK HR VOL : 2 3 1 0 0 3 0 0 1 0 2 0 0 1 0 0 13
PEAK HR FACTOR : 0.50 0.750 0.250 0.000 0.000 0.375 0.000 0.000 0.250 0.000 0.250 0.000 0.000 0.250 0.000 0.000

Bikes

Western Ave Western Ave 182nd St 182nd St

0.375 0.313

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

04:45 PM - 05:45 PM

0.650
0.750 0.375 0.375 0.250

12:45 PM - 01:45 PM

0.438
0.250 0.250 0.500 0.250

07:45 AM - 08:45 AM

0.375
0.250



National Data & Surveying Services

Intersection Turning Movement CountLocation: Western Ave & 182nd St Project ID: 19-05587-001
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 3 1 0 1 0 0 3 8
6:45 AM 1 0 0 0 0 0 1 0 2
7:00 AM 1 0 1 1 0 2 0 0 5
7:15 AM 0 0 1 1 1 2 1 0 6
7:30 AM 2 0 0 0 1 0 0 2 5
7:45 AM 0 0 2 3 0 0 0 0 5
8:00 AM 0 1 2 3 3 2 1 1 13
8:15 AM 1 0 1 0 0 0 0 0 2
8:30 AM 1 0 4 2 0 0 2 1 10
8:45 AM 0 1 2 2 2 2 1 3 13

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 6 5 14 12 8 8 6 10 69
APPROACH %'s : 54.55% 45.45% 53.85% 46.15% 50.00% 50.00% 37.50% 62.50%

PEAK HR : 07:45 AM 39 34 43 TOTAL

PEAK HR VOL : 2 1 9 8 3 2 3 2 30
PEAK HR FACTOR : 0.500 0.250 0.563 0.667 0.250 0.250 0.375 0.500

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 1 0 0 0 0 0 1 1 3
11:45 AM 1 0 2 0 0 2 0 0 5
12:00 PM 0 0 3 2 2 3 0 1 11
12:15 PM 1 0 2 4 4 4 3 2 20
12:30 PM 0 0 0 1 0 2 0 0 3
12:45 PM 0 0 2 1 1 0 0 1 5
1:00 PM 0 1 5 0 3 2 1 1 13
1:15 PM 0 0 2 1 1 2 3 0 9
1:30 PM 0 2 0 1 0 0 0 2 5
1:45 PM 0 0 4 1 2 0 2 0 9

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 3 3 20 11 13 15 10 8 83
APPROACH %'s : 50.00% 50.00% 64.52% 35.48% 46.43% 53.57% 55.56% 44.44%

PEAK HR : 12:45 PM 166 161 170 TOTAL

PEAK HR VOL : 0 3 9 3 5 4 4 4 32
PEAK HR FACTOR : 0.375 0.450 0.750 0.417 0.500 0.333 0.500

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 1 0 0 0 1 2 4
4:15 PM 2 0 0 2 0 0 1 0 5
4:30 PM 0 0 0 1 0 0 1 1 3
4:45 PM 0 0 1 0 1 0 0 0 2
5:00 PM 0 1 1 4 1 3 0 1 11
5:15 PM 0 0 0 0 0 0 0 0 0
5:30 PM 2 1 1 0 1 2 5 3 15
5:45 PM 2 1 1 2 0 0 0 1 7
6:00 PM 1 1 0 0 1 0 1 0 4
6:15 PM 2 0 0 1 0 3 2 0 8

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 9 4 5 10 4 8 11 8 59
APPROACH %'s : 69.23% 30.77% 33.33% 66.67% 33.33% 66.67% 57.89% 42.11%

PEAK HR : 04:45 PM 289 286 295 TOTAL

PEAK HR VOL : 2 2 3 4 3 5 5 4 28
PEAK HR FACTOR : 0.250 0.500 0.750 0.250 0.750 0.417 0.250 0.333

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

182nd St

04:45 PM - 05:45 PM

12:45 PM - 01:45 PM

0.467
0.333 0.350 0.500 0.281

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.615
0.375 0.600 0.450 0.667

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.577
0.750 0.708 0.250 0.417

AM NORTH LEG SOUTH LEG EAST LEG

Western Ave Western Ave 182nd St



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	at	I‐405	NB	Ramps



Prepared by National Data & Surveying Services

ID: 19-05587-002 Day:

City: Torrance Date:

AM 1 1190 27 0 AM

NOON 0 1044 58 0 NOON

PM 5 1028 48 1 PM

AM NOON PM PM NOON AM

0 3 1 0
0.5 205 211 188

0 1 3 0

0 0 0 0 1.5 627 588 854

1 0 1 0 TEV 3614 3252 3925 0 0 0 0

0 0 0 1 PHF 0.95 0.98 0.94

0 0 0 0
0 0 2 1

AM NOON PM PM NOON AM

PM 0 1 1434 574 PM

NOON 0 0 1022 326 NOON

AM 0 0 1073 280 AM

Peak Hour Turning Movement Count

1655

Total Vehicles (PM) Bikes (PM)

Western Ave & I-405 NB Ramps
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & I-405 NB Ramps

City: Torrance Project ID: 19-05587-002

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 1 0 0 1.5 0 0.5 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 144 40 0 6 124 2 0 0 0 0 0 152 0 78 0 546
6:45 AM 0 173 54 0 5 182 2 0 1 0 1 0 193 0 81 0 692
7:00 AM 0 193 64 0 9 187 0 0 1 0 0 0 200 0 59 0 713
7:15 AM 1 222 66 0 5 233 0 2 0 0 0 0 179 0 48 0 756
7:30 AM 0 273 79 0 5 273 0 0 0 0 0 0 198 0 44 0 872
7:45 AM 0 312 91 0 8 279 0 0 0 0 0 0 208 0 50 0 948
8:00 AM 0 272 60 0 6 347 1 0 0 0 0 0 220 0 36 0 942
8:15 AM 0 240 62 0 5 271 0 0 0 0 0 0 206 0 46 0 830
8:30 AM 0 249 67 0 8 293 0 0 1 0 0 0 220 0 56 0 894
8:45 AM 0 247 68 0 7 267 1 0 0 0 1 0 182 0 54 0 827

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 2325 651 0 64 2456 6 2 3 0 2 0 1958 0 552 0 8020

APPROACH %'s : 0.03% 78.10% 21.87% 0.00% 2.53% 97.15% 0.24% 0.08% 60.00% 0.00% 40.00% 0.00% 78.01% 0.00% 21.99% 0.00%

PEAK HR : 07:45 AM 40 35 44 07:45 AM TOTAL

PEAK HR VOL : 0 1073 280 0 27 1190 1 0 1 0 0 0 854 0 188 0 3614
PEAK HR FACTOR : 0.000 0.860 0.769 0.000 0.844 0.857 0.250 0.000 0.250 0.000 0.000 0.000 0.970 0.000 0.839 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 1 0 0 1.5 0 0.5 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 247 64 0 11 184 0 0 0 0 0 0 121 1 51 0 679

11:45 AM 0 247 80 0 14 214 0 0 0 0 0 0 125 0 60 0 740
12:00 PM 1 289 76 1 15 218 0 0 0 0 0 0 156 0 48 0 804
12:15 PM 0 252 76 0 9 257 0 0 0 0 0 0 117 0 50 0 761
12:30 PM 1 282 81 0 13 233 0 0 0 0 1 0 136 0 55 0 802
12:45 PM 0 236 85 0 18 281 0 0 0 0 0 0 148 0 63 0 831
1:00 PM 0 267 82 0 18 263 0 0 0 0 0 0 131 0 49 0 810
1:15 PM 0 242 78 0 11 255 0 0 0 0 0 0 153 3 40 0 782
1:30 PM 0 277 81 0 11 245 0 0 0 0 0 0 156 0 59 0 829
1:45 PM 0 235 72 0 25 263 0 0 0 0 0 0 169 1 55 0 820

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 2574 775 1 145 2413 0 0 0 0 1 0 1412 5 530 0 7858

APPROACH %'s : 0.06% 76.79% 23.12% 0.03% 5.67% 94.33% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 72.52% 0.26% 27.22% 0.00%

PEAK HR : 12:45 PM 168 163 172 12:45 PM TOTAL

PEAK HR VOL : 0 1022 326 0 58 1044 0 0 0 0 0 0 588 3 211 0 3252
PEAK HR FACTOR : 0.000 0.922 0.959 0.000 0.806 0.929 0.000 0.000 0.000 0.000 0.000 0.000 0.942 0.250 0.837 0.000

0 2 1 0 1 3 0 0 0 1 0 0 1.5 0 0.5 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 308 113 0 13 264 0 0 1 0 0 0 161 2 53 0 915
4:15 PM 0 331 106 0 11 226 1 0 0 0 0 0 155 0 50 0 880
4:30 PM 0 311 104 0 8 210 0 0 0 0 0 0 184 0 67 0 884
4:45 PM 1 385 123 0 13 249 0 0 0 0 0 0 165 0 59 0 995
5:00 PM 0 335 137 0 13 247 1 0 0 0 0 0 164 1 49 0 947
5:15 PM 0 408 179 0 11 260 1 0 1 0 0 0 140 0 47 0 1047
5:30 PM 0 306 135 0 11 272 3 1 0 0 0 0 158 0 50 0 936
5:45 PM 1 333 138 0 12 239 1 0 1 0 0 0 143 0 43 0 911
6:00 PM 0 248 112 0 18 234 0 0 1 0 0 0 170 0 60 0 843
6:15 PM 0 294 110 0 9 288 0 0 1 0 0 0 153 0 46 0 901

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 3259 1257 0 119 2489 7 1 5 0 0 0 1593 3 524 0 9259

APPROACH %'s : 0.04% 72.13% 27.82% 0.00% 4.55% 95.15% 0.27% 0.04% 100.00% 0.00% 0.00% 0.00% 75.14% 0.14% 24.72% 0.00%

PEAK HR : 04:45 PM 292 289 298 05:15 PM TOTAL

PEAK HR VOL : 1 1434 574 0 48 1028 5 1 1 0 0 0 627 1 205 0 3925
PEAK HR FACTOR : 0.250 0.879 0.802 0.000 0.923 0.945 0.417 0.250 0.250 0.000 0.000 0.000 0.950 0.250 0.869 0.000

0.953

Total

0.937

0.978

0.250

  WESTBOUND

0.930

0.933

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.856 0.943

0.921

04:45 PM - 05:45 PM

  SOUTHBOUND

PM

AM

07:45 AM - 08:45 AM

12:45 PM - 01:45 PM

  NORTHBOUND

0.839

  NORTHBOUND

NOON

0.941

  EASTBOUND

10/1/2019

I-405 NB Ramps

  NORTHBOUND

I-405 NB Ramps

0.944

  WESTBOUND

Western Ave Western Ave

  WESTBOUND

0.860 0.250

  EASTBOUND



National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & I-405 NB Ramps

City: Torrance Project ID: 19-05587-002
Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 1 0 0 1.5 0 0.5 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 2 0 0 0 3 0 0 0 0 0 0 0 0 0 0 5
8:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 0 0 0 5 0 0 0 0 0 0 0 0 0 0 9

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL

PEAK HR VOL : 0 2 0 0 0 5 0 0 0 0 0 0 0 0 0 0 7
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.000 0.417 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 1 0 0 1.5 0 0.5 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
12:15 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 0 0 0 6 0 0 0 0 0 0 0 0 0 0 10

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 12:45 PM 168 163 172 TOTAL

PEAK HR VOL : 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 2 1 0 1 3 0 0 0 1 0 0 1.5 0 0.5 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
6:00 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 6 0 0 0 5 0 0 0 0 0 0 0 0 0 0 11

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 TOTAL

PEAK HR VOL : 0 2 0 0 0 3 0 0 0 0 0 0 0 0 0 0 5
PEAK HR FACTOR : 0.00 0.500 0.000 0.000 0.000 0.375 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Bikes

Western Ave Western Ave I-405 NB Ramps I-405 NB Ramps

0.417

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

04:45 PM - 05:45 PM

0.417
0.500 0.375

12:45 PM - 01:45 PM

0.333
0.333

07:45 AM - 08:45 AM

0.350
0.250



National Data & Surveying Services

Intersection Turning Movement CountLocation: Western Ave & I-405 NB Ramps Project ID: 19-05587-002
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 0 0 0 2 0 0 2
6:45 AM 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 1 0 1
7:15 AM 0 0 0 0 0 0 0 0 0
7:30 AM 1 0 0 0 0 2 0 0 3
7:45 AM 0 1 0 0 1 4 0 0 6
8:00 AM 0 0 0 0 0 2 0 0 2
8:15 AM 0 0 0 0 0 2 0 0 2
8:30 AM 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 1 1 0 0 1 12 1 0 16
APPROACH %'s : 50.00% 50.00% 7.69% 92.31% 100.00% 0.00%

PEAK HR : 07:45 AM 39 34 43 TOTAL

PEAK HR VOL : 0 1 0 0 1 8 0 0 10
PEAK HR FACTOR : 0.250 0.250 0.500

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 0 0 1 3 0 0 4
11:45 AM 0 0 0 0 2 0 1 0 3
12:00 PM 0 0 0 0 1 2 0 0 3
12:15 PM 1 0 0 0 1 0 1 0 3
12:30 PM 1 3 0 0 1 0 0 0 5
12:45 PM 0 4 0 0 2 0 0 2 8
1:00 PM 0 0 0 0 2 0 0 0 2
1:15 PM 0 0 0 0 1 2 0 0 3
1:30 PM 3 1 0 0 0 4 0 0 8
1:45 PM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 5 8 0 0 11 11 2 2 39
APPROACH %'s : 38.46% 61.54% 50.00% 50.00% 50.00% 50.00%

PEAK HR : 12:45 PM 166 161 170 TOTAL

PEAK HR VOL : 3 5 0 0 5 6 0 2 21
PEAK HR FACTOR : 0.250 0.313 0.625 0.375 0.250

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 0 0 0 0 0 1 1
4:15 PM 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 1 0 0 0 1
4:45 PM 0 0 0 0 2 0 3 0 5
5:00 PM 0 0 0 0 0 2 1 3 6
5:15 PM 0 0 0 0 1 0 1 0 2
5:30 PM 0 0 0 0 0 0 1 1 2
5:45 PM 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 2 0 0 1 3
6:15 PM 0 1 0 0 0 2 0 0 3

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 1 0 0 6 4 6 6 23
APPROACH %'s : 0.00% 100.00% 60.00% 40.00% 50.00% 50.00%

PEAK HR : 04:45 PM 289 286 295 TOTAL

PEAK HR VOL : 0 0 0 0 3 2 6 4 15
PEAK HR FACTOR : 0.375 0.250 0.500 0.333

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

I-405 NB Ramps

04:45 PM - 05:45 PM

12:45 PM - 01:45 PM

0.625
0.625 0.625

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.656
0.500 0.688 0.250

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.417
0.250 0.450

AM NORTH LEG SOUTH LEG EAST LEG

Western Ave Western Ave I-405 NB Ramps



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	at	Van	Ness	Avenue



Prepared by National Data & Surveying Services

ID: 19-05587-003 Day:

City: Torrance Date:

AM 372 655 91 0 AM

NOON 140 364 89 0 NOON

PM 177 469 89 0 PM

AM NOON PM PM NOON AM

1 2 1 0
0 101 113 73

2 1010 655 1178

0 0 0 0 1 72 93 149

107 100 237 1 TEV 4733 3310 4903 0 0 0 0

1338 1121 1467 3 PHF 0.96 0.95 0.95

127 86 126 1
0 2 2 1

AM NOON PM PM NOON AM

PM 0 139 808 208 PM

NOON 0 49 336 164 NOON

AM 0 90 372 181 AM

Peak Hour Turning Movement Count

667

Total Vehicles (PM) Bikes (PM)
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National Data & Surveying Services

Intersection Turning Movement CountCity: Torrance Project ID: 19-05587-003

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 1 2 1 0 1 3 1 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 12 50 36 0 11 78 39 0 10 206 9 0 28 241 29 0 749
6:45 AM 7 64 36 0 11 117 64 0 8 244 20 0 39 272 24 0 906
7:00 AM 10 63 28 0 17 100 62 0 9 230 10 0 18 267 23 0 837
7:15 AM 10 101 44 0 18 123 67 0 9 332 18 0 21 307 27 0 1077
7:30 AM 23 111 28 0 18 158 68 0 12 310 24 0 35 336 21 0 1144
7:45 AM 27 125 42 0 25 167 71 0 23 333 33 0 39 287 17 0 1189
8:00 AM 15 85 49 0 25 145 82 0 25 323 30 0 37 287 23 0 1126
8:15 AM 19 80 46 0 21 169 101 0 25 351 28 0 41 293 17 0 1191
8:30 AM 29 82 44 0 20 174 118 0 34 331 36 0 32 311 16 0 1227
8:45 AM 18 77 46 0 20 154 75 0 31 353 26 0 32 296 20 0 1148

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 170 838 399 0 186 1385 747 0 186 3013 234 0 322 2897 217 0 10594

APPROACH %'s : 12.08% 59.56% 28.36% 0.00% 8.02% 59.75% 32.23% 0.00% 5.42% 87.77% 6.82% 0.00% 9.37% 84.31% 6.32% 0.00%

PEAK HR : 07:45 AM 40 35 44 08:30 AM TOTAL

PEAK HR VOL : 90 372 181 0 91 655 372 0 107 1338 127 0 149 1178 73 0 4733
PEAK HR FACTOR : 0.776 0.744 0.923 0.000 0.910 0.941 0.788 0.000 0.787 0.953 0.882 0.000 0.909 0.947 0.793 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 1 2 1 0 1 3 1 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 18 78 36 0 21 65 34 0 25 224 27 0 17 160 16 0 721
11:45 AM 19 111 37 0 18 78 30 0 30 248 18 0 23 157 18 0 787
12:00 PM 28 114 35 0 16 77 36 0 26 273 11 0 22 148 29 0 815

12:15 PM 12 81 42 0 21 67 35 0 26 272 22 0 25 158 20 0 781
12:30 PM 14 81 46 0 23 89 34 0 20 281 16 0 20 155 43 0 822
12:45 PM 11 90 41 0 28 107 34 0 27 273 24 0 22 185 33 0 875
1:00 PM 12 84 35 0 17 101 37 0 27 295 24 0 26 157 17 0 832
1:15 PM 9 66 47 0 20 85 40 0 18 271 15 0 22 143 11 0 747
1:30 PM 15 94 56 0 22 89 37 0 24 236 15 0 23 160 11 0 782
1:45 PM 17 100 59 0 15 92 48 0 34 292 18 0 30 168 16 0 889

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 155 899 434 0 201 850 365 0 257 2665 190 0 230 1591 214 0 8051

APPROACH %'s : 10.42% 60.42% 29.17% 0.00% 14.19% 60.03% 25.78% 0.00% 8.26% 85.64% 6.11% 0.00% 11.30% 78.18% 10.52% 0.00%

PEAK HR : 12:15 PM 166 163 172 12:45 PM TOTAL

PEAK HR VOL : 49 336 164 0 89 364 140 0 100 1121 86 0 93 655 113 0 3310
PEAK HR FACTOR : 0.875 0.933 0.891 0.000 0.795 0.850 0.946 0.000 0.926 0.950 0.896 0.000 0.894 0.885 0.657 0.000

2 2 1 0 1 2 1 0 1 3 1 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 17 133 43 0 25 97 47 0 50 329 14 0 18 202 15 0 990
4:15 PM 20 153 41 0 19 85 26 0 39 329 24 0 15 192 20 0 963
4:30 PM 24 162 50 0 19 106 39 0 53 395 17 0 8 234 22 0 1129
4:45 PM 23 177 45 0 20 123 55 0 32 389 33 0 13 217 18 0 1145
5:00 PM 40 195 56 0 13 89 47 0 52 352 30 0 15 264 22 0 1175
5:15 PM 48 205 49 0 26 113 44 0 69 382 30 0 26 240 28 0 1260
5:30 PM 34 222 52 0 25 154 43 0 56 375 35 0 19 241 36 0 1292
5:45 PM 17 186 51 0 25 113 43 0 60 358 31 0 12 265 15 0 1176
6:00 PM 22 148 51 0 20 110 44 0 45 319 30 0 19 241 30 0 1079
6:15 PM 21 146 38 0 21 103 43 0 29 351 36 0 23 236 21 0 1068

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 266 1727 476 0 213 1093 431 0 485 3579 280 0 168 2332 227 0 11277

APPROACH %'s : 10.77% 69.95% 19.28% 0.00% 12.26% 62.92% 24.81% 0.00% 11.16% 82.39% 6.45% 0.00% 6.16% 85.52% 8.32% 0.00%

PEAK HR : 05:00 PM 293 289 298 05:30 PM TOTAL

PEAK HR VOL : 139 808 208 0 89 469 177 0 237 1467 126 0 72 1010 101 0 4903
PEAK HR FACTOR : 0.724 0.910 0.929 0.000 0.856 0.761 0.941 0.000 0.859 0.960 0.900 0.000 0.692 0.953 0.701 0.000

0.964

Total

0.949

0.946

0.951

  WESTBOUND

0.983

0.897

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.938 0.828

0.877

05:00 PM - 06:00 PM

  SOUTHBOUND

PM

AM

07:45 AM - 08:45 AM

12:15 PM - 01:15 PM

  NORTHBOUND

0.829

  NORTHBOUND

NOON

0.967

  EASTBOUND

10/1/2019

190th St

  NORTHBOUND

190th St

0.975

  WESTBOUND

Van Ness Ave Van Ness Ave

  WESTBOUND

0.896 0.973

  EASTBOUND

0.944



National Data & Surveying Services

Intersection Turning Movement Count
City: Torrance Project ID: 19-05587-003

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 1 2 1 0 1 3 1 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
7:30 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2
8:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
8:45 AM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 0 0 0 0 0 0 0 3 0 0 1 2 0 0 9

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL

PEAK HR VOL : 0 1 0 0 0 0 0 0 0 1 0 0 1 1 0 0 4
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.250 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 1 2 1 0 1 3 1 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 2
12:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
1:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
1:30 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
1:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 0 0 0 2 0 0 0 3 0 0 0 0 1 0 10

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%

PEAK HR : 12:15 PM 166 163 172 TOTAL

PEAK HR VOL : 0 1 0 0 0 0 0 0 0 2 0 0 0 0 1 0 4
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000 0.000 0.250 0.000

2 2 1 0 1 2 1 0 1 3 1 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 1 0 0 0 4 0 0 0 1 0 0 6
6:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 2
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 0 0 1 1 0 0 0 5 0 0 0 5 0 0 15

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 50.00% 50.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 05:00 PM 293 289 298 TOTAL

PEAK HR VOL : 0 1 0 0 0 1 0 0 0 4 0 0 0 3 0 0 9
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.375 0.000 0.000

Bikes

Van Ness Ave Van Ness Ave 190th St 190th St

0.250 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

05:00 PM - 06:00 PM

0.375
0.250 0.250 0.250 0.375

12:15 PM - 01:15 PM

0.500
0.250 0.500 0.250

07:45 AM - 08:45 AM

0.500
0.250



National Data & Surveying Services

Intersection Turning Movement CountLocation: Van Ness Ave & 190th St Project ID: 19-05587-003
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 0 0 0 0 0 0 0
6:45 AM 0 1 0 0 1 2 0 0 4
7:00 AM 0 1 0 0 0 0 0 0 1
7:15 AM 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 1 1
7:45 AM 0 0 1 0 0 2 0 0 3
8:00 AM 0 1 0 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 3 0 0 3
8:45 AM 1 1 0 0 0 0 0 0 2

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 1 4 1 0 1 7 0 1 15
APPROACH %'s : 20.00% 80.00% 100.00% 0.00% 12.50% 87.50% 0.00% 100.00%

PEAK HR : 07:45 AM 39 34 43 TOTAL

PEAK HR VOL : 0 1 1 0 0 5 0 0 7
PEAK HR FACTOR : 0.250 0.250 0.417

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 0 0 0 0 0 0 0
11:45 AM 1 0 0 0 0 2 0 0 3
12:00 PM 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 2 0 0 2
12:30 PM 0 0 0 0 5 0 0 0 5
12:45 PM 0 0 0 0 0 0 0 0 0
1:00 PM 2 0 0 0 0 2 0 0 4
1:15 PM 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0
1:45 PM 0 1 0 0 1 0 0 0 2

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 3 1 0 0 6 6 0 0 16
APPROACH %'s : 75.00% 25.00% 50.00% 50.00%

PEAK HR : 12:15 PM 164 161 170 TOTAL

PEAK HR VOL : 2 0 0 0 5 4 0 0 11
PEAK HR FACTOR : 0.250 0.250 0.500

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 1 0 0 0 0 0 0 0 1
4:15 PM 2 0 0 0 0 2 0 0 4
4:30 PM 1 0 0 0 1 2 0 0 4
4:45 PM 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 1 0 0 0 1
6:15 PM 0 0 0 0 0 2 0 0 2

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 4 0 0 0 2 6 0 0 12
APPROACH %'s : 100.00% 0.00% 25.00% 75.00%

PEAK HR : 05:00 PM 290 286 295 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR :

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

190th St

05:00 PM - 06:00 PM

12:15 PM - 01:15 PM

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.550
0.250 0.450

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.583
0.250 0.250 0.417

AM NORTH LEG SOUTH LEG EAST LEG

Van Ness Ave Van Ness Ave 190th St



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	at	Gramercy	Place



Prepared by National Data & Surveying Services

ID: 19-05587-004 Day:

City: Torrance Date:

AM 0 0 2 0 AM

NOON 1 3 4 0 NOON

PM 2 4 9 0 PM

AM NOON PM PM NOON AM

0 1 1 0
0 2 2 0

2 1134 866 1488

0 0 0 0 1 9 26 38

0 7 1 1 TEV 3153 2321 3069 0 0 0 0

1580 1368 1818 3 PHF 0.96 0.99 0.96
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0 1 1 0
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National Data & Surveying Services

Intersection Turning Movement CountCity: Torrance Project ID: 19-05587-004

Control: Signalized Date:

NS/EW Streets:

1 1 0 0 1 1 0 0 1 3 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 2 0 0 3 1 0 0 0 269 1 0 4 304 0 0 584
6:45 AM 0 1 7 0 0 2 0 0 0 273 3 0 4 349 1 0 640
7:00 AM 0 0 5 0 1 1 0 0 0 291 0 0 8 326 1 0 633
7:15 AM 1 1 5 0 0 0 0 0 0 357 1 0 4 368 0 0 737
7:30 AM 0 0 3 0 1 1 0 0 0 341 2 0 7 394 0 0 749
7:45 AM 0 0 2 0 0 0 0 0 0 385 4 0 12 367 0 0 770
8:00 AM 3 2 9 0 0 0 0 0 0 396 3 0 14 368 0 0 795
8:15 AM 1 0 10 0 2 0 0 0 0 423 4 0 6 375 0 0 821
8:30 AM 0 2 3 0 0 0 0 0 0 376 2 0 6 378 0 0 767
8:45 AM 1 1 7 0 1 1 0 0 0 405 2 0 4 337 0 0 759

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 6 9 51 0 8 6 0 0 0 3516 22 0 69 3566 2 0 7255

APPROACH %'s : 9.09% 13.64% 77.27% 0.00% 57.14% 42.86% 0.00% 0.00% 0.00% 99.38% 0.62% 0.00% 1.90% 98.05% 0.05% 0.00%

PEAK HR : 07:45 AM 40 35 44 08:15 AM TOTAL

PEAK HR VOL : 4 4 24 0 2 0 0 0 0 1580 13 0 38 1488 0 0 3153
PEAK HR FACTOR : 0.333 0.500 0.600 0.000 0.250 0.000 0.000 0.000 0.000 0.934 0.813 0.000 0.679 0.984 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 1 0 0 1 1 0 0 1 3 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 3 1 8 0 1 0 0 0 0 289 1 0 2 182 1 0 488
11:45 AM 4 1 6 0 1 2 0 0 0 300 1 0 3 198 1 0 517
12:00 PM 7 2 8 0 0 1 0 0 0 332 3 0 7 195 0 0 555

12:15 PM 4 0 15 0 0 3 2 0 2 324 1 0 6 201 2 0 560
12:30 PM 1 1 10 0 1 0 1 0 0 351 1 0 5 217 1 0 589
12:45 PM 1 0 6 0 0 1 0 0 1 325 2 0 4 228 0 0 568
1:00 PM 2 2 4 0 2 0 0 0 1 349 1 0 9 217 1 0 588
1:15 PM 2 2 7 0 1 2 0 0 5 343 2 0 8 204 0 0 576
1:30 PM 0 2 15 0 2 0 0 0 0 309 4 0 4 188 2 0 526
1:45 PM 0 0 14 0 3 3 0 0 0 363 0 0 4 220 4 0 611

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 24 11 93 0 11 12 3 0 9 3285 16 0 52 2050 12 0 5578

APPROACH %'s : 18.75% 8.59% 72.66% 0.00% 42.31% 46.15% 11.54% 0.00% 0.27% 99.24% 0.48% 0.00% 2.46% 96.97% 0.57% 0.00%

PEAK HR : 12:30 PM 167 163 172 12:30 PM TOTAL

PEAK HR VOL : 6 5 27 0 4 3 1 0 7 1368 6 0 26 866 2 0 2321
PEAK HR FACTOR : 0.750 0.625 0.675 0.000 0.500 0.375 0.250 0.000 0.350 0.974 0.750 0.000 0.722 0.950 0.500 0.000

1 1 0 0 1 1 0 0 1 3 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 5 1 11 0 2 0 0 0 0 417 3 0 3 222 2 0 666
4:15 PM 2 0 14 0 4 0 1 0 0 427 0 0 2 234 3 0 687
4:30 PM 6 0 14 0 0 2 1 0 0 464 0 0 4 234 2 0 727
4:45 PM 1 1 10 0 1 2 3 0 0 468 1 0 2 256 2 0 747
5:00 PM 7 0 20 0 1 1 0 0 0 449 2 0 4 255 0 0 739
5:15 PM 2 1 13 0 3 0 0 0 1 460 4 0 2 311 1 0 798
5:30 PM 4 1 14 0 3 2 1 0 0 464 4 0 0 278 0 0 771
5:45 PM 3 1 11 0 2 1 1 0 0 445 3 0 3 290 1 0 761
6:00 PM 2 0 9 0 4 0 1 0 0 383 0 0 0 274 4 0 677
6:15 PM 3 0 13 0 1 2 2 0 0 429 1 0 1 277 1 0 730

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 35 5 129 0 21 10 10 0 1 4406 18 0 21 2631 16 0 7303

APPROACH %'s : 20.71% 2.96% 76.33% 0.00% 51.22% 24.39% 24.39% 0.00% 0.02% 99.57% 0.41% 0.00% 0.79% 98.61% 0.60% 0.00%

PEAK HR : 05:00 PM 293 289 298 05:15 PM TOTAL

PEAK HR VOL : 16 3 58 0 9 4 2 0 1 1818 13 0 9 1134 2 0 3069
PEAK HR FACTOR : 0.571 0.750 0.725 0.000 0.750 0.500 0.500 0.000 0.250 0.980 0.813 0.000 0.563 0.912 0.500 0.000

0.960

Total

0.961

0.985

0.979

  WESTBOUND

0.912

0.963

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.713 0.625

0.667

05:00 PM - 06:00 PM

  SOUTHBOUND

PM

AM

07:45 AM - 08:45 AM

12:30 PM - 01:30 PM

  NORTHBOUND

0.571

  NORTHBOUND

NOON

0.792

  EASTBOUND

10/1/2019

190th St

  NORTHBOUND

190th St

0.993

  WESTBOUND

Gramercy Pl Gramercy Pl

  WESTBOUND

0.250 0.933

  EASTBOUND

0.981



National Data & Surveying Services

Intersection Turning Movement Count
City: Torrance Project ID: 19-05587-004

Control: Signalized Date:

NS/EW Streets:

1 1 0 0 1 1 0 0 1 3 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 3

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 3
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000 0.250 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 1 0 0 1 1 0 0 1 3 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

APPROACH %'s : 0.00% 100.00% 0.00% 0.00%

PEAK HR : 12:30 PM 167 163 172 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000

1 1 0 0 1 1 0 0 1 3 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0 0 4
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 2 0 0 0 6 0 0 8

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 05:00 PM 293 289 298 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 2 0 0 0 4 0 0 6
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.500 0.000 0.000

Bikes

Gramercy Pl Gramercy Pl 190th St 190th St

0.500 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

05:00 PM - 06:00 PM

0.375
0.250 0.500

12:30 PM - 01:30 PM

0.250
0.250

07:45 AM - 08:45 AM

0.375



National Data & Surveying Services

Intersection Turning Movement CountLocation: Gramercy Pl & 190th St Project ID: 19-05587-004
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 1 0 0 0 0 0 1
6:45 AM 0 0 0 0 0 0 0 2 2
7:00 AM 0 1 0 0 0 0 0 0 1
7:15 AM 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 1 0 0 0 0 1 2
7:45 AM 1 0 0 0 0 0 0 0 1
8:00 AM 1 0 0 0 0 0 0 0 1
8:15 AM 0 0 0 1 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 0 0
8:45 AM 0 1 0 0 0 0 0 0 1

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 2 2 2 1 0 0 0 3 10
APPROACH %'s : 50.00% 50.00% 66.67% 33.33% 0.00% 100.00%

PEAK HR : 07:45 AM 39 34 43 TOTAL

PEAK HR VOL : 2 0 0 1 0 0 0 0 3
PEAK HR FACTOR : 0.500 0.250

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 2 2 0 0 0 0 4
11:45 AM 0 0 0 0 0 0 0 0 0
12:00 PM 0 1 0 0 0 0 0 0 1
12:15 PM 0 0 0 1 0 0 0 0 1
12:30 PM 0 0 0 0 0 0 0 0 0
12:45 PM 4 0 4 0 5 0 0 0 13
1:00 PM 1 1 0 2 0 0 0 0 4
1:15 PM 1 0 0 0 0 0 0 0 1
1:30 PM 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 1 0 0 0 0 0 1

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 6 2 7 5 5 0 0 0 25
APPROACH %'s : 75.00% 25.00% 58.33% 41.67% 100.00% 0.00%

PEAK HR : 12:30 PM 165 161 170 TOTAL

PEAK HR VOL : 6 1 4 2 5 0 0 0 18
PEAK HR FACTOR : 0.375 0.250 0.250 0.250 0.250

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 0 0 0 0 0 0 0
4:15 PM 0 6 2 1 0 2 0 7 18
4:30 PM 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0
5:00 PM 1 0 0 0 0 0 1 0 2
5:15 PM 0 2 1 0 0 0 0 0 3
5:30 PM 0 0 1 0 0 0 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0 0 0
6:15 PM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 1 8 4 1 0 2 1 7 24
APPROACH %'s : 11.11% 88.89% 80.00% 20.00% 0.00% 100.00% 12.50% 87.50%

PEAK HR : 05:00 PM 290 286 295 TOTAL

PEAK HR VOL : 1 2 2 0 0 0 1 0 6
PEAK HR FACTOR : 0.250 0.250 0.500 0.250

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

190th St

05:00 PM - 06:00 PM

12:30 PM - 01:30 PM

0.500
0.375 0.500 0.250

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.346
0.438 0.375 0.250

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.750
0.500 0.250

AM NORTH LEG SOUTH LEG EAST LEG

Gramercy Pl Gramercy Pl 190th St



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	at	I‐405	SB	Ramps



Prepared by National Data & Surveying Services

ID: 19-05587-005 Day:

City: Torrance Date:
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National Data & Surveying Services

Intersection Turning Movement CountCity: Torrance Project ID: 19-05587-005

Control: Signalized Date:

NS/EW Streets:

0 0 0 0 1.5 0 0.5 0 2 3 0 0 0 3 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 54 0 10 0 202 70 0 0 0 306 38 0 680
6:45 AM 0 0 0 0 84 0 13 0 198 93 0 0 0 353 26 0 767
7:00 AM 0 0 0 0 101 0 16 0 184 103 0 0 0 318 30 0 752
7:15 AM 0 0 0 0 87 0 17 0 187 143 0 0 0 353 19 0 806
7:30 AM 0 0 0 0 120 0 21 0 206 156 0 0 0 383 32 0 918
7:45 AM 0 0 0 0 125 0 19 0 193 191 0 0 0 353 23 0 904
8:00 AM 0 0 0 0 158 0 26 0 208 192 0 0 0 362 27 0 973
8:15 AM 0 0 0 0 134 0 29 0 207 215 0 0 0 361 32 0 978
8:30 AM 0 0 0 0 137 0 21 0 211 168 0 0 0 374 28 0 939
8:45 AM 0 0 0 0 147 0 23 0 220 182 0 0 0 328 39 0 939

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 1147 0 195 0 2016 1513 0 0 0 3491 294 0 8656

APPROACH %'s : 85.47% 0.00% 14.53% 0.00% 57.13% 42.87% 0.00% 0.00% 0.00% 92.23% 7.77% 0.00%

PEAK HR : 08:00 AM 41 35 44 08:15 AM TOTAL

PEAK HR VOL : 0 0 0 0 576 0 99 0 846 757 0 0 0 1425 126 0 3829
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.911 0.000 0.853 0.000 0.961 0.880 0.000 0.000 0.000 0.953 0.808 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 0 0 0 1.5 0 0.5 0 2 3 0 0 0 3 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 74 0 16 0 175 135 0 0 0 176 47 0 623
11:45 AM 0 0 0 0 107 0 9 0 158 153 0 0 0 198 42 0 667
12:00 PM 0 0 0 0 98 0 15 0 170 164 0 0 0 187 49 0 683

12:15 PM 0 0 0 0 93 0 10 1 171 177 0 0 0 189 43 0 684
12:30 PM 0 0 0 0 108 0 18 0 171 175 0 0 0 206 38 0 716
12:45 PM 0 0 0 0 79 0 11 0 177 156 0 0 0 239 54 0 716
1:00 PM 0 0 0 0 100 0 19 1 202 174 0 0 0 182 50 0 728
1:15 PM 0 0 0 0 84 0 10 0 185 190 0 0 0 221 46 0 736
1:30 PM 0 0 0 0 93 0 13 0 144 157 0 0 0 190 46 0 643
1:45 PM 0 0 0 0 110 0 19 0 207 181 0 0 0 200 34 0 751

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 946 0 140 2 1760 1662 0 0 0 1988 449 0 6947

APPROACH %'s : 86.95% 0.00% 12.87% 0.18% 51.43% 48.57% 0.00% 0.00% 0.00% 81.58% 18.42% 0.00%

PEAK HR : 12:30 PM 167 163 172 01:15 PM TOTAL

PEAK HR VOL : 0 0 0 0 371 0 58 1 735 695 0 0 0 848 188 0 2896
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.859 0.000 0.763 0.250 0.910 0.914 0.000 0.000 0.000 0.887 0.870 0.000

0 0 0 0 1.5 0 0.5 0 2 3 0 0 0 3 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 155 0 7 0 122 270 0 0 0 228 24 0 806
4:15 PM 0 0 0 0 124 0 5 0 135 346 0 0 0 241 32 0 883
4:30 PM 0 0 0 0 123 0 6 0 126 337 0 0 0 246 22 0 860
4:45 PM 0 0 0 0 132 0 4 0 133 419 0 0 0 262 22 0 972
5:00 PM 0 0 0 0 127 0 8 0 142 363 0 0 0 274 19 0 933
5:15 PM 0 0 0 0 157 0 3 0 142 316 0 0 0 289 24 0 931
5:30 PM 0 0 0 0 165 0 6 0 139 374 0 0 0 280 24 0 988
5:45 PM 0 0 0 0 150 0 4 0 142 343 0 0 0 292 26 0 957
6:00 PM 0 0 0 0 166 0 6 0 128 242 0 0 0 276 29 0 847
6:15 PM 0 0 0 0 131 0 8 0 151 312 0 0 0 262 27 0 891

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 1430 0 57 0 1360 3322 0 0 0 2650 249 0 9068

APPROACH %'s : 96.17% 0.00% 3.83% 0.00% 29.05% 70.95% 0.00% 0.00% 0.00% 91.41% 8.59% 0.00%

PEAK HR : 04:45 PM 292 289 298 05:30 PM TOTAL

PEAK HR VOL : 0 0 0 0 581 0 21 0 556 1472 0 0 0 1105 89 0 3824
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.880 0.000 0.656 0.000 0.979 0.878 0.000 0.000 0.000 0.956 0.927 0.000

0.979

Total

0.968

0.984

0.918

  WESTBOUND

0.954

0.884

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.880

0.853

04:45 PM - 05:45 PM

  SOUTHBOUND

PM

AM

08:00 AM - 09:00 AM

12:30 PM - 01:30 PM

  NORTHBOUND

  NORTHBOUND

NOON

  EASTBOUND

10/1/2019

190th St

  NORTHBOUND

190th St

0.965

  WESTBOUND

I-405 SB Ramps I-405 SB Ramps

  WESTBOUND

0.917 0.950

  EASTBOUND

0.951



National Data & Surveying Services

Intersection Turning Movement Count
City: Torrance Project ID: 19-05587-005

Control: Signalized Date:

NS/EW Streets:

0 0 0 0 1.5 0 0.5 0 2 3 0 0 0 3 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
7:45 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 0 5

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 08:00 AM 41 35 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 0 0 0 1.5 0 0.5 0 2 3 0 0 0 3 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2

APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%

PEAK HR : 12:30 PM 167 163 172 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

0 0 0 0 1.5 0 0.5 0 2 3 0 0 0 3 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 3
6:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 2
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 1 0 0 0 1 0 0 0 0 4 1 0 7

APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 80.00% 20.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000

Bikes

I-405 SB Ramps I-405 SB Ramps 190th St 190th St

0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

04:45 PM - 05:45 PM

0.500
0.500

12:30 PM - 01:30 PM

0.250
0.250

08:00 AM - 09:00 AM

0.250



National Data & Surveying Services

Intersection Turning Movement CountLocation: I-405 SB Ramps & 190th St Project ID: 19-05587-005
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 0 0 0 0 0 0 0
6:45 AM 1 0 0 0 0 0 0 0 1
7:00 AM 1 1 0 0 0 0 0 0 2
7:15 AM 0 0 0 0 0 0 0 0 0
7:30 AM 0 2 0 0 0 0 0 0 2
7:45 AM 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0
8:15 AM 1 0 0 0 0 0 0 0 1
8:30 AM 0 1 0 0 0 0 0 0 1
8:45 AM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 3 4 0 0 0 0 0 0 7
APPROACH %'s : 42.86% 57.14%

PEAK HR : 08:00 AM 40 34 43 TOTAL

PEAK HR VOL : 1 1 0 0 0 0 0 0 2
PEAK HR FACTOR : 0.250 0.250

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 0 0 0 0 0 0 0
11:45 AM 0 1 0 0 0 0 0 0 1
12:00 PM 1 0 0 0 0 0 0 0 1
12:15 PM 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0
1:00 PM 1 1 0 0 0 0 0 0 2
1:15 PM 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 2 2 0 0 0 0 0 0 4
APPROACH %'s : 50.00% 50.00%

PEAK HR : 12:30 PM 165 161 170 TOTAL

PEAK HR VOL : 1 1 0 0 0 0 0 0 2
PEAK HR FACTOR : 0.250 0.250

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0
4:30 PM 0 1 0 0 0 0 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0
5:00 PM 0 1 0 0 0 0 0 0 1
5:15 PM 1 1 0 0 0 0 0 0 2
5:30 PM 1 0 0 0 0 0 0 0 1
5:45 PM 3 0 0 0 0 0 0 0 3
6:00 PM 0 1 0 0 0 0 0 0 1
6:15 PM 1 1 0 0 0 0 0 0 2

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 6 5 0 0 0 0 0 0 11
APPROACH %'s : 54.55% 45.45%

PEAK HR : 04:45 PM 289 286 295 TOTAL

PEAK HR VOL : 2 2 0 0 0 0 0 0 4
PEAK HR FACTOR : 0.500 0.500

Pedestrians (Crosswalks)

WEST LEG

08:00 AM - 09:00 AM

190th St

04:45 PM - 05:45 PM

12:30 PM - 01:30 PM

0.500
0.500

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.250
0.250

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.500
0.500

AM NORTH LEG SOUTH LEG EAST LEG

I-405 SB Ramps I-405 SB Ramps 190th St



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	at	190th	Street



Prepared by National Data & Surveying Services

ID: 19-05587-006 Day:
City: Torrance Date:

AM 428 1374 186 0 AM

NOON 397 1083 180 1 NOON

PM 347 1171 134 2 PM
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National Data & Surveying Services

Intersection Turning Movement CountCity: Torrance Project ID: 19-05587-006
Control: Signalized Date:

NS/EW Streets:

1 4 1 0 2 3 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 34 156 15 0 16 181 99 0 19 44 46 0 41 188 23 0 862
6:45 AM 28 175 37 0 21 224 99 0 25 88 76 0 69 219 17 0 1078
7:00 AM 36 218 22 0 22 268 125 0 33 86 67 0 55 199 21 0 1152
7:15 AM 20 222 45 0 22 260 104 0 29 146 72 0 70 269 34 0 1293
7:30 AM 45 308 40 0 35 344 127 0 28 134 94 0 77 200 27 0 1459
7:45 AM 27 315 37 0 42 300 94 0 38 185 112 0 79 273 32 0 1534
8:00 AM 40 246 23 0 51 390 123 0 48 154 122 0 74 204 31 0 1506
8:15 AM 36 205 22 0 42 311 104 0 37 203 128 0 84 263 37 0 1472
8:30 AM 37 279 15 0 51 373 107 0 35 145 104 0 64 230 29 0 1469
8:45 AM 43 208 36 0 32 300 97 0 49 169 137 0 76 233 41 0 1421

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 346 2332 292 0 334 2951 1079 0 341 1354 958 0 689 2278 292 0 13246
APPROACH %'s : 11.65% 78.52% 9.83% 0.00% 7.65% 67.62% 24.73% 0.00% 12.85% 51.04% 36.11% 0.00% 21.14% 69.90% 8.96% 0.00%

PEAK HR : 07:45 AM 40 35 44 07:45 AM TOTAL
PEAK HR VOL : 140 1045 97 0 186 1374 428 0 158 687 466 0 301 970 129 0 5981

PEAK HR FACTOR : 0.875 0.829 0.655 0.000 0.912 0.881 0.870 0.000 0.823 0.846 0.910 0.000 0.896 0.888 0.872 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 4 1 0 2 3 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 38 195 38 0 27 193 75 0 50 114 61 0 30 128 51 0 1000
11:45 AM 29 201 28 0 42 221 74 0 62 107 71 0 23 105 50 0 1013
12:00 PM 38 215 26 0 41 225 104 0 64 127 84 0 24 104 66 0 1118
12:15 PM 30 185 30 0 35 250 93 1 61 101 86 0 35 108 48 0 1063
12:30 PM 34 222 40 0 51 209 76 1 52 150 77 1 28 126 74 0 1141
12:45 PM 38 220 30 0 55 275 114 0 59 124 69 0 36 119 54 0 1193
1:00 PM 41 222 35 0 67 228 87 0 44 130 93 0 34 122 76 0 1179
1:15 PM 34 238 32 0 31 289 119 0 53 140 70 0 24 97 48 0 1175
1:30 PM 44 235 52 0 43 256 85 0 55 136 71 0 26 110 58 0 1171
1:45 PM 35 217 46 0 39 310 106 1 50 141 90 0 34 102 52 0 1223

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 361 2150 357 0 431 2456 933 3 550 1270 772 1 294 1121 577 0 11276
APPROACH %'s : 12.59% 74.97% 12.45% 0.00% 11.27% 64.24% 24.40% 0.08% 21.21% 48.98% 29.77% 0.04% 14.76% 56.28% 28.97% 0.00%

PEAK HR : 01:00 PM 169 163 172 01:45 PM TOTAL
PEAK HR VOL : 154 912 165 0 180 1083 397 1 202 547 324 0 118 431 234 0 4748

PEAK HR FACTOR : 0.875 0.958 0.793 0.000 0.672 0.873 0.834 0.250 0.918 0.970 0.871 0.000 0.868 0.883 0.770 0.000

1 4 1 0 2 3 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 36 306 45 0 43 305 90 0 47 289 97 0 25 138 70 0 1491
4:15 PM 35 258 47 0 28 266 73 0 80 255 131 0 41 140 59 0 1413
4:30 PM 28 345 41 0 36 317 98 1 83 262 117 0 62 165 65 0 1620
4:45 PM 30 280 54 0 35 265 94 0 89 338 106 0 51 140 78 0 1560
5:00 PM 30 337 44 0 32 299 85 1 81 270 107 0 38 186 77 0 1587
5:15 PM 32 334 53 0 27 278 80 0 121 260 124 0 61 193 77 0 1640
5:30 PM 29 307 37 0 40 329 88 1 97 286 124 0 67 169 67 0 1641
5:45 PM 31 289 48 0 28 243 75 1 87 305 118 0 51 218 62 0 1556
6:00 PM 35 246 40 0 23 296 96 2 67 214 109 0 39 158 67 0 1392
6:15 PM 29 226 36 0 26 301 75 0 73 283 113 0 52 167 56 0 1437

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 315 2928 445 0 318 2899 854 6 825 2762 1146 0 487 1674 678 0 15337
APPROACH %'s : 8.54% 79.39% 12.07% 0.00% 7.80% 71.11% 20.95% 0.15% 17.43% 58.36% 24.21% 0.00% 17.15% 58.96% 23.88% 0.00%

PEAK HR : 04:45 PM 292 289 298 05:30 PM TOTAL
PEAK HR VOL : 121 1258 188 0 134 1171 347 2 388 1154 461 0 217 688 299 0 6428

PEAK HR FACTOR : 0.945 0.933 0.870 0.000 0.838 0.890 0.923 0.500 0.802 0.854 0.929 0.000 0.810 0.891 0.958 0.000

0.975

Total

0.979

0.971

0.939

  WESTBOUND

0.909

0.844

 EASTBOUND SOUTHBOUND

 SOUTHBOUND

0.935 0.903

0.911

04:45 PM - 05:45 PM

 SOUTHBOUND
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AM

07:45 AM - 08:45 AM

01:00 PM - 02:00 PM

  NORTHBOUND

0.846

  NORTHBOUND
NOON

0.930

 EASTBOUND

10/1/2019

190th St

  NORTHBOUND

190th St

0.911

  WESTBOUND

Western Ave Western Ave

  WESTBOUND

0.881 0.891

 EASTBOUND

0.955



National Data & Surveying Services

Intersection Turning Movement Count
City: Torrance Project ID: 19-05587-006

Control: Signalized Date:

NS/EW Streets:

1 4 1 0 2 3 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:15 AM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4
7:30 AM 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 2
7:45 AM 0 0 0 0 0 3 0 0 0 2 0 0 0 0 0 0 5
8:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
8:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 0 0 0 6 0 0 1 3 0 0 0 2 0 0 15
APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 25.00% 75.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL
PEAK HR VOL : 0 0 0 0 0 4 0 0 0 2 0 0 0 1 0 0 7

PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.333 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.250 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 4 1 0 2 3 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
12:45 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
1:00 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 2
1:45 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1 1 0 1 3 0 0 0 0 1 0 0 1 1 0 9
APPROACH %'s : 0.00% 50.00% 50.00% 0.00% 25.00% 75.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 50.00% 50.00% 0.00%

PEAK HR : 01:00 PM 169 163 172 TOTAL
PEAK HR VOL : 0 0 1 0 0 1 0 0 0 0 1 0 0 0 1 0 4

PEAK HR FACTOR : 0.00 0.000 0.250 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.250 0.000

1 4 1 0 2 3 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
5:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
5:30 PM 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 3
5:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 3
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 3 0 0 0 4 0 0 0 1 0 0 0 4 1 0 14
APPROACH %'s : 25.00% 75.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 80.00% 20.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 TOTAL
PEAK HR VOL : 1 1 0 0 0 3 0 0 0 0 0 0 0 2 0 0 7

PEAK HR FACTOR : 0.25 0.250 0.000 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000

Bikes
Western Ave Western Ave 190th St 190th St

0.333 0.250 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND  SOUTHBOUND  EASTBOUND   WESTBOUND

PM
  NORTHBOUND  SOUTHBOUND  EASTBOUND   WESTBOUND

10/1/2019

04:45 PM - 05:45 PM

0.5830.500 0.750 0.500

01:00 PM - 02:00 PM

0.5000.250 0.250 0.250 0.250

07:45 AM - 08:45 AM

0.350



National Data & Surveying Services

Intersection Turning Movement CountLocation: Western Ave & 190th St Project ID: 19-05587-006
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 1 0 2 0 0 0 3
6:45 AM 0 1 2 1 0 2 0 1 7
7:00 AM 0 0 1 0 0 2 1 1 5
7:15 AM 0 0 1 0 0 0 0 0 1
7:30 AM 0 1 1 0 1 0 0 0 3
7:45 AM 0 0 4 0 0 0 0 0 4
8:00 AM 1 0 0 0 2 3 1 0 7
8:15 AM 1 1 0 0 0 0 0 2 4
8:30 AM 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 2 3 10 1 5 7 2 4 34
APPROACH %'s : 40.00% 60.00% 90.91% 9.09% 41.67% 58.33% 33.33% 66.67%

PEAK HR : 07:45 AM 39 34 43 TOTAL
PEAK HR VOL : 2 1 4 0 2 3 1 2 15

PEAK HR FACTOR : 0.500 0.250 0.250 0.250 0.250 0.250 0.250

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 2 2 0 0 1 0 5
11:45 AM 0 0 1 1 0 0 0 0 2
12:00 PM 0 0 1 0 0 0 1 0 2
12:15 PM 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 2 0 0 0 0 0 2
12:45 PM 0 0 1 0 1 2 0 0 4
1:00 PM 1 0 3 1 0 0 0 2 7
1:15 PM 0 0 0 0 1 0 0 0 1
1:30 PM 0 0 0 0 0 3 0 0 3
1:45 PM 0 0 0 2 0 3 0 0 5

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 1 0 10 6 2 8 2 2 31
APPROACH %'s : 100.00% 0.00% 62.50% 37.50% 20.00% 80.00% 50.00% 50.00%

PEAK HR : 01:00 PM 167 161 170 TOTAL
PEAK HR VOL : 1 0 3 3 1 6 0 2 16

PEAK HR FACTOR : 0.250 0.250 0.375 0.250 0.500 0.250

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 0 1 0 0 0 0 1
4:15 PM 0 0 1 2 1 3 0 1 8
4:30 PM 0 4 1 0 6 2 0 4 17
4:45 PM 0 1 0 1 2 2 1 0 7
5:00 PM 0 0 1 1 0 0 1 1 4
5:15 PM 3 0 0 1 2 2 1 0 9
5:30 PM 0 0 1 0 2 0 0 0 3
5:45 PM 1 2 2 0 0 0 0 2 7
6:00 PM 1 0 0 0 0 0 2 0 3
6:15 PM 1 0 0 0 0 2 0 0 3

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 6 7 6 6 13 11 5 8 62
APPROACH %'s : 46.15% 53.85% 50.00% 50.00% 54.17% 45.83% 38.46% 61.54%

PEAK HR : 04:45 PM 289 286 295 TOTAL
PEAK HR VOL : 3 1 2 3 6 4 3 1 23

PEAK HR FACTOR : 0.250 0.250 0.500 0.750 0.750 0.500 0.750 0.250

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

190th St

04:45 PM - 05:45 PM

01:00 PM - 02:00 PM

0.6390.333 0.625 0.625 0.500

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.5710.250 0.375 0.583 0.250

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.5360.375 0.250 0.250 0.375

AM NORTH LEG SOUTH LEG EAST LEG

Western Ave Western Ave 190th St



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	at	Harborgate	Way



Prepared by National Data & Surveying Services

ID: 19-05587-007 Day:

City: Torrance Date:
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Harborgate Way & 190th St

City: Torrance Project ID: 19-05587-007

Control: Signalized Date:

NS/EW Streets:

1.5 0.5 1 0 0 1 0 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 13 0 19 0 0 0 1 0 0 56 14 0 5 279 1 0 388
6:45 AM 25 2 11 0 0 0 1 0 2 113 11 0 8 323 0 0 496
7:00 AM 19 0 11 0 0 0 0 0 2 106 14 0 11 334 0 0 497
7:15 AM 36 0 17 0 0 0 0 0 1 166 19 0 13 331 0 0 583
7:30 AM 21 3 12 0 0 0 0 0 3 195 18 1 13 346 0 0 612
7:45 AM 38 1 10 0 0 0 0 0 5 197 26 0 16 393 0 0 686
8:00 AM 33 3 11 0 0 0 1 0 3 175 28 0 30 362 3 0 649
8:15 AM 43 5 6 0 0 0 1 0 8 212 30 0 19 373 0 0 697
8:30 AM 24 1 15 0 0 0 1 0 12 166 28 0 30 360 3 0 640
8:45 AM 33 5 15 0 1 0 0 0 12 167 36 0 29 334 3 0 635

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 285 20 127 0 1 0 5 0 48 1553 224 1 174 3435 10 0 5883

APPROACH %'s : 65.97% 4.63% 29.40% 0.00% 16.67% 0.00% 83.33% 0.00% 2.63% 85.05% 12.27% 0.05% 4.81% 94.92% 0.28% 0.00%

PEAK HR : 07:45 AM 40 35 44 08:15 AM TOTAL

PEAK HR VOL : 138 10 42 0 0 0 3 0 28 750 112 0 95 1488 6 0 2672
PEAK HR FACTOR : 0.802 0.500 0.700 0.000 0.000 0.000 0.750 0.000 0.583 0.884 0.933 0.000 0.792 0.947 0.500 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1.5 0.5 1 0 0 1 0 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 51 0 15 0 1 2 2 0 3 141 37 0 20 163 0 0 435

11:45 AM 50 1 32 0 1 1 3 0 1 131 43 0 16 148 0 0 427
12:00 PM 53 2 35 0 1 0 10 0 1 166 44 1 17 149 3 0 482
12:15 PM 55 2 26 0 1 0 5 1 3 170 34 0 20 158 1 0 476
12:30 PM 70 2 24 0 2 1 6 0 3 195 51 0 16 150 2 0 522
12:45 PM 69 1 40 0 1 1 2 0 6 160 41 0 20 147 1 0 489
1:00 PM 72 1 31 0 2 0 11 0 5 192 44 0 19 151 1 0 529
1:15 PM 60 3 29 0 0 0 3 0 3 164 27 0 14 128 0 0 431
1:30 PM 51 3 29 0 2 0 7 0 8 186 38 0 16 143 0 0 483
1:45 PM 48 4 21 0 0 0 2 0 5 201 41 0 21 141 0 0 484

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 579 19 282 0 11 5 51 1 38 1706 400 1 179 1478 8 0 4758

APPROACH %'s : 65.80% 2.16% 32.05% 0.00% 16.18% 7.35% 75.00% 1.47% 1.77% 79.53% 18.65% 0.05% 10.75% 88.77% 0.48% 0.00%

PEAK HR : 12:15 PM 166 163 172 01:00 PM TOTAL

PEAK HR VOL : 266 6 121 0 6 2 24 1 17 717 170 0 75 606 5 0 2016
PEAK HR FACTOR : 0.924 0.750 0.756 0.000 0.750 0.500 0.545 0.250 0.708 0.919 0.833 0.000 0.938 0.959 0.625 0.000

1.5 0.5 1 0 0 1 0 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 52 0 27 0 2 1 5 0 0 331 50 0 16 170 1 0 655
4:15 PM 53 0 20 0 3 0 3 0 5 307 35 0 16 165 1 0 608
4:30 PM 59 0 36 0 2 2 6 0 2 375 33 0 6 188 0 0 709
4:45 PM 46 0 23 0 2 0 4 0 1 383 53 0 15 189 0 0 716
5:00 PM 60 0 36 0 6 3 7 0 0 328 55 0 13 232 1 0 741
5:15 PM 58 1 20 0 3 1 4 0 1 349 42 0 17 265 0 0 761
5:30 PM 43 0 28 0 9 4 15 0 1 316 43 0 7 248 0 0 714
5:45 PM 46 0 16 0 4 1 6 0 0 358 59 0 10 246 1 0 747
6:00 PM 40 0 27 0 8 0 6 0 0 270 36 0 17 236 0 0 640
6:15 PM 40 0 26 0 2 2 2 0 1 340 47 0 15 213 0 0 688

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 497 1 259 0 41 14 58 0 11 3357 453 0 132 2152 4 0 6979

APPROACH %'s : 65.65% 0.13% 34.21% 0.00% 36.28% 12.39% 51.33% 0.00% 0.29% 87.86% 11.86% 0.00% 5.77% 94.06% 0.17% 0.00%

PEAK HR : 05:00 PM 293 289 298 05:15 PM TOTAL

PEAK HR VOL : 207 1 100 0 22 9 32 0 2 1351 199 0 47 991 2 0 2963
PEAK HR FACTOR : 0.863 0.250 0.694 0.000 0.611 0.563 0.533 0.000 0.500 0.943 0.843 0.000 0.691 0.935 0.500 0.000

  EASTBOUND

10/1/2019

190th St

  NORTHBOUND

190th St

0.971

  WESTBOUND

Harborgate Way Harborgate Way

  WESTBOUND

0.750 0.890
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0.908

PM
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07:45 AM - 08:45 AM

12:15 PM - 01:15 PM

  NORTHBOUND

0.880

  NORTHBOUND

NOON

0.893

0.958

Total

0.973

0.953

0.930

  WESTBOUND

0.922

0.958

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.802 0.563

0.635

05:00 PM - 06:00 PM

  SOUTHBOUND



National Data & Surveying Services

Intersection Turning Movement Count
Location: Harborgate Way & 190th St

City: Torrance Project ID: 19-05587-007
Control: Signalized Date:

NS/EW Streets:

1.5 0.5 1 0 0 1 0 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
7:45 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 0 0 0 0 0 0 0 0 3 0 0 0 1 0 0 5

APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL

PEAK HR VOL : 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3
PEAK HR FACTOR : 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1.5 0.5 1 0 0 1 0 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
12:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 4

APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 12:15 PM 166 163 172 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.250 0.000 0.000

1.5 0.5 1 0 0 1 0 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 1 1 0 0 6 0 0 8

APPROACH %'s : 0.00% 50.00% 50.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 05:00 PM 293 289 298 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.750 0.000 0.000

10/1/2019

05:00 PM - 06:00 PM

0.750
0.750

12:15 PM - 01:15 PM

0.500
0.250 0.250

07:45 AM - 08:45 AM

0.375
0.250

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

Bikes

Harborgate Way Harborgate Way 190th St 190th St



National Data & Surveying Services

Intersection Turning Movement Count
Location: Harborgate Way & 190th St Project ID: 19-05587-007

City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 0 0 0 0 0 0 0
6:45 AM 0 2 0 0 0 0 0 0 2
7:00 AM 1 0 1 0 0 0 0 0 2
7:15 AM 0 0 1 0 0 0 0 0 1
7:30 AM 0 0 0 1 0 2 0 0 3
7:45 AM 0 0 0 0 2 0 0 0 2
8:00 AM 0 1 0 0 0 0 0 0 1
8:15 AM 3 1 0 0 1 5 0 0 10
8:30 AM 1 1 0 1 0 2 0 0 5
8:45 AM 1 2 0 1 3 0 0 0 7

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 6 7 2 3 6 9 0 0 33
APPROACH %'s : 46.15% 53.85% 40.00% 60.00% 40.00% 60.00%

PEAK HR : 07:45 AM 39 34 43 TOTAL

PEAK HR VOL : 4 3 0 1 3 7 0 0 18
PEAK HR FACTOR : 0.333 0.750 0.250 0.375 0.350

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 1 3 0 1 5 5 0 0 15
11:45 AM 2 1 0 1 0 2 0 0 6
12:00 PM 0 3 6 2 2 4 0 0 17
12:15 PM 6 2 0 1 1 9 0 0 19
12:30 PM 1 1 2 2 7 8 0 0 21
12:45 PM 2 3 1 2 3 0 0 0 11
1:00 PM 4 1 3 1 9 6 0 0 24
1:15 PM 2 0 1 2 3 3 0 0 11
1:30 PM 1 0 0 4 1 5 0 0 11
1:45 PM 3 3 0 1 3 3 0 0 13

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 22 17 13 17 34 45 0 0 148
APPROACH %'s : 56.41% 43.59% 43.33% 56.67% 43.04% 56.96%

PEAK HR : 12:15 PM 164 161 170 TOTAL

PEAK HR VOL : 13 7 6 6 20 23 0 0 75
PEAK HR FACTOR : 0.542 0.583 0.500 0.750 0.556 0.639

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 2 1 1 0 2 3 0 0 9
4:15 PM 0 0 1 1 1 2 0 0 5
4:30 PM 0 1 2 4 1 3 0 0 11
4:45 PM 0 0 0 0 1 2 0 0 3
5:00 PM 0 0 0 1 1 0 0 0 2
5:15 PM 0 0 0 2 0 2 0 0 4
5:30 PM 0 0 2 0 0 0 0 0 2
5:45 PM 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0 0 0
6:15 PM 0 0 0 1 0 0 0 0 1

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 2 2 6 9 6 12 0 0 37
APPROACH %'s : 50.00% 50.00% 40.00% 60.00% 33.33% 66.67%

PEAK HR : 05:00 PM 290 286 295 TOTAL

PEAK HR VOL : 0 0 2 3 1 2 0 0 8
PEAK HR FACTOR : 0.250 0.375 0.250 0.250

AM NORTH LEG SOUTH LEG EAST LEG

Harborgate Way Harborgate Way 190th St

0.450
0.438 0.250 0.417

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.781
0.625 0.750 0.717

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.500
0.625 0.375

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

190th St

05:00 PM - 06:00 PM

12:15 PM - 01:15 PM



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	at	Normandie	Avenue



Prepared by National Data & Surveying Services

ID: 19-05587-008 Day:

City: Torrance Date:

AM 714 720 179 0 AM

NOON 279 390 141 1 NOON

PM 292 608 87 0 PM

AM NOON PM PM NOON AM

1 2 1 0
0 325 173 52

3 832 582 1012

0 0 0 0 1 120 72 75

152 293 325 1 TEV 4634 3571 5042 0 0 1 0

801 822 1300 3 PHF 0.96 0.90 0.94

172 135 161 0
0 1 2 0

AM NOON PM PM NOON AM

PM 0 92 808 92 PM

NOON 0 58 548 76 NOON

AM 0 97 572 88 AM

1
9

0
th

 S
t

06:30 AM - 09:00 AM

11:30 AM - 02:00 PM

1823 919 1216

Normandie Ave

967

1040

Normandie Ave

SOUTHBOUND

04:00 PM - 06:30 PM

NORTHBOUND

1479

597

P
E

A
K

 H
O

U
R

S

Total Vehicles (AM)

01:00 PM - 02:00 PM

05:00 PM - 06:00 PM

776

1458

1015

Signalized

1
9

0
th

 S
t

E
A

S
T

B
O

U
N

D

Peak Hour Turning Movement Count

889

Total Vehicles (PM) Bikes (PM)

Normandie Ave & 190th St

Tuesday
10/01/2019

CONTROL

W
E

S
T

B
O

U
N

D

07:45 AM - 08:45 AM

Total Vehicles (Noon)

Pedestrians (Crosswalks)

Bikes (NOON)

1068

C
O

U
N

T
 P

E
R

IO
D

S

Bikes (AM)

NOON AM PM 

1
1
 

3 

12 

2
 

2
 

4
 

0
 

1
 

0
 

1
3
  

1
 

3
 

1
7
  

1
2
 

16 
0 

12 
13 

4 
1 
0 
1 
2 
2 

PM 

AM 

AM 

NOON 

PM 

PM 

NOON 

AM 

AM 

NOON 

PM 

NOON 

0 

0 

0 

3 

1 

0 
0

 

0
 

0
 

1
 

0
 

0
 

0 

2 

0 

0 

0 

0 

0
 

3
 

3
 

0
 

2
 

2
 

75 

1012 

52 

172 

801 

152 

7
1

4
 

7
2

0
 

1
7

9
 

9
7

 

5
7

2
 

8
8

 

72 

582 

173 

135 

822 

293 

2
7

9
 

3
9

0
 

1
4

1
 

5
8

 
5

4
8

 

7
6

 

120 

832 

325 

161 

1300 

325 

2
9

2
 

6
0

8
 

8
7

 

9
2

 

8
0

8
 

9
2

 

0 

0 

0 

0 

0 

0 

0
 

0
 

2
 

2
 

1
 

0
 

N
O

O
N

 

P
M

 

A
M

 

N
O

O
N

 

A
M

 

P
M

 

N
O

O
N

 

A
M

 

P
M

 

N
O

O
N

 

P
M

 

A
M

 



National Data & Surveying Services

Intersection Turning Movement Count
Location: Normandie Ave & 190th St

City: Torrance Project ID: 19-05587-008

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 1 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 14 83 15 0 2 101 140 0 25 71 12 0 14 184 10 0 671
6:45 AM 12 99 12 0 26 160 164 0 24 109 21 0 15 202 7 0 851
7:00 AM 22 114 7 0 21 120 136 0 32 124 25 0 17 236 13 0 867
7:15 AM 29 159 18 0 28 149 132 0 29 155 31 0 25 219 11 0 985
7:30 AM 28 145 19 0 28 152 145 0 41 227 28 0 18 252 12 0 1095
7:45 AM 28 159 25 0 54 200 169 0 34 174 37 0 18 252 16 0 1166
8:00 AM 20 132 19 0 42 184 184 0 38 226 54 0 32 266 7 0 1204
8:15 AM 29 138 26 0 38 180 177 0 30 198 33 0 16 243 18 0 1126
8:30 AM 20 143 18 0 45 156 184 0 50 203 48 0 9 251 11 0 1138
8:45 AM 22 124 16 0 46 170 138 0 33 190 36 0 25 235 19 0 1054

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 224 1296 175 0 330 1572 1569 0 336 1677 325 0 189 2340 124 0 10157

APPROACH %'s : 13.22% 76.46% 10.32% 0.00% 9.51% 45.29% 45.20% 0.00% 14.37% 71.73% 13.90% 0.00% 7.12% 88.20% 4.67% 0.00%

PEAK HR : 07:45 AM 40 35 44 08:00 AM TOTAL

PEAK HR VOL : 97 572 88 0 179 720 714 0 152 801 172 0 75 1012 52 0 4634
PEAK HR FACTOR : 0.836 0.899 0.846 0.000 0.829 0.900 0.970 0.000 0.760 0.886 0.796 0.000 0.586 0.951 0.722 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 1 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 22 128 12 0 17 84 63 0 65 172 37 0 14 171 48 0 833

11:45 AM 17 124 24 0 25 89 71 0 76 170 27 0 18 159 60 0 860
12:00 PM 19 132 15 0 24 76 59 0 88 187 29 0 18 175 62 0 884
12:15 PM 19 143 15 0 35 87 65 0 78 181 38 0 20 179 47 0 907
12:30 PM 18 114 16 0 40 93 66 0 51 204 27 0 15 161 57 0 862
12:45 PM 11 113 17 0 51 97 64 0 60 205 33 0 12 151 58 0 872
1:00 PM 18 138 21 0 35 83 57 0 76 203 32 0 14 142 36 0 855
1:15 PM 10 135 16 0 34 92 61 0 77 192 29 0 21 144 38 0 849
1:30 PM 15 143 19 0 40 111 88 1 88 226 36 0 19 153 55 0 994
1:45 PM 15 132 20 0 32 104 73 0 52 201 38 0 18 143 44 1 873

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 164 1302 175 0 333 916 667 1 711 1941 326 0 169 1578 505 1 8789

APPROACH %'s : 9.99% 79.34% 10.66% 0.00% 17.37% 47.78% 34.79% 0.05% 23.88% 65.18% 10.95% 0.00% 7.50% 70.04% 22.41% 0.04%

PEAK HR : 01:00 PM 169 163 172 01:30 PM TOTAL

PEAK HR VOL : 58 548 76 0 141 390 279 1 293 822 135 0 72 582 173 1 3571
PEAK HR FACTOR : 0.806 0.958 0.905 0.000 0.881 0.878 0.793 0.250 0.832 0.909 0.888 0.000 0.857 0.951 0.786 0.250

1 2 0 0 1 2 1 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 15 166 26 0 18 96 64 0 69 395 51 0 16 168 50 0 1134
4:15 PM 15 167 25 0 24 142 61 0 75 271 39 0 16 141 43 0 1019
4:30 PM 15 183 37 0 18 132 68 0 77 370 37 0 26 166 62 0 1191
4:45 PM 20 217 23 0 28 145 70 0 67 340 37 0 20 147 37 0 1151
5:00 PM 19 220 29 0 19 140 76 0 71 347 34 0 32 203 107 0 1297
5:15 PM 35 239 27 0 35 167 74 0 90 315 44 0 26 209 78 0 1339
5:30 PM 21 164 13 0 22 149 65 0 68 292 44 0 39 221 90 0 1188
5:45 PM 17 185 23 0 11 152 77 0 96 346 39 0 23 199 50 0 1218
6:00 PM 14 141 19 0 28 129 77 0 88 301 43 0 23 206 51 0 1120
6:15 PM 13 159 20 0 16 148 62 0 64 290 52 0 20 163 51 0 1058

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 184 1841 242 0 219 1400 694 0 765 3267 420 0 241 1823 619 0 11715

APPROACH %'s : 8.12% 81.21% 10.67% 0.00% 9.47% 60.53% 30.00% 0.00% 17.18% 73.38% 9.43% 0.00% 8.98% 67.95% 23.07% 0.00%

PEAK HR : 05:00 PM 293 289 298 05:15 PM TOTAL

PEAK HR VOL : 92 808 92 0 87 608 292 0 325 1300 161 0 120 832 325 0 5042
PEAK HR FACTOR : 0.657 0.845 0.793 0.000 0.621 0.910 0.948 0.000 0.846 0.937 0.915 0.000 0.769 0.941 0.759 0.000

  EASTBOUND

10/1/2019

190th St

  NORTHBOUND

190th St

0.934

  WESTBOUND

Normandie Ave Normandie Ave

  WESTBOUND

0.953 0.884

  EASTBOUND

0.893

PM

AM

07:45 AM - 08:45 AM

01:00 PM - 02:00 PM

  NORTHBOUND

0.893

  NORTHBOUND

NOON

0.963

0.962

Total

0.941

0.898

0.928

  WESTBOUND

0.912

0.912

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.824 0.894

0.845

05:00 PM - 06:00 PM

  SOUTHBOUND



National Data & Surveying Services

Intersection Turning Movement Count
Location: Normandie Ave & 190th St

City: Torrance Project ID: 19-05587-008
Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 1 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
7:30 AM 1 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0 6
7:45 AM 1 0 0 1 0 0 0 0 0 1 2 0 0 0 0 0 5
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 3 0 1 1 1 3 0 0 0 3 5 0 0 2 0 0 19

APPROACH %'s : 60.00% 0.00% 20.00% 20.00% 25.00% 75.00% 0.00% 0.00% 0.00% 37.50% 62.50% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:45 AM 40 35 44 TOTAL

PEAK HR VOL : 1 0 0 1 0 0 0 0 0 1 3 0 0 0 0 0 6
PEAK HR FACTOR : 0.250 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.250 0.375 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 1 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
11:45 AM 0 2 0 0 1 0 0 0 0 1 0 0 0 0 0 0 4
12:00 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
12:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
1:00 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
1:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
1:30 PM 0 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 4
1:45 PM 0 0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 3 5 2 0 4 4 0 0 0 2 0 0 0 4 0 0 24

APPROACH %'s : 30.00% 50.00% 20.00% 0.00% 50.00% 50.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 01:00 PM 169 163 172 TOTAL

PEAK HR VOL : 0 2 2 0 3 3 0 0 0 0 0 0 0 2 0 0 12
PEAK HR FACTOR : 0.00 0.250 0.500 0.000 0.750 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000

1 2 0 0 1 2 1 0 1 3 0 0 1 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
4:30 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 1 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 4
5:45 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
6:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 2
6:15 PM 0 1 0 0 0 0 1 0 0 1 0 0 0 1 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 3 0 0 3 1 1 0 0 2 0 0 0 2 0 1 15

APPROACH %'s : 40.00% 60.00% 0.00% 0.00% 60.00% 20.00% 20.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 66.67% 0.00% 33.33%

PEAK HR : 05:00 PM 293 289 298 TOTAL

PEAK HR VOL : 2 1 0 0 2 0 0 0 0 0 0 0 0 0 0 1 6
PEAK HR FACTOR : 0.50 0.250 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250

10/1/2019

05:00 PM - 06:00 PM

0.375
0.375 0.250 0.250

01:00 PM - 02:00 PM

0.750
0.333 0.750 0.500

07:45 AM - 08:45 AM

0.300
0.250

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

0.333

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

Bikes

Normandie Ave Normandie Ave 190th St 190th St



National Data & Surveying Services

Intersection Turning Movement CountLocation: Normandie Ave & 190th St Project ID: 19-05587-008
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 1 0 3 0 0 0 0 0 4
6:45 AM 0 0 0 0 1 3 0 0 4
7:00 AM 1 0 3 0 0 0 0 0 4
7:15 AM 0 0 3 1 0 2 0 1 7
7:30 AM 0 1 4 0 2 2 0 1 10
7:45 AM 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 2 0 0 0 2
8:15 AM 0 0 1 0 0 0 0 0 1
8:30 AM 0 0 2 1 1 0 1 0 5
8:45 AM 0 0 1 1 1 0 0 0 3

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 2 1 17 3 7 7 1 2 40
APPROACH %'s : 66.67% 33.33% 85.00% 15.00% 50.00% 50.00% 33.33% 66.67%

PEAK HR : 07:45 AM 39 34 43 TOTAL

PEAK HR VOL : 0 0 3 1 3 0 1 0 8
PEAK HR FACTOR : 0.375 0.250 0.375 0.250

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 1 0 4 3 4 3 3 0 18
11:45 AM 0 1 5 0 4 0 0 0 10
12:00 PM 0 1 3 4 2 3 0 0 13
12:15 PM 1 1 10 2 9 2 0 0 25
12:30 PM 0 0 5 1 6 2 0 0 14
12:45 PM 0 2 2 4 1 4 1 0 14
1:00 PM 0 0 2 2 3 3 0 0 10
1:15 PM 1 1 10 4 3 4 1 0 24
1:30 PM 2 0 3 6 3 7 1 1 23
1:45 PM 1 0 2 1 3 2 0 0 9

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 6 6 46 27 38 30 6 1 160
APPROACH %'s : 50.00% 50.00% 63.01% 36.99% 55.88% 44.12% 85.71% 14.29%

PEAK HR : 01:00 PM 167 161 170 TOTAL

PEAK HR VOL : 4 1 17 13 12 16 2 1 66
PEAK HR FACTOR : 0.500 0.250 0.425 0.542 1.000 0.571 0.500 0.250

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 1 0 3 1 0 3 0 0 8
4:15 PM 0 1 3 1 3 3 0 0 11
4:30 PM 0 3 3 5 2 2 1 0 16
4:45 PM 1 0 0 1 3 0 2 0 7
5:00 PM 2 1 4 1 3 3 0 0 14
5:15 PM 0 0 3 5 5 2 0 1 16
5:30 PM 0 1 5 3 5 5 1 2 22
5:45 PM 0 0 0 2 0 2 1 1 6
6:00 PM 0 0 2 1 1 2 0 0 6
6:15 PM 0 0 2 2 1 0 0 0 5

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 4 6 25 22 23 22 5 4 111
APPROACH %'s : 40.00% 60.00% 53.19% 46.81% 51.11% 48.89% 55.56% 44.44%

PEAK HR : 05:00 PM 290 286 295 TOTAL

PEAK HR VOL : 2 2 12 11 13 12 2 4 58
PEAK HR FACTOR : 0.250 0.500 0.600 0.550 0.650 0.600 0.500 0.500

AM NORTH LEG SOUTH LEG EAST LEG

Normandie Ave Normandie Ave 190th St

0.400
0.333 0.375 0.250

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.688
0.625 0.536 0.700 0.375

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.659
0.333 0.719 0.625 0.500

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

190th St

05:00 PM - 06:00 PM

01:00 PM - 02:00 PM



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	at	195th	Street



Prepared by National Data & Surveying Services

ID: 19-05587-009 Day:

City: Torrance Date:
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & 195th St /Toyota Way

City: Torrance Project ID: 19-05587-009

Control: Signalized Date:

NS/EW Streets:

1 3 1 0 1 3 1 0 0.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 1 217 1 0 8 238 19 1 3 0 0 0 0 0 0 0 488
6:45 AM 4 236 2 0 13 341 11 1 3 1 2 0 0 0 0 0 614
7:00 AM 1 274 2 0 9 363 14 0 1 0 0 0 1 0 2 0 667
7:15 AM 1 291 2 0 8 391 8 0 6 0 1 0 1 0 0 1 710
7:30 AM 6 397 4 0 2 501 9 0 0 0 2 0 1 0 1 0 923
7:45 AM 2 388 2 0 5 490 5 1 5 0 1 0 0 0 0 0 899
8:00 AM 5 291 3 0 11 567 10 0 2 0 0 0 1 0 1 0 891
8:15 AM 2 296 7 1 4 506 6 3 2 0 2 0 2 0 0 0 831
8:30 AM 3 307 6 0 4 516 11 0 3 0 1 0 0 0 0 0 851
8:45 AM 1 315 1 0 6 477 7 1 3 0 0 0 3 0 2 0 816

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 26 3012 30 1 70 4390 100 7 28 1 9 0 9 0 6 1 7690

APPROACH %'s : 0.85% 98.14% 0.98% 0.03% 1.53% 96.12% 2.19% 0.15% 73.68% 2.63% 23.68% 0.00% 56.25% 0.00% 37.50% 6.25%

PEAK HR : 07:30 AM 39 35 44 07:30 AM TOTAL

PEAK HR VOL : 15 1372 16 1 22 2064 30 4 9 0 5 0 4 0 2 0 3544
PEAK HR FACTOR : 0.625 0.864 0.571 0.250 0.500 0.910 0.750 0.333 0.450 0.000 0.625 0.000 0.500 0.000 0.500 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 3 1 0 1 3 1 0 0.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 1 268 3 0 4 263 6 0 5 0 4 0 4 0 5 0 563

11:45 AM 0 259 2 0 9 304 4 1 8 0 1 0 2 1 4 0 595
12:00 PM 1 274 2 0 10 310 3 1 6 0 3 0 4 0 4 0 618
12:15 PM 0 267 3 0 9 342 9 3 8 0 6 0 2 0 5 0 654
12:30 PM 0 254 5 1 3 299 5 1 6 0 1 1 5 1 3 0 585
12:45 PM 1 278 6 0 2 352 6 1 3 1 1 0 3 0 1 0 655
1:00 PM 0 280 4 1 8 336 4 1 8 0 1 0 2 0 4 0 649
1:15 PM 3 303 3 1 7 369 5 0 5 0 1 0 0 0 1 0 698
1:30 PM 3 303 2 0 2 334 3 0 10 1 4 0 2 0 2 0 666
1:45 PM 3 303 4 0 2 419 4 1 5 0 2 0 4 0 1 0 748

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 12 2789 34 3 56 3328 49 9 64 2 24 1 28 2 30 0 6431

APPROACH %'s : 0.42% 98.27% 1.20% 0.11% 1.63% 96.69% 1.42% 0.26% 70.33% 2.20% 26.37% 1.10% 46.67% 3.33% 50.00% 0.00%

PEAK HR : 01:00 PM 169 163 172 01:45 PM TOTAL

PEAK HR VOL : 9 1189 13 2 19 1458 16 2 28 1 8 0 8 0 8 0 2761
PEAK HR FACTOR : 0.750 0.981 0.813 0.500 0.594 0.870 0.800 0.500 0.700 0.250 0.500 0.000 0.500 0.000 0.500 0.000

1 3 1 0 1 3 1 0 0.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 1 379 2 0 2 423 2 4 2 0 3 0 4 0 6 0 828
4:15 PM 0 330 3 1 4 429 3 1 4 1 1 0 5 0 2 0 784
4:30 PM 0 401 1 0 3 402 4 1 2 0 1 0 3 0 10 0 828
4:45 PM 3 375 0 0 4 418 4 0 6 1 5 0 3 0 5 0 824
5:00 PM 0 382 3 1 9 426 3 1 6 0 3 0 9 1 15 0 859
5:15 PM 1 426 2 0 3 461 3 0 3 0 3 0 5 0 5 0 912
5:30 PM 2 365 1 0 3 486 3 0 1 0 1 0 8 0 7 0 877
5:45 PM 0 364 0 0 3 438 0 0 3 0 2 0 1 0 3 0 814
6:00 PM 1 352 0 0 0 456 6 0 2 0 2 0 3 0 0 0 822
6:15 PM 0 326 0 0 2 438 6 2 4 0 3 0 3 0 2 0 786

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 8 3700 12 2 33 4377 34 9 33 2 24 0 44 1 55 0 8334

APPROACH %'s : 0.21% 99.41% 0.32% 0.05% 0.74% 98.29% 0.76% 0.20% 55.93% 3.39% 40.68% 0.00% 44.00% 1.00% 55.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 05:15 PM TOTAL

PEAK HR VOL : 6 1548 6 1 19 1791 13 1 16 1 12 0 25 1 32 0 3472
PEAK HR FACTOR : 0.500 0.908 0.500 0.250 0.528 0.921 0.813 0.250 0.667 0.250 0.600 0.000 0.694 0.250 0.533 0.000

0.960

Total

0.952

0.923

0.604

  WESTBOUND

0.580

0.667

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.910 0.927

0.877

04:45 PM - 05:45 PM

  SOUTHBOUND

PM

AM

07:30 AM - 08:30 AM

01:00 PM - 02:00 PM

  NORTHBOUND

0.862

  NORTHBOUND

NOON

0.978

  EASTBOUND

10/1/2019

195th St /Toyota Way

  NORTHBOUND

195th St /Toyota Way

0.750

  WESTBOUND

Western Ave Western Ave

  WESTBOUND

0.901 0.583

  EASTBOUND

0.617



National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & 195th St /Toyota Way

City: Torrance Project ID: 19-05587-009
Control: Signalized Date:

NS/EW Streets:

1 3 1 0 1 3 1 0 0.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:15 AM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 2 0 0 0 3 0 0 0 0 0 0 0 0 0 0 5
8:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 0 0 0 6 0 0 0 0 0 0 0 0 0 0 11

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:30 AM 39 35 44 TOTAL

PEAK HR VOL : 0 2 0 0 0 4 0 0 0 0 0 0 0 0 0 0 6
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.000 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 3 1 0 1 3 1 0 0.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 2 0 0 0 4 0 0 0 0 0 0 0 0 1 0 7

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%

PEAK HR : 01:00 PM 169 163 172 TOTAL

PEAK HR VOL : 0 0 0 0 0 3 0 0 0 0 0 0 0 0 1 0 4
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.375 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

1 3 1 0 1 3 1 0 0.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2
5:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:30 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 2 1 0 0 3 0 0 0 0 0 0 0 0 0 0 6

APPROACH %'s : 0.00% 66.67% 33.33% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 TOTAL

PEAK HR VOL : 0 1 1 0 0 3 0 0 0 0 0 0 0 0 0 0 5
PEAK HR FACTOR : 0.00 0.250 0.250 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Bikes

Western Ave Western Ave 195th St /Toyota Way 195th St /Toyota Way

0.333

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

04:45 PM - 05:45 PM

0.625
0.500 0.750

01:00 PM - 02:00 PM

0.500
0.375 0.250

07:30 AM - 08:30 AM

0.300
0.250



National Data & Surveying Services

Intersection Turning Movement CountLocation: Western Ave & 195th St /Toyota Way Project ID: 19-05587-009
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 0 0 0 0 0 0 0
6:45 AM 0 0 0 0 1 0 0 0 1
7:00 AM 0 1 0 0 1 0 0 0 2
7:15 AM 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0
7:45 AM 2 1 0 0 1 2 0 0 6
8:00 AM 0 0 0 0 0 2 0 0 2
8:15 AM 0 0 0 0 0 0 0 1 1
8:30 AM 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 2 2 0 0 3 4 0 1 12
APPROACH %'s : 50.00% 50.00% 42.86% 57.14% 0.00% 100.00%

PEAK HR : 07:30 AM 38 34 43 TOTAL

PEAK HR VOL : 2 1 0 0 1 4 0 1 9
PEAK HR FACTOR : 0.250 0.250 0.250 0.500 0.250

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 1 0 0 0 1
12:00 PM 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 2 0 0 2
12:45 PM 0 0 0 0 0 0 0 0 0
1:00 PM 0 0 0 0 0 0 0 0 0
1:15 PM 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 0 0 0 0 0 0

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 0 0 0 1 2 0 0 3
APPROACH %'s : 33.33% 66.67%

PEAK HR : 01:00 PM 167 161 170 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR :

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0
4:45 PM 0 1 0 0 0 0 0 0 1
5:00 PM 0 0 0 0 0 0 0 1 1
5:15 PM 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0
6:00 PM 0 0 0 0 0 2 0 0 2
6:15 PM 0 0 0 0 0 2 0 0 2

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 1 0 0 0 4 0 1 6
APPROACH %'s : 0.00% 100.00% 0.00% 100.00% 0.00% 100.00%

PEAK HR : 04:45 PM 289 286 295 TOTAL

PEAK HR VOL : 0 1 0 0 0 0 0 1 2
PEAK HR FACTOR : 0.250 0.250

Pedestrians (Crosswalks)

WEST LEG

07:30 AM - 08:30 AM

195th St /Toyota Way

04:45 PM - 05:45 PM

01:00 PM - 02:00 PM

0.500
0.250 0.250

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.375
0.250 0.417 0.250

AM NORTH LEG SOUTH LEG EAST LEG

Western Ave Western Ave 195th St /Toyota Way



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	at	Del	Amo	Avenue



Prepared by National Data & Surveying Services

ID: 19-05587-010 Day:

City: Torrance Date:

AM 884 1370 15 0 AM

NOON 345 1155 23 1 NOON

PM 480 1560 36 1 PM

AM NOON PM PM NOON AM

0 3 1 0
0 34 39 54

1 40 35 130

0 0 0 0 0 12 11 32

284 274 597 1.5 TEV 4248 3179 4369 0 0 0 0

16 33 136 0.5 PHF 0.93 0.96 0.94

71 165 277 1
0 1 2 0

AM NOON PM PM NOON AM

PM 6 87 1088 15 PM

NOON 1 118 964 15 NOON

AM 1 111 1272 8 AM

Peak Hour Turning Movement Count

1855

Total Vehicles (PM) Bikes (PM)

Western Ave & Del Amo Blvd

Tuesday
10/01/2019

CONTROL

W
E

S
T

B
O

U
N

D

07:30 AM - 08:30 AM

Total Vehicles (Noon)

Pedestrians (Crosswalks)
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S
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1610
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & Del Amo Blvd

City: Torrance Project ID: 19-05587-010

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 3 0 0 1.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 44 165 2 0 4 131 106 0 15 1 17 0 2 15 6 0 508
6:45 AM 60 238 2 0 2 192 139 0 38 1 15 0 3 16 11 0 717
7:00 AM 45 233 1 1 1 203 162 0 32 1 16 0 3 22 10 0 730
7:15 AM 38 262 3 2 2 246 158 0 59 3 5 0 6 29 9 0 822
7:30 AM 29 352 1 0 4 319 203 0 61 2 10 0 14 32 11 0 1038
7:45 AM 34 367 0 1 2 341 228 0 77 4 26 0 11 34 22 0 1147
8:00 AM 23 266 5 0 7 322 223 0 70 4 17 0 5 23 12 0 977
8:15 AM 25 287 2 0 2 388 230 0 76 6 18 0 2 41 9 0 1086
8:30 AM 25 262 4 1 2 347 185 0 72 4 21 0 6 42 12 0 983
8:45 AM 23 267 3 1 3 338 220 0 87 4 30 0 5 47 11 0 1039

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 346 2699 23 6 29 2827 1854 0 587 30 175 0 57 301 113 0 9047

APPROACH %'s : 11.26% 87.80% 0.75% 0.20% 0.62% 60.02% 39.36% 0.00% 74.12% 3.79% 22.10% 0.00% 12.10% 63.91% 23.99% 0.00%

PEAK HR : 07:30 AM 39 35 44 07:45 AM TOTAL

PEAK HR VOL : 111 1272 8 1 15 1370 884 0 284 16 71 0 32 130 54 0 4248
PEAK HR FACTOR : 0.816 0.866 0.400 0.250 0.536 0.883 0.961 0.000 0.922 0.667 0.683 0.000 0.571 0.793 0.614 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 3 0 0 1.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 23 210 0 0 2 231 57 0 60 5 28 1 0 9 8 0 634

11:45 AM 35 205 2 1 3 276 68 0 58 9 30 0 2 9 3 0 701
12:00 PM 23 211 0 0 1 251 59 0 87 8 33 0 3 5 11 0 692
12:15 PM 23 220 3 0 3 291 76 0 78 9 40 0 3 9 7 0 762
12:30 PM 24 221 0 0 4 295 92 0 41 8 49 0 3 11 5 0 753
12:45 PM 35 247 3 1 3 254 72 0 58 7 33 0 5 7 9 0 734
1:00 PM 24 228 3 1 4 269 99 0 55 13 40 0 2 4 13 0 755
1:15 PM 33 250 7 0 6 307 92 0 58 6 45 0 3 8 9 0 824
1:30 PM 35 258 4 0 3 244 67 1 89 4 39 0 3 14 8 0 769
1:45 PM 26 228 1 0 10 335 87 0 72 10 41 0 3 9 9 0 831

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 281 2278 23 3 39 2753 769 1 656 79 378 1 27 85 82 0 7455

APPROACH %'s : 10.87% 88.12% 0.89% 0.12% 1.09% 77.29% 21.59% 0.03% 58.89% 7.09% 33.93% 0.09% 13.92% 43.81% 42.27% 0.00%

PEAK HR : 01:00 PM 169 163 172 01:45 PM TOTAL

PEAK HR VOL : 118 964 15 1 23 1155 345 1 274 33 165 0 11 35 39 0 3179
PEAK HR FACTOR : 0.843 0.934 0.536 0.250 0.575 0.862 0.871 0.250 0.770 0.635 0.917 0.000 0.917 0.625 0.750 0.000

1 2 0 0 1 3 0 0 1.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 24 262 7 0 14 369 97 0 142 31 59 0 5 16 7 0 1033
4:15 PM 32 254 9 1 10 377 101 0 128 24 66 0 8 9 9 0 1028
4:30 PM 20 251 4 3 4 350 109 0 125 29 69 0 4 9 10 0 987
4:45 PM 30 257 1 0 8 369 100 0 143 30 78 0 1 13 6 0 1036
5:00 PM 14 275 3 1 5 384 126 0 119 30 68 0 5 8 7 0 1045
5:15 PM 20 283 6 4 12 376 117 1 186 39 64 0 3 10 9 0 1130
5:30 PM 23 273 5 1 11 431 137 0 149 37 67 0 3 9 12 0 1158
5:45 PM 22 255 10 1 4 391 111 0 126 29 60 0 8 6 10 0 1033
6:00 PM 22 251 4 0 8 350 104 0 113 29 60 0 8 9 5 0 963
6:15 PM 22 237 3 2 13 387 105 0 92 32 60 0 4 12 6 0 975

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 229 2598 52 13 89 3784 1107 1 1323 310 651 0 49 101 81 0 10388

APPROACH %'s : 7.92% 89.83% 1.80% 0.45% 1.79% 75.97% 22.22% 0.02% 57.92% 13.57% 28.50% 0.00% 21.21% 43.72% 35.06% 0.00%

PEAK HR : 04:45 PM 292 289 298 05:30 PM TOTAL

PEAK HR VOL : 87 1088 15 6 36 1560 480 1 597 136 277 0 12 40 34 0 4369
PEAK HR FACTOR : 0.725 0.961 0.625 0.375 0.750 0.905 0.876 0.250 0.802 0.872 0.888 0.000 0.600 0.769 0.708 0.000

0.926

Total

0.943

0.956

0.874

  WESTBOUND

0.896

0.850

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.955 0.897

0.882

04:45 PM - 05:45 PM

  SOUTHBOUND

PM

AM

07:30 AM - 08:30 AM

01:00 PM - 02:00 PM

  NORTHBOUND

0.866

  NORTHBOUND

NOON

0.924

  EASTBOUND

10/1/2019

Del Amo Blvd

  NORTHBOUND

Del Amo Blvd

0.806

  WESTBOUND

Western Ave Western Ave

  WESTBOUND

0.915 0.867

  EASTBOUND

0.894



National Data & Surveying Services

Intersection Turning Movement Count
Location: Western Ave & Del Amo Blvd

City: Torrance Project ID: 19-05587-010
Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 3 0 0 1.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 3
7:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
7:45 AM 0 2 0 0 0 1 2 0 0 0 0 0 0 0 0 0 5
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 0 0 0 2 2 0 0 0 0 0 0 1 1 0 11

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 50.00% 50.00% 0.00% 0.00% 50.00% 50.00% 0.00%

PEAK HR : 07:30 AM 39 35 44 TOTAL

PEAK HR VOL : 0 2 0 0 0 2 2 0 0 0 0 0 0 0 0 0 6
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.000 0.500 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 3 0 0 1.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:30 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:00 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1 0 0 1 4 0 0 0 0 0 0 1 0 0 0 7

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 20.00% 80.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%

PEAK HR : 01:00 PM 169 163 172 TOTAL

PEAK HR VOL : 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 3
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.250 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1 2 0 0 1 3 0 0 1.5 0.5 1 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 3
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 2 0 0 0 1 0 0 1 0 0 0 4
5:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
6:00 PM 0 0 0 0 0 2 0 0 0 1 0 0 0 0 0 0 3
6:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 2 0 0 3 6 0 0 1 2 0 0 2 0 0 0 16

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%

PEAK HR : 04:45 PM 292 289 298 TOTAL

PEAK HR VOL : 0 1 0 0 0 2 0 0 1 1 0 0 1 0 0 0 6
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.250 0.000 0.000 0.250 0.000 0.000 0.000

Bikes

Western Ave Western Ave Del Amo Blvd Del Amo Blvd

0.333

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

NOON
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

10/1/2019

04:45 PM - 05:45 PM

0.375
0.250 0.250 0.500 0.250

01:00 PM - 02:00 PM

0.375
0.375

07:30 AM - 08:30 AM

0.300
0.250



National Data & Surveying Services

Intersection Turning Movement CountLocation: Western Ave & Del Amo Blvd Project ID: 19-05587-010
City: Torrance Date: 10/1/2019

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
6:30 AM 0 0 1 3 0 0 0 0 4
6:45 AM 0 0 0 5 0 0 0 0 5
7:00 AM 0 0 1 3 1 0 0 0 5
7:15 AM 0 0 0 6 1 0 0 0 7
7:30 AM 0 0 2 11 2 0 0 0 15
7:45 AM 0 0 0 1 0 0 2 0 3
8:00 AM 0 0 0 0 0 2 0 0 2
8:15 AM 0 0 0 0 0 2 0 0 2
8:30 AM 0 0 1 4 1 0 0 0 6
8:45 AM 0 0 0 3 0 0 0 1 4

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 0 5 36 5 4 2 1 53
APPROACH %'s : 12.20% 87.80% 55.56% 44.44% 66.67% 33.33%

PEAK HR : 07:30 AM 38 34 43 TOTAL

PEAK HR VOL : 0 0 2 12 2 4 2 0 22
PEAK HR FACTOR : 0.250 0.273 0.250 0.500 0.250

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
11:30 AM 0 0 0 3 0 2 0 1 6
11:45 AM 0 0 1 0 1 0 1 0 3
12:00 PM 0 0 2 1 1 2 1 1 8
12:15 PM 0 0 1 1 0 4 0 0 6
12:30 PM 0 0 0 2 1 0 0 1 4
12:45 PM 0 0 0 1 0 0 1 0 2
1:00 PM 0 0 1 0 1 0 0 0 2
1:15 PM 0 0 0 1 0 0 0 0 1
1:30 PM 0 0 0 0 0 0 0 0 0
1:45 PM 0 0 0 1 1 0 1 3 6

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 0 5 10 5 8 4 6 38
APPROACH %'s : 33.33% 66.67% 38.46% 61.54% 40.00% 60.00%

PEAK HR : 01:00 PM 167 161 170 TOTAL

PEAK HR VOL : 0 0 1 2 2 0 1 3 9
PEAK HR FACTOR : 0.250 0.500 0.500 0.250 0.250

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 0 0 2 2 0 2 0 0 6
4:15 PM 0 0 0 0 1 0 0 0 1
4:30 PM 0 0 6 1 2 0 0 0 9
4:45 PM 0 0 2 1 1 4 3 0 11
5:00 PM 0 0 0 1 0 2 0 0 3
5:15 PM 0 0 0 1 0 3 0 2 6
5:30 PM 0 0 3 0 1 2 0 1 7
5:45 PM 0 0 1 0 0 0 0 0 1
6:00 PM 0 0 2 0 0 0 0 1 3
6:15 PM 0 0 1 0 0 0 1 1 3

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 0 17 6 5 13 4 5 50
APPROACH %'s : 73.91% 26.09% 27.78% 72.22% 44.44% 55.56%

PEAK HR : 04:45 PM 289 286 295 TOTAL

PEAK HR VOL : 0 0 5 3 2 11 3 3 27
PEAK HR FACTOR : 0.417 0.750 0.500 0.688 0.250 0.375

Pedestrians (Crosswalks)

WEST LEG

07:30 AM - 08:30 AM

Del Amo Blvd

04:45 PM - 05:45 PM

01:00 PM - 02:00 PM

0.614
0.667 0.650 0.500

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.375
0.750 0.500 0.250

NOON NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.367
0.269 0.750 0.250

AM NORTH LEG SOUTH LEG EAST LEG

Western Ave Western Ave Del Amo Blvd



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 
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Existing	Traffic	Volume	Data	(2019)	

 24‐Hour	Machine	Counts



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	west	of	I‐405	SB	Ramps



Day: City: Torrance
Date: Project #: CA19_5461_001

NB SB EB WB
0 0 22,614 15,949

AM Period NB SB EB WB NB SB EB WB
00:00 86 32 118 317 225 542
00:15 54 19 73 366 243 609
00:30 41 17 58 355 207 562
00:45 53 234 13 81 66 315 289 1327 244 919 533 2246
01:00 49 10 59 323 229 552
01:15 19 10 29 332 276 608
01:30 26 13 39 385 295 680
01:45 18 112 9 42 27 154 332 1372 232 1032 564 2404
02:00 27 7 34 408 212 620
02:15 36 16 52 340 192 532
02:30 30 7 37 397 213 610
02:45 14 107 16 46 30 153 381 1526 201 818 582 2344
03:00 16 16 32 398 218 616
03:15 27 18 45 369 193 562
03:30 25 19 44 400 228 628
03:45 29 97 28 81 57 178 389 1556 185 824 574 2380
04:00 30 27 57 439 225 664
04:15 38 44 82 416 241 657
04:30 55 61 116 489 243 732
04:45 54 177 89 221 143 398 418 1762 242 951 660 2713
05:00 102 66 168 493 269 762
05:15 96 114 210 439 249 688
05:30 130 161 291 445 274 719
05:45 128 456 251 592 379 1048 401 1778 276 1068 677 2846
06:00 161 179 340 334 242 576
06:15 198 253 451 417 190 607
06:30 230 261 491 390 195 585
06:45 225 814 316 1009 541 1823 321 1462 183 810 504 2272
07:00 293 310 603 303 184 487
07:15 266 293 559 283 169 452
07:30 331 342 673 304 152 456
07:45 368 1258 349 1294 717 2552 279 1169 143 648 422 1817
08:00 319 336 655 225 102 327
08:15 295 323 618 252 126 378
08:30 351 355 706 226 88 314
08:45 315 1280 348 1362 663 2642 206 909 86 402 292 1311
09:00 285 309 594 198 97 295
09:15 284 279 563 226 79 305
09:30 296 315 611 229 80 309
09:45 242 1107 248 1151 490 2258 208 861 91 347 299 1208
10:00 309 243 552 147 67 214
10:15 265 220 485 157 59 216
10:30 298 226 524 139 67 206
10:45 263 1135 231 920 494 2055 107 550 56 249 163 799
11:00 305 217 522 127 51 178
11:15 278 242 520 94 32 126
11:30 304 237 541 91 36 127
11:45 292 1179 243 939 535 2118 74 386 24 143 98 529
TOTALS 7956 7738 15694 14658 8211 22869

SPLIT % 50.7% 49.3% 40.7% 64.1% 35.9% 59.3%

NB SB EB WB
0 0 22,614 15,949

AM Peak Hour 07:45 07:45 07:45 16:30 17:00 17:00
AM Pk Volume 1333 1363 2696 1839 1068 2846
Pk Hr Factor 0.906 0.960 0.940 0.933 0.967 0.934
7 ‐ 9 Volume 0 0 2538 2656 5194 0 0 3540 2019 5559

7 ‐ 9 Peak Hour 07:45 07:45 07:45 16:30 17:00 17:00
7 ‐ 9 Pk Volume 0  0  1333  1363  2696  0  0  1839  1068  2846 
Pk Hr Factor 0.000 0.000 0.906 0.960 0.940 0.000 0.000 0.933 0.967 0.934

VOLUME
Prepared by National Data & Surveying Services

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00

16:15
16:30

14:00
14:15
14:30

8/6/2019

14:45
15:00

DAILY TOTALS

PM Period

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00

18:00
18:15
18:30
18:45
19:00
19:15

190th St W/O 405 SB Ramps

21:30
21:45
22:00

Total
38,563

19:30
19:45
20:00
20:15

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

TOTAL

23:45
TOTALS

Total
38,563

DAILY TOTALS

21:00
21:15

20:30

4 ‐ 6 Peak Hour
4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour
PM Pk Volume
Pk Hr Factor
4 ‐ 6 Volume

20:45



Project #: CA19_5461_001 City: Torrance
Location: Date: 8/6/2019190th St W/O 405 SB Ramps

Prepared by National Data & Surveying Services
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	between	I‐405	SB	Ramps	and
Western	Avenue



Day: City: Torrance
Date: Project #: CA19_5461_002

NB SB EB WB
0 0 18,972 17,665

AM Period NB SB EB WB NB SB EB WB
00:00 61 48 109 259 265 524
00:15 39 26 65 259 267 526
00:30 33 33 66 245 252 497
00:45 39 172 17 124 56 296 232 995 268 1052 500 2047
01:00 27 19 46 200 271 471
01:15 31 23 54 228 321 549
01:30 22 21 43 248 337 585
01:45 21 101 16 79 37 180 277 953 273 1202 550 2155
02:00 26 11 37 277 257 534
02:15 27 33 60 285 217 502
02:30 28 12 40 337 240 577
02:45 17 98 25 81 42 179 314 1213 215 929 529 2142
03:00 19 32 51 361 220 581
03:15 29 17 46 340 229 569
03:30 15 30 45 357 233 590
03:45 21 84 37 116 58 200 364 1422 218 900 582 2322
04:00 20 34 54 423 244 667
04:15 19 46 65 441 269 710
04:30 34 75 109 466 252 718
04:45 38 111 106 261 144 372 429 1759 265 1030 694 2789
05:00 50 84 134 481 289 770
05:15 46 121 167 450 274 724
05:30 83 167 250 461 276 737
05:45 102 281 257 629 359 910 439 1831 305 1144 744 2975
06:00 95 203 298 345 248 593
06:15 129 244 373 425 211 636
06:30 148 275 423 491 206 697
06:45 198 570 319 1041 517 1611 377 1638 212 877 589 2515
07:00 200 295 495 304 194 498
07:15 212 313 525 283 192 475
07:30 245 327 572 259 176 435
07:45 331 988 344 1279 675 2267 237 1083 156 718 393 1801
08:00 305 330 635 182 141 323
08:15 274 333 607 212 161 373
08:30 295 342 637 169 116 285
08:45 281 1155 342 1347 623 2502 160 723 113 531 273 1254
09:00 220 301 521 175 128 303
09:15 215 312 527 140 107 247
09:30 193 324 517 171 117 288
09:45 220 848 287 1224 507 2072 120 606 120 472 240 1078
10:00 190 262 452 98 109 207
10:15 179 240 419 107 77 184
10:30 222 245 467 102 95 197
10:45 191 782 275 1022 466 1804 78 385 81 362 159 747
11:00 233 270 503 89 70 159
11:15 205 268 473 71 39 110
11:30 239 257 496 60 51 111
11:45 219 896 256 1051 475 1947 58 278 34 194 92 472
TOTALS 6086 8254 14340 12886 9411 22297

SPLIT % 42.4% 57.6% 39.1% 57.8% 42.2% 60.9%

NB SB EB WB
0 0 18,972 17,665

AM Peak Hour 07:45 07:45 07:45 17:00 13:00 17:00
AM Pk Volume 1205 1349 2554 1831 1202 2975
Pk Hr Factor 0.910 0.980 0.946 0.952 0.892 0.966
7 ‐ 9 Volume 0 0 2143 2626 4769 0 0 3590 2174 5764

7 ‐ 9 Peak Hour 07:45 07:45 07:45 17:00 17:00 17:00
7 ‐ 9 Pk Volume 0  0  1205  1349  2554  0  0  1831  1144  2975 
Pk Hr Factor 0.000 0.000 0.910 0.980 0.946 0.000 0.000 0.952 0.938 0.966

4 ‐ 6 Peak Hour
4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour
PM Pk Volume
Pk Hr Factor
4 ‐ 6 Volume

20:45

TOTAL

23:45
TOTALS

Total
36,637

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

190th St Bet. 405 SB Ramps & Western Ave

21:30
21:45
22:00

Total
36,637

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

8/6/2019

14:45
15:00

DAILY TOTALS

PM Period

VOLUME
Prepared by National Data & Surveying Services

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Project #: CA19_5461_002 City: Torrance
Location: Date: 8/6/2019190th St Bet. 405 SB Ramps & Western Ave

Prepared by National Data & Surveying Services
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

 190th	Street	east	of	Western	Avenue



Day: City: Torrance
Date: Project #: CA19_5461_003

NB SB EB WB

0 0 14,465 14,687

AM Period NB SB EB WB NB SB EB WB
00:00 35 22 57 207 207 414
00:15 16 20 36 176 222 398
00:30 12 12 24 228 204 432
00:45 21 84 15 69 36 153 203 814 216 849 419 1663
01:00 8 12 20 207 223 430
01:15 12 15 27 196 277 473
01:30 14 4 18 244 270 514
01:45 12 46 8 39 20 85 221 868 219 989 440 1857
02:00 14 4 18 243 189 432
02:15 26 9 35 255 177 432
02:30 15 5 20 350 208 558
02:45 8 63 8 26 16 89 278 1126 196 770 474 1896
03:00 16 10 26 343 187 530
03:15 13 14 27 300 272 572
03:30 18 16 34 320 234 554
03:45 16 63 6 46 22 109 284 1247 196 889 480 2136
04:00 11 18 29 379 264 643
04:15 16 21 37 372 250 622
04:30 15 23 38 397 254 651
04:45 31 73 42 104 73 177 356 1504 243 1011 599 2515
05:00 27 22 49 375 291 666
05:15 33 74 107 346 298 644
05:30 43 148 191 383 323 706
05:45 51 154 216 460 267 614 316 1420 305 1217 621 2637
06:00 61 149 210 273 239 512
06:15 89 213 302 352 228 580
06:30 85 236 321 402 177 579
06:45 141 376 295 893 436 1269 288 1315 212 856 500 2171
07:00 140 264 404 218 154 372
07:15 170 268 438 180 146 326
07:30 180 328 508 176 120 296
07:45 255 745 349 1209 604 1954 151 725 117 537 268 1262
08:00 227 291 518 121 106 227
08:15 206 280 486 114 88 202
08:30 205 324 529 117 61 178
08:45 178 816 285 1180 463 1996 96 448 93 348 189 796
09:00 163 263 426 106 70 176
09:15 157 263 420 86 60 146
09:30 153 240 393 100 66 166
09:45 144 617 210 976 354 1593 64 356 63 259 127 615
10:00 143 195 338 59 85 144
10:15 133 203 336 53 34 87
10:30 171 187 358 60 44 104
10:45 123 570 197 782 320 1352 48 220 43 206 91 426
11:00 180 215 395 37 28 65
11:15 161 207 368 38 27 65
11:30 177 217 394 31 33 64
11:45 157 675 223 862 380 1537 34 140 22 110 56 250

TOTALS 4282 6646 10928 10183 8041 18224

SPLIT % 39.2% 60.8% 37.5% 55.9% 44.1% 62.5%

NB SB EB WB

0 0 14,465 14,687

AM Peak Hour 07:45 07:30 07:45 16:00 17:00 17:00

AM Pk Volume 893 1248 2137 1504 1217 2637

Pk Hr Factor 0.875 0.894 0.885 0.947 0.942 0.934

7 - 9 Volume 0 0 1561 2389 3950 0 0 2924 2228 5152

7 - 9 Peak Hour 07:45 07:30 07:45 16:00 17:00 17:00

7 - 9 Pk Volume 0 0 893 1248 2137 0 0 1504 1217 2637 

Pk Hr Factor 0.000 0.000 0.875 0.894 0.885 0.000 0.000 0.947 0.942 0.934

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total
29,152

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

190th St E/O Western Ave

21:30
21:45
22:00

Total

29,152

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

8/6/2019

14:45
15:00

DAILY TOTALS

PM Period

VOLUME
Prepared by National Data & Surveying Services

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Project #: CA19_5461_003 City: Torrance

Location: Date: 8/6/2019190th St E/O Western Ave

Prepared by National Data & Surveying Services
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	north	of	190th	Street



Day: City: Torrance
Date: Project #: CA19_5461_004

NB SB EB WB
20,205 24,266 0 0

AM Period NB SB EB WB NB SB EB WB
00:00 66 63 129 349 381 730
00:15 57 53 110 337 367 704
00:30 51 44 95 313 399 712
00:45 45 219 28 188 73 407 305 1304 403 1550 708 2854
01:00 33 43 76 288 410 698
01:15 26 30 56 308 418 726
01:30 28 24 52 352 418 770
01:45 32 119 36 133 68 252 302 1250 390 1636 692 2886
02:00 18 31 49 272 367 639
02:15 43 36 79 272 362 634
02:30 44 32 76 363 344 707
02:45 44 149 44 143 88 292 329 1236 370 1443 699 2679
03:00 11 35 46 310 385 695
03:15 27 34 61 361 373 734
03:30 25 53 78 376 371 747
03:45 47 110 72 194 119 304 391 1438 360 1489 751 2927
04:00 42 40 82 362 319 681
04:15 44 97 141 400 363 763
04:30 59 149 208 389 340 729
04:45 77 222 201 487 278 709 408 1559 350 1372 758 2931
05:00 86 111 197 441 380 821
05:15 107 153 260 501 382 883
05:30 143 178 321 444 373 817
05:45 123 459 229 671 352 1130 450 1836 373 1508 823 3344
06:00 124 185 309 357 352 709
06:15 163 261 424 379 421 800
06:30 198 336 534 288 445 733
06:45 193 678 369 1151 562 1829 274 1298 370 1588 644 2886
07:00 209 343 552 285 335 620
07:15 224 369 593 214 315 529
07:30 241 374 615 266 236 502
07:45 272 946 409 1495 681 2441 215 980 219 1105 434 2085
08:00 260 437 697 247 232 479
08:15 261 444 705 227 221 448
08:30 248 396 644 197 207 404
08:45 256 1025 424 1701 680 2726 205 876 182 842 387 1718
09:00 212 325 537 197 218 415
09:15 242 329 571 154 167 321
09:30 233 344 577 195 178 373
09:45 258 945 324 1322 582 2267 153 699 163 726 316 1425
10:00 234 305 539 136 140 276
10:15 256 305 561 125 113 238
10:30 218 338 556 107 95 202
10:45 249 957 356 1304 605 2261 105 473 104 452 209 925
11:00 281 346 627 86 98 184
11:15 266 353 619 76 77 153
11:30 274 372 646 74 73 147
11:45 309 1130 380 1451 689 2581 61 297 67 315 128 612

TOTALS 6959 10240 17199 13246 14026 27272

SPLIT % 40.5% 59.5% 38.7% 48.6% 51.4% 61.3%

NB SB EB WB
20,205 24,266 0 0

AM Peak Hour 11:45 08:00 11:45 17:00 12:45 17:00

AM Pk Volume 1308 1701 2835 1836 1649 3344

Pk Hr Factor 0.937 0.958 0.971 0.916 0.986 0.947

7 - 9 Volume 1971 3196 0 0 5167 3395 2880 0 0 6275

7 - 9 Peak Hour 07:45 08:00 07:45 17:00 17:00 17:00

7 - 9 Pk Volume 1041 1701 0 0 2727 1836 1508 0 0 3344 

Pk Hr Factor 0.957 0.958 0.000 0.000 0.967 0.916 0.987 0.000 0.000 0.947

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00

16:15
16:30

14:00
14:15
14:30

8/6/2019

14:45
15:00

DAILY TOTALS

PM Period

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00

18:00
18:15
18:30
18:45
19:00
19:15

Western Ave N/O 190th St

21:30
21:45
22:00

Total

44,471

19:30
19:45
20:00
20:15

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

TOTAL

23:45

TOTALS

Total
44,471

DAILY TOTALS

21:00
21:15

20:30

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45



Project #: CA19_5461_004 City: Torrance

Location: Date: 8/6/2019Western Ave N/O 190th St

Prepared by NDS/ATD
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Existing	Traffic	Volume	Data	(2019)	

Western	Avenue	south	of	190th	Street



Day: City: Torrance
Date: Project #: CA19_5461_005

NB SB EB WB
19,686 24,381 0 0

AM Period NB SB EB WB NB SB EB WB
00:00 41 60 101 312 308 620
00:15 35 63 98 315 355 670
00:30 45 59 104 307 344 651
00:45 41 162 35 217 76 379 267 1201 366 1373 633 2574
01:00 28 44 72 298 298 596
01:15 18 38 56 301 382 683
01:30 33 24 57 364 324 688
01:45 29 108 20 126 49 234 316 1279 368 1372 684 2651
02:00 21 25 46 274 437 711
02:15 61 26 87 308 454 762
02:30 48 33 81 362 382 744
02:45 38 168 24 108 62 276 364 1308 418 1691 782 2999
03:00 16 26 42 288 409 697
03:15 22 28 50 368 431 799
03:30 31 35 66 404 443 847
03:45 50 119 50 139 100 258 351 1411 382 1665 733 3076
04:00 38 40 78 376 408 784
04:15 42 59 101 335 484 819
04:30 58 146 204 370 474 844
04:45 86 224 159 404 245 628 359 1440 433 1799 792 3239
05:00 97 87 184 417 446 863
05:15 117 128 245 373 365 738
05:30 148 175 323 392 470 862
05:45 152 514 259 649 411 1163 372 1554 525 1806 897 3360
06:00 134 167 301 344 481 825
06:15 176 220 396 341 333 674
06:30 208 283 491 337 365 702
06:45 236 754 340 1010 576 1764 299 1321 397 1576 696 2897
07:00 226 361 587 271 362 633
07:15 250 358 608 201 304 505
07:30 267 418 685 205 296 501
07:45 278 1021 463 1600 741 2621 180 857 257 1219 437 2076
08:00 258 441 699 233 233 466
08:15 277 427 704 196 316 512
08:30 283 481 764 154 221 375
08:45 249 1067 429 1778 678 2845 170 753 180 950 350 1703
09:00 242 332 574 169 159 328
09:15 236 305 541 129 143 272
09:30 266 361 627 158 159 317
09:45 263 1007 307 1305 570 2312 132 588 129 590 261 1178
10:00 257 302 559 129 96 225
10:15 249 316 565 119 114 233
10:30 220 285 505 104 69 173
10:45 246 972 293 1196 539 2168 90 442 73 352 163 794
11:00 264 277 541 80 60 140
11:15 284 318 602 75 68 143
11:30 289 302 591 70 61 131
11:45 305 1142 318 1215 623 2357 49 274 52 241 101 515

TOTALS 7258 9747 17005 12428 14634 27062

SPLIT % 42.7% 57.3% 38.6% 45.9% 54.1% 61.4%

NB SB EB WB
19,686 24,381 0 0

AM Peak Hour 11:45 07:45 07:45 17:00 17:15 17:00

AM Pk Volume 1239 1812 2908 1554 1841 3360

Pk Hr Factor 0.983 0.942 0.952 0.932 0.877 0.936

7 - 9 Volume 2088 3378 0 0 5466 2994 3605 0 0 6599

7 - 9 Peak Hour 07:45 07:45 07:45 17:00 16:15 17:00

7 - 9 Pk Volume 1096 1812 0 0 2908 1554 1837 0 0 3360 

Pk Hr Factor 0.968 0.942 0.000 0.000 0.952 0.932 0.949 0.000 0.000 0.936

4 - 6 Peak Hour

4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 - 6 Volume

20:45

TOTAL

23:45

TOTALS

Total
44,067

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Western Ave S/O 190th St

21:30
21:45
22:00

Total

44,067

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

8/6/2019

14:45
15:00

DAILY TOTALS

PM Period

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Project #: CA19_5461_005 City: Torrance

Location: Date: 8/6/2019Western Ave S/O 190th St

Prepared by NDS/ATD
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA)  

With Growth Calculations for both Year
2021 and Year 2023



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

  1. 182nd St at Western Ave 

 
 

 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 182nd St at Western Ave Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 123 946 72 80 947 196 84 365 67 163 1107 123

Existing  2021 Growth 2 10 1 1 10 3 1 4 1 2 12 2

Existing 2021 125 956 73 81 957 199 85 369 68 165 1119 125

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 123 946 NBR 80 947 196 84 365 67 163 1107 123

Opening Year  2023 Growth 3 20 NBR 2 20 5 2 8 2 4 24 3

Opening Year 2023 126 966 NBR 82 967 201 86 373 69 167 1131 126



Year 2021 and Year 2023 Traffic Volumes

Intersection: 182nd St at Western Ave Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 125 956 73 0 81 957 199 85 369 68 165 1119 125

Cumulative Projects Volume 1 7 0 0 0 28 0 0 0 5 0 0 0

126 963 73 0 81 985 199 85 369 73 165 1119 125

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 126 966 74 0 82 967 201 86 373 69 167 1131 126

Cumulative Projects Volume 1 7 0 0 0 28 0 0 0 5 0 0 0

127 973 74 0 82 995 201 86 373 74 167 1131 126

Project NET Volumes 5 11 5 0 0 22 0 0 0 3 3 0 0

132 984 79 0 82 1017 201 86 373 77 170 1131 126
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 182nd St and Western Ave Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 108 1016 124 0 67 979 121 161 442 89 104 313 79

Existing  2021 Growth 2 11 2 0 1 11 2 2 5 1 2 4 1

Existing 2021 110 1027 126 0 68 990 123 163 447 90 106 317 80

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 108 1016 124 0 67 979 121 161 442 89 104 313 79

Opening Year  2023 Growth 3 22 3 0 2 21 3 4 10 2 3 7 2

111 1038 127 0 69 1000 124 165 452 91 107 320 81
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 182nd St at Western Ave Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 110 1027 126 0 68 990 123 163 447 90 106 317 80

Cumulative Projects Volume 13 18 0 0 0 20 0 0 0 4 0 0 0

123 1045 126 0 68 1010 123 163 447 94 106 317 80

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 111 1038 127 0 69 1000 124 165 452 91 107 320 81

Cumulative Projects Volume 13 18 0 0 0 20 0 0 0 4 0 0 0

124 1056 127 0 69 1020 124 165 452 95 107 320 81

Project NET Volumes 9 51 9 0 0 61 0 0 0 8 8 0 0

133 1107 136 0 69 1081 124 165 452 103 115 320 81
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 182nd St at Western Ave Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 130 1144 268 0 57 960 148 143 970 82 98 717 65

Existing  2021 Growth 2 13 3 0 1 11 2 2 11 1 2 8 1

Existing 2021 132 1157 271 0 58 971 150 145 981 83 100 725 66

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 130 1144 268 0 57 960 148 143 970 82 98 717 65

Opening Year  2023 Growth 3 25 6 0 2 21 4 4 21 2 3 16 2

133 1169 274 0 59 981 152 147 991 84 101 733 67
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 182nd St at Western Ave Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 132 1157 271 0 58 971 150 145 981 83 100 725 66

Cumulative Projects Volume 5 28 0 0 0 11 0 0 0 3 0 0 0

137 1185 271 0 58 982 150 145 981 86 100 725 66

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 133 1169 274 0 59 981 152 147 991 84 101 733 67

Cumulative Projects Volume 5 28 0 0 0 11 0 0 0 3 0 0 0

138 1197 274 0 59 992 152 147 991 87 101 733 67

Project NET Volumes 6 15 6 0 0 31 0 0 0 5 5 0 0

144 1212 280 0 59 1023 152 147 991 92 106 733 67
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

2. Western Ave at I-405 NB Ramps 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Western Ave at I-405 NB Ramps Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1129 295 28 1253 0 0 0 0 899 0 198

Existing  2021 Growth 0 12 4 1 14 0 0 0 0 10 0 3

Existing 2021 0 1141 299 29 1267 0 0 0 0 909 0 201

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1129 295 28 1253 0 0 0 0 899 0 198

Opening Year  2023 Growth 0 24 7 1 27 0 0 0 0 19 0 5

Opening Year 2023 0 1153 302 29 1280 0 0 0 0 918 0 203



Year 2021 and Year 2023 Traffic Volumes

Intersection: Western Ave at I-405 NB Ramps Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 1141 299 0 29 1267 0 0 0 0 909 0 201

Cumulative Projects Volume 0 8 13 0 0 33 0 0 0 0 73 0 0

0 1149 312 0 29 1300 0 0 0 0 982 0 201

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 1153 302 0 29 1280 0 0 0 0 918 0 203

Cumulative Projects Volume 0 8 13 0 0 33 0 0 0 0 73 0 0

0 1161 315 0 29 1313 0 0 0 0 991 0 203

Project NET Volumes 0 21 11 0 0 28 0 0 0 0 7 0 0

0 1182 326 0 29 1341 0 0 0 0 998 0 203
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Western Ave at I-405 NB Ramps Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1043 333 0 59 1065 0 0 0 0 600 0 215

Existing  2021 Growth 0 11 4 0 1 12 0 0 0 0 7 0 3

Existing 2021 0 1054 337 0 60 1077 0 0 0 0 607 0 218

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1043 333 0 59 1065 0 0 0 0 600 0 215

Opening Year  2023 Growth 0 22 7 0 2 23 0 0 0 0 13 0 5

0 1065 340 0 61 1088 0 0 0 0 613 0 220
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: Western Ave at I-405 NB Ramps Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 1054 337 0 60 1077 0 0 0 0 607 0 218

Cumulative Projects Volume 0 21 26 0 0 24 0 0 0 0 47 0 0

0 1075 363 0 60 1101 0 0 0 0 654 0 218

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 1065 340 0 61 1088 0 0 0 0 613 0 220

Cumulative Projects Volume 0 21 26 0 0 24 0 0 0 0 47 0 0

0 1086 366 0 61 1112 0 0 0 0 660 0 220

Project NET Volumes 0 69 22 0 0 77 0 0 0 0 19 0 0

0 1155 388 0 61 1189 0 0 0 0 679 0 220
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Western Ave at I-405 NB Ramps Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1526 611 0 52 1094 0 0 0 0 667 0 218

Existing  2021 Growth 0 17 7 0 1 12 0 0 0 0 8 0 3

Existing 2021 0 1543 618 0 53 1106 0 0 0 0 675 0 221

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1526 611 0 52 1094 0 0 0 0 667 0 218

Opening Year  2023 Growth 0 33 13 0 2 23 0 0 0 0 15 0 5

0 1559 624 0 54 1117 0 0 0 0 682 0 223
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: Western Ave at I-405 NB Ramps Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

0 1576 655 0 53 1120 0 0 0 0 695 0 221

OLD Report 2021 Ambient Growth 0 1543 618 0 53 1106 0 0 0 0 675 0 221

Cumulative Projects Volume 0 33 37 0 0 14 0 0 0 0 20 0 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 1543 618 0 53 1106 0 0 0 0 675 0 221

Cumulative Projects Volume 0 33 37 0 0 14 0 0 0 0 20 0 0

0 1576 655 0 53 1120 0 0 0 0 695 0 221

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 1559 624 0 54 1117 0 0 0 0 682 0 223

Cumulative Projects Volume 0 33 37 0 0 14 0 0 0 0 20 0 0

0 1592 661 0 54 1131 0 0 0 0 702 0 223

Project NET Volumes 0 27 15 0 0 41 0 0 0 0 9 0 0

0 1619 676 0 54 1172 0 0 0 0 711 0 223
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

OLD  Report 2021 Ambient Growth Plus 

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

3. Western Ave at North Project Driveway 
 

 
 

 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Western Ave at Project Driveway Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1373 0 0 2049 0 0 0 0 0 0 0

Existing  2021 Growth 0 15 0 0 22 0 0 0 0 0 0 0

Existing 2021 0 1388 0 0 2071 0 0 0 0 0 0 0

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1373 0 0 2049 0 0 0 0 0 0 0

Opening Year  2023 Growth 0 29 0 0 44 0 0 0 0 0 0 0

Opening Year 2023 0 1402 0 0 2093 0 0 0 0 0 0 0



Year 2021 and Year 2023 Traffic Volumes

Intersection: Western Ave at Project Driveway Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 1388 0 0 0 2071 0 0 0 0 0 0 0

Cumulative Projects Volume 0 22 0 0 0 107 0 0 0 0 0 0 0

0 1410 0 0 0 2178 0 0 0 0 0 0 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 1402 0 0 0 2093 0 0 0 0 0 0 0

Cumulative Projects Volume 0 22 0 0 0 107 0 0 0 0 0 0 0

0 1424 0 0 0 2200 0 0 0 0 0 0 0

Project NET Volumes 0 32 0 0 0 -25 60 0 0 113 0 0 0

0 1456 0 0 0 2175 60 0 0 113 0 0 0
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Western Ave at Project Driveway Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1390 0 0 0 1712 0 0 0 0 0 0 0

Existing  2021 Growth 0 15 0 0 0 18 0 0 0 0 0 0 0

Existing 2021 0 1405 0 0 0 1730 0 0 0 0 0 0 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1390 0 0 0 1712 0 0 0 0 0 0 0

Opening Year  2023 Growth 0 30 0 0 0 36 0 0 0 0 0 0 0

0 1420 0 0 0 1748 0 0 0 0 0 0 0
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: Western Ave at Project Driveway Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 1405 0 0 0 1730 0 0 0 0 0 0 0

Cumulative Projects Volume 0 47 0 0 0 71 0 0 0 0 0 0 0

0 1452 0 0 0 1801 0 0 0 0 0 0 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 1420 0 0 0 1748 0 0 0 0 0 0 0

Cumulative Projects Volume 0 47 0 0 0 71 0 0 0 0 0 0 0

0 1467 0 0 0 1819 0 0 0 0 0 0 0

Project NET Volumes 0 91 0 0 0 -24 120 0 0 224 0 0 0

0 1558 0 0 0 1795 120 0 0 224 0 0 0
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Western Ave at Project Driveway Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1987 0 0 0 1689 0 0 0 0 0 0 0

Existing  2021 Growth 0 21 0 0 0 18 0 0 0 0 0 0 0

Existing 2021 0 2008 0 0 0 1707 0 0 0 0 0 0 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 1987 0 0 0 1689 0 0 0 0 0 0 0

Opening Year  2023 Growth 0 42 0 0 0 36 0 0 0 0 0 0 0

0 2029 0 0 0 1725 0 0 0 0 0 0 0
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: Western Ave at Project Driveway Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 2008 0 0 0 1707 0 0 0 0 0 0 0

Cumulative Projects Volume 0 70 0 0 0 34 0 0 0 0 0 0 0

0 2078 0 0 0 1741 0 0 0 0 0 0 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 2029 0 0 0 1725 0 0 0 0 0 0 0

Cumulative Projects Volume 0 70 0 0 0 34 0 0 0 0 0 0 0

0 2099 0 0 0 1759 0 0 0 0 0 0 0

Project NET Volumes 0 42 0 0 0 -37 87 0 0 155 0 0 0

0 2141 0 0 0 1722 87 0 0 155 0 0 0
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

 

 

 

 

 

  

4. 190th St at Van Ness Ave 
 

 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Van Ness Ave Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 94 388 189 95 682 388 111 1394 132 155 1227 76

Existing  2021 Growth 1 5 2 1 8 5 2 15 2 2 13 1

Existing 2021 95 393 191 96 690 393 113 1409 134 157 1240 77

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 94 388 189 95 682 388 111 1394 132 155 1227 76

Opening Year  2023 Growth 2 9 4 2 15 9 3 30 3 4 26 2

Opening Year 2023 96 397 193 97 697 397 114 1424 135 159 1253 78



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Van Ness Ave Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 95 393 191 0 96 690 393 113 1409 134 157 1240 77

Cumulative Projects Volume 9 12 1 0 4 31 0 0 13 31 0 23 1

104 405 192 0 100 721 393 113 1422 165 157 1263 78

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 96 397 193 0 97 697 397 114 1424 135 159 1253 78

Cumulative Projects Volume 9 12 1 0 4 31 0 0 13 31 0 23 1

105 409 194 0 101 728 397 114 1437 166 159 1276 79

Project NET Volumes 0 0 7 0 3 0 0 0 11 0 6 10 4

105 409 201 0 104 728 397 114 1448 166 165 1286 83
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Van Ness Ave Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 52 354 173 0 94 383 147 105 1180 91 98 689 119

Existing  2021 Growth 1 4 2 0 1 5 2 2 13 1 2 8 2

Existing 2021 53 358 175 0 95 388 149 107 1193 92 100 697 121

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 52 354 173 0 94 383 147 105 1180 91 98 689 119

Opening Year  2023 Growth 2 8 4 0 2 9 4 3 25 2 3 15 3

54 362 177 0 96 392 151 108 1205 93 101 704 122
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Van Ness Ave Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 53 358 175 0 95 388 149 107 1193 92 100 697 121

Cumulative Projects Volume 19 20 3 0 3 21 0 0 18 21 0 19 3

72 378 178 0 98 409 149 107 1211 113 100 716 124

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 54 362 177 0 96 392 151 108 1205 93 101 704 122

Cumulative Projects Volume 19 20 3 0 3 21 0 0 18 21 0 19 3

73 382 180 0 99 413 151 108 1223 114 101 723 125

Project NET Volumes 0 0 19 0 8 0 0 0 30 0 18 29 7

73 382 199 0 107 413 151 108 1253 114 119 752 132
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Van Ness Ave Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 146 851 219 0 94 494 186 249 1544 133 76 1063 106

Existing  2021 Growth 2 9 3 0 1 6 2 3 17 2 1 12 2

Existing 2021 148 860 222 0 95 500 188 252 1561 135 77 1075 108

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 146 851 219 0 94 494 186 249 1544 133 76 1063 106

Opening Year  2023 Growth 4 18 5 0 2 11 4 6 33 3 2 23 3

150 869 224 0 96 505 190 255 1577 136 78 1086 109
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Van Ness Ave Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 148 860 222 0 95 500 188 252 1561 135 77 1075 108

Cumulative Projects Volume 28 27 4 0 1 10 0 0 23 9 0 14 4

176 887 226 0 96 510 188 252 1584 144 77 1089 112

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 150 869 224 0 96 505 190 255 1577 136 78 1086 109

Cumulative Projects Volume 28 27 4 0 1 10 0 0 23 9 0 14 4

178 896 228 0 97 515 190 255 1600 145 78 1100 113

Project NET Volumes 0 0 9 0 4 0 0 0 15 0 8 14 4

178 896 237 0 101 515 190 255 1615 145 86 1114 117
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Impact Analysis 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

 

 

 

  

5. 190th St at Gramercy Pl 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Gramercy Pl Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 4 4 25 2 0 0 0 1646 14 40 1550 0

Existing  2021 Growth 1 1 1 1 0 0 0 18 1 1 17 0

Existing 2021 5 5 26 3 0 0 0 1664 15 41 1567 0

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 4 4 25 2 0 0 0 1646 14 40 1550 0

Opening Year  2023 Growth 1 1 1 1 0 0 0 35 1 1 33 0

Opening Year 2023 5 5 26 3 0 0 0 1681 15 41 1583 0



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Gramercy Pl Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 5 5 26 0 3 0 0 0 1664 15 41 1567 0

Cumulative Projects Volume 3 0 15 0 0 0 0 0 7 11 69 21 0

8 5 41 0 3 0 0 0 1671 26 110 1588 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 5 5 26 0 3 0 0 0 1681 15 41 1583 0

Cumulative Projects Volume 3 0 15 0 0 0 0 0 7 11 69 21 0

8 5 41 0 3 0 0 0 1688 26 110 1604 0

Project NET Volumes 0 0 7 0 0 0 0 0 21 0 6 20 0

8 5 48 0 3 0 0 0 1709 26 116 1624 0
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Gramercy Pl Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 6 5 28 0 4 3 1 7 1396 6 27 884 2

Existing  2021 Growth 1 1 1 0 1 1 1 1 15 1 1 10 1

Existing 2021 7 6 29 0 5 4 2 8 1411 7 28 894 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 6 5 28 0 4 3 1 7 1396 6 27 884 2

Opening Year  2023 Growth 1 1 1 0 1 1 1 1 30 1 1 19 1

7 6 29 0 5 4 2 8 1426 7 28 903 3
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Gramercy Pl Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 7 6 29 0 5 4 2 8 1411 7 28 894 3

Cumulative Projects Volume 7 0 42 0 0 0 0 0 17 8 44 15 0

14 6 71 0 5 4 2 8 1428 15 72 909 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 7 6 29 0 5 4 2 8 1426 7 28 903 3

Cumulative Projects Volume 7 0 42 0 0 0 0 0 17 8 44 15 0

14 6 71 0 5 4 2 8 1443 15 72 918 3

Project NET Volumes 0 0 20 0 0 0 0 0 57 0 19 54 0

14 6 91 0 5 4 2 8 1500 15 91 972 3
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Gramercy Pl Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 17 3 60 0 9 4 2 1 1894 14 9 1181 2

Existing  2021 Growth 1 1 1 0 1 1 1 1 20 1 1 13 1

Existing 2021 18 4 61 0 10 5 3 2 1914 15 10 1194 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 17 3 60 0 9 4 2 1 1894 14 9 1181 2

Opening Year  2023 Growth 1 1 2 0 1 1 1 1 40 1 1 25 1

18 4 62 0 10 5 3 2 1934 15 10 1206 3
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Gramercy Pl Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 18 4 61 0 10 5 3 2 1914 15 10 1194 3

Cumulative Projects Volume 11 0 68 0 0 0 0 0 24 4 17 7 0

29 4 129 0 10 5 3 2 1938 19 27 1201 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 18 4 62 0 10 5 3 2 1934 15 10 1206 3

Cumulative Projects Volume 11 0 68 0 0 0 0 0 24 4 17 7 0

29 4 130 0 10 5 3 2 1958 19 27 1213 3

Project NET Volumes 0 0 9 0 0 0 0 0 28 0 8 26 0

29 4 139 0 10 5 3 2 1986 19 35 1239 3
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

  

6. 190th St at I-405 SB Ramps 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at I-405 SB Ramps Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 588 0 101 863 772 0 0 1454 129

Existing  2021 Growth 0 0 0 7 0 2 10 9 0 0 16 2

Existing 2021 0 0 0 595 0 103 873 781 0 0 1470 131

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 588 0 101 863 772 0 0 1454 129

Opening Year  2023 Growth 0 0 0 13 0 3 19 17 0 0 31 3

Opening Year 2023 0 0 0 601 0 104 882 789 0 0 1485 132



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at I-405 SB Ramps Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 595 0 103 873 781 0 0 1470 131

Cumulative Projects Volume 0 0 0 0 10 0 28 12 10 0 0 62 13

0 0 0 0 605 0 131 885 791 0 0 1532 144

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 601 0 104 882 789 0 0 1485 132

Cumulative Projects Volume 0 0 0 0 10 0 28 12 10 0 0 62 13

0 0 0 0 611 0 132 894 799 0 0 1547 145

Project NET Volumes 0 0 0 0 7 0 0 0 28 0 0 26 6

0 0 0 0 618 0 132 894 827 0 0 1573 151
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at I-405 SB Ramps Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 380 0 59 750 709 0 0 865 192

Existing  2021 Growth 0 0 0 0 4 0 1 8 8 0 0 10 3

Existing 2021 0 0 0 0 384 0 60 758 717 0 0 875 195

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 380 0 59 750 709 0 0 865 192

Opening Year  2023 Growth 0 0 0 0 8 0 2 16 15 0 0 19 5

0 0 0 0 388 0 61 766 724 0 0 884 197
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at I-405 SB Ramps Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 384 0 60 758 717 0 0 875 195

Cumulative Projects Volume 0 0 0 0 7 0 18 32 28 0 0 41 18

0 0 0 0 391 0 78 790 745 0 0 916 213

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 388 0 61 766 724 0 0 884 197

Cumulative Projects Volume 0 0 0 0 7 0 18 32 28 0 0 41 18

0 0 0 0 395 0 79 798 752 0 0 925 215

Project NET Volumes 0 0 0 0 19 0 0 0 77 0 0 73 18

0 0 0 0 414 0 79 798 829 0 0 998 233
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at I-405 SB Ramps Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 599 0 22 573 1518 0 0 1139 92

Existing  2021 Growth 0 0 0 0 7 0 1 7 16 0 0 12 1

Existing 2021 0 0 0 0 606 0 23 580 1534 0 0 1151 93

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 599 0 22 573 1518 0 0 1139 92

Opening Year  2023 Growth 0 0 0 0 13 0 1 13 32 0 0 24 2

0 0 0 0 612 0 23 586 1550 0 0 1163 94
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at I-405 SB Ramps Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

0 0 0 0 610 0 30 629 1577 0 0 1168 115

OLD Report 2021 Ambient Growth 0 0 0 0 606 0 23 580 1534 0 0 1151 93

Cumulative Projects Volume 0 0 0 0 4 0 7 49 43 0 0 17 22

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 606 0 23 580 1534 0 0 1151 93

Cumulative Projects Volume 0 0 0 0 4 0 7 49 43 0 0 17 22

0 0 0 0 610 0 30 629 1577 0 0 1168 115

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 612 0 23 586 1550 0 0 1163 94

Cumulative Projects Volume 0 0 0 0 4 0 7 49 43 0 0 17 22

0 0 0 0 616 0 30 635 1593 0 0 1180 116

Project NET Volumes 0 0 0 0 9 0 0 0 37 0 0 34 8

0 0 0 0 625 0 30 635 1630 0 0 1214 124
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

OLD  Report 2021 Ambient Growth Plus 

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

7. 190th St at West Project Driveway 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Project Driveway West Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 1360 0 0 1583 0

Existing  2021 Growth 0 0 0 0 0 0 0 15 0 0 17 0

Existing 2021 0 0 0 0 0 0 0 1375 0 0 1600 0

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 1360 0 0 1583 0

Opening Year  2023 Growth 0 0 0 0 0 0 0 29 0 0 34 0

Opening Year 2023 0 0 0 0 0 0 0 1389 0 0 1617 0



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Project Driveway West Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 0 0 0 0 1375 0 0 1600 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 21 0 0 76 0

0 0 0 0 0 0 0 0 1396 0 0 1676 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 0 0 0 0 1389 0 0 1617 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 21 0 0 76 0

0 0 0 0 0 0 0 0 1410 0 0 1693 0

Project NET Volumes 0 0 0 0 57 0 34 62 -27 0 0 13 24

0 0 0 0 57 0 34 62 1383 0 0 1706 24
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Project Driveway West Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 1089 0 0 1057 0

Existing  2021 Growth 0 0 0 0 0 0 0 0 12 0 0 12 0

Existing 2021 0 0 0 0 0 0 0 0 1101 0 0 1069 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 1089 0 0 1057 0

Opening Year  2023 Growth 0 0 0 0 0 0 0 0 23 0 0 23 0

0 0 0 0 0 0 0 0 1112 0 0 1080 0
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Project Driveway West Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 0 0 0 0 1101 0 0 1069 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 35 0 0 59 0

0 0 0 0 0 0 0 0 1136 0 0 1128 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 0 0 0 0 1112 0 0 1080 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 35 0 0 59 0

0 0 0 0 0 0 0 0 1147 0 0 1139 0

Project NET Volumes 0 0 0 0 112 0 67 120 -24 0 0 36 48

0 0 0 0 112 0 67 120 1123 0 0 1175 48
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Project Driveway West Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 2117 0 0 1231 0

Existing  2021 Growth 0 0 0 0 0 0 0 0 23 0 0 13 0

Existing 2021 0 0 0 0 0 0 0 0 2140 0 0 1244 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 2117 0 0 1231 0

Opening Year  2023 Growth 0 0 0 0 0 0 0 0 45 0 0 26 0

0 0 0 0 0 0 0 0 2162 0 0 1257 0
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Project Driveway West Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 0 0 0 0 2140 0 0 1244 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 47 0 0 39 0

0 0 0 0 0 0 0 0 2187 0 0 1283 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 0 0 0 0 2162 0 0 1257 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 47 0 0 39 0

0 0 0 0 0 0 0 0 2209 0 0 1296 0

Project NET Volumes 0 0 0 0 77 0 46 86 -40 0 0 10 33

0 0 0 0 77 0 46 86 2169 0 0 1306 33
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

8. 190th St at East Project Driveway 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Project Driveway East Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 1360 0 0 1583 0

Existing  2021 Growth 0 0 0 0 0 0 0 15 0 0 17 0

Existing 2021 0 0 0 0 0 0 0 1375 0 0 1600 0

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 1360 0 0 1583 0

Opening Year  2023 Growth 0 0 0 0 0 0 0 29 0 0 34 0

Opening Year 2023 0 0 0 0 0 0 0 1389 0 0 1617 0



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Project Driveway East Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 0 0 0 0 1375 0 0 1600 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 21 0 0 76 0

0 0 0 0 0 0 0 0 1396 0 0 1676 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 0 0 0 0 1389 0 0 1617 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 21 0 0 76 0

0 0 0 0 0 0 0 0 1410 0 0 1693 0

Project NET Volumes 0 0 0 0 0 0 23 0 47 0 0 19 97

0 0 0 0 0 0 23 0 1457 0 0 1712 97
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Project Driveway East Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 1089 0 0 1057 0

Existing  2021 Growth 0 0 0 0 0 0 0 0 12 0 0 12 0

Existing 2021 0 0 0 0 0 0 0 0 1101 0 0 1069 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 1089 0 0 1057 0

Opening Year  2023 Growth 0 0 0 0 0 0 0 0 23 0 0 23 0

0 0 0 0 0 0 0 0 1112 0 0 1080 0
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Project Driveway East Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 0 0 0 0 1101 0 0 1069 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 35 0 0 59 0

0 0 0 0 0 0 0 0 1136 0 0 1128 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 0 0 0 0 1112 0 0 1080 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 35 0 0 59 0

0 0 0 0 0 0 0 0 1147 0 0 1139 0

Project NET Volumes 0 0 0 0 0 0 45 0 103 0 0 42 188

0 0 0 0 0 0 45 0 1250 0 0 1181 188
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Project Driveway East Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 2117 0 0 1231 0

Existing  2021 Growth 0 0 0 0 0 0 0 0 23 0 0 13 0

Existing 2021 0 0 0 0 0 0 0 0 2140 0 0 1244 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 0 0 0 0 0 0 0 0 2117 0 0 1231 0

Opening Year  2023 Growth 0 0 0 0 0 0 0 0 45 0 0 26 0

0 0 0 0 0 0 0 0 2162 0 0 1257 0
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Project Driveway East Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 0 0 0 0 0 0 0 0 2140 0 0 1244 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 47 0 0 39 0

0 0 0 0 0 0 0 0 2187 0 0 1283 0

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 0 0 0 0 0 0 0 0 2162 0 0 1257 0

Cumulative Projects Volume 0 0 0 0 0 0 0 0 47 0 0 39 0

0 0 0 0 0 0 0 0 2209 0 0 1296 0

Project NET Volumes 0 0 0 0 0 0 31 0 63 0 0 3 138

0 0 0 0 0 0 31 0 2272 0 0 1299 138
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

9. 190th St at Western Ave 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Western Ave Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 144 1077 100 0 192 1416 441 163 708 480 310 1000 133

Existing  2021 Growth 2 12 2 0 3 15 5 2 8 6 4 11 2

Existing 2021 146 1089 102 0 195 1431 446 165 716 486 314 1011 135

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 144 1077 100 0 192 1416 441 163 708 480 310 1000 133

Opening Year  2023 Growth 4 23 3 0 5 30 10 4 15 11 7 21 3

148 1100 103 0 197 1446 451 167 723 491 317 1021 136Opening Year 2023



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Western Ave Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 146 1089 102 0 195 1431 446 165 716 486 314 1011 135

Cumulative Projects Volume 13 16 1 0 0 67 39 5 5 10 3 23 0

159 1105 103 0 195 1498 485 170 721 496 317 1034 135

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 148 1100 103 0 197 1446 451 167 723 491 317 1021 136

Cumulative Projects Volume 13 16 1 0 0 67 39 5 5 10 3 23 0

161 1116 104 0 197 1513 490 172 728 501 320 1044 136

Project NET Volumes 61 -26 0 34 34 26 0 23 13 11 0 34 0

222 1090 104 34 231 1539 490 195 741 512 320 1078 136
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Western Ave Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 159 940 170 1 186 1116 409 208 564 334 122 444 241

Existing  2021 Growth 2 10 2 1 2 12 5 3 6 4 2 5 3

Existing 2021 161 950 172 2 188 1128 414 211 570 338 124 449 244

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 159 940 170 1 186 1116 409 208 564 334 122 444 241

Opening Year  2023 Growth 4 20 4 1 4 24 9 5 12 8 3 10 6

163 960 174 2 190 1140 418 213 576 342 125 454 247
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Western Ave Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 161 950 172 2 188 1128 414 211 570 338 124 449 244

Cumulative Projects Volume 18 33 2 0 0 47 24 14 13 7 2 16 0

179 983 174 2 188 1175 438 225 583 345 126 465 244

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 148 1100 103 0 197 1446 451 167 723 491 317 1021 136

Cumulative Projects Volume 18 33 2 0 0 47 24 14 13 7 2 16 0

163 960 174 2 190 1140 418 213 576 342 125 454 247

Project NET Volumes 118 -23 0 67 67 71 0 45 36 22 0 94 0

281 937 174 69 257 1211 418 258 612 364 125 548 247
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Western Ave Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 123 1284 192 2 137 1195 354 396 1178 470 221 702 305

Existing  2021 Growth 2 14 3 1 2 13 4 5 13 5 3 8 4

Existing 2021 125 1298 195 3 139 1208 358 401 1191 475 224 710 309

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 123 1284 192 2 137 1195 354 396 1178 470 221 702 305

Opening Year  2023 Growth 3 27 5 1 3 26 8 9 25 10 5 15 7

126 1311 197 3 140 1221 362 405 1203 480 226 717 312
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Western Ave Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 125 1298 195 3 139 1208 358 401 1191 475 224 710 309

Cumulative Projects Volume 22 48 2 0 0 25 9 22 21 4 0 8 0

147 1346 197 3 139 1233 367 423 1212 479 224 718 309

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 126 1311 197 3 140 1221 362 405 1203 480 226 717 312

Cumulative Projects Volume 22 48 2 0 0 25 9 22 21 4 0 8 0

148 1359 199 3 140 1246 371 427 1224 484 226 725 312

Project NET Volumes 85 -37 0 46 46 34 0 31 17 15 0 49 0

233 1322 199 49 186 1280 371 458 1241 499 226 774 312
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

10. 190th St at Harborgate Wy 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Harborgate Wy Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 144 10 44 0 0 3 29 781 117 99 1550 6

Existing  2021 Growth 2 1 1 0 0 1 1 9 2 2 17 1

Existing 2021 146 11 45 0 0 4 30 790 119 101 1567 7

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 144 10 44 0 0 3 29 781 117 99 1550 6

Opening Year  2023 Growth 4 1 1 0 0 1 1 17 3 3 33 1

Opening Year 2023 148 11 45 0 0 4 30 798 120 102 1583 7



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Harborgate Wy Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 146 11 45 0 0 0 4 30 790 119 101 1567 7

Cumulative Projects Volume 0 0 0 0 0 0 0 0 6 0 0 26 0

146 11 45 0 0 0 4 30 796 119 101 1593 7

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 148 11 45 0 0 0 4 30 798 120 102 1583 7

Cumulative Projects Volume 0 0 0 0 0 0 0 0 6 0 0 26 0

148 11 45 0 0 0 4 30 804 120 102 1609 7

Project NET Volumes 4 0 0 0 0 0 0 0 28 4 0 30 0

152 11 45 0 0 0 4 30 832 124 102 1639 7
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Harborgate Wy Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 280 6 127 0 7 2 22 18 755 179 79 638 5

Existing  2021 Growth 3 1 2 0 1 1 1 1 8 2 1 7 1

Existing 2021 283 7 129 0 8 3 23 19 763 181 80 645 6

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 280 6 127 0 7 2 22 18 755 179 79 638 5

Opening Year  2023 Growth 6 1 3 0 1 1 1 1 16 4 2 14 1

286 7 130 0 8 3 23 19 771 183 81 652 6
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Harborgate Wy Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 283 7 129 0 8 3 23 19 763 181 80 645 6

Cumulative Projects Volume 0 0 0 0 0 0 3 0 15 0 0 18 0

283 7 129 0 8 3 26 19 778 181 80 663 6

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 286 7 130 0 8 3 23 19 771 183 81 652 6

Cumulative Projects Volume 0 0 0 0 0 0 3 0 15 0 0 18 0

286 7 130 0 8 3 26 19 786 183 81 670 6

Project NET Volumes 11 0 0 0 0 0 0 0 81 10 0 83 0

297 7 130 0 8 3 26 19 867 193 81 753 6
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Harborgate Wy Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 213 1 103 0 23 9 33 2 1393 205 48 1022 2

Existing  2021 Growth 3 1 2 0 1 1 1 1 15 3 1 11 1

Existing 2021 216 2 105 0 24 10 34 3 1408 208 49 1033 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 213 1 103 0 23 9 33 2 1393 205 48 1022 2

Opening Year  2023 Growth 5 1 3 0 1 1 1 1 30 5 2 22 1

218 2 106 0 24 10 34 3 1423 210 50 1044 3
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Harborgate Wy Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 216 2 105 0 24 10 34 3 1408 208 49 1033 3

Cumulative Projects Volume 0 0 0 0 0 0 0 0 23 0 0 8 0

216 2 105 0 24 10 34 3 1431 208 49 1041 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 218 2 106 0 24 10 34 3 1423 210 50 1044 3

Cumulative Projects Volume 0 0 0 0 0 0 0 0 23 0 0 8 0

218 2 106 0 24 10 34 3 1446 210 50 1052 3

Project NET Volumes 6 0 0 0 0 0 0 0 37 5 0 43 0

224 2 106 0 24 10 34 3 1483 215 50 1095 3
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

11. 190th St at Normandie Ave 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Normandie Ave Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 101 596 92 186 750 744 158 834 179 78 1054 54

Existing  2021 Growth 2 7 1 2 8 8 2 9 2 1 12 1

Existing 2021 103 603 93 188 758 752 160 843 181 79 1066 55

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 101 596 92 186 750 744 158 834 179 78 1054 54

Opening Year  2023 Growth 3 13 2 4 16 16 4 18 4 2 23 2

Opening Year 2023 104 609 94 190 766 760 162 852 183 80 1077 56



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Normandie Ave Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 103 603 93 0 188 758 752 160 843 181 79 1066 55

Cumulative Projects Volume 0 0 0 0 0 0 0 0 6 0 0 26 0

103 603 93 0 188 758 752 160 849 181 79 1092 55

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 104 609 94 0 190 766 760 162 852 183 80 1077 56

Cumulative Projects Volume 0 0 0 0 0 0 0 0 6 0 0 26 0

104 609 94 0 190 766 760 162 858 183 80 1103 56

Project NET Volumes 4 0 0 0 0 0 4 7 14 7 0 22 0

108 609 94 0 190 766 764 169 872 190 80 1125 56
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Normandie Ave Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 64 609 84 0 158 433 310 326 913 150 81 647 192

Existing  2021 Growth 1 7 1 0 2 5 4 4 10 2 1 7 3

Existing 2021 65 616 85 0 160 438 314 330 923 152 82 654 195

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 64 609 84 0 158 433 310 326 913 150 81 647 192

Opening Year  2023 Growth 2 13 2 0 4 10 7 7 20 4 2 14 5

66 622 86 0 162 443 317 333 933 154 83 661 197
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Normandie Ave Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 65 616 85 0 160 438 314 330 923 152 82 654 195

Cumulative Projects Volume 0 0 0 0 0 0 0 0 6 0 0 18 0

65 616 85 0 160 438 314 330 929 152 82 672 195

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 66 622 86 0 162 443 317 333 933 154 83 661 197

Cumulative Projects Volume 0 0 0 0 0 0 0 0 6 0 0 18 0

66 622 86 0 162 443 317 333 939 154 83 679 197

Project NET Volumes 11 0 0 0 0 0 11 13 55 13 0 61 0

77 622 86 0 162 443 328 346 994 167 83 740 197
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 190th St at Normandie Ave Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 98 860 98 0 93 647 311 346 1383 171 128 885 346

Existing  2021 Growth 2 10 2 0 1 7 4 4 15 2 2 10 4

Existing 2021 100 870 100 0 94 654 315 350 1398 173 130 895 350

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 98 860 98 0 93 647 311 346 1383 171 128 885 346

Opening Year  2023 Growth 3 19 3 0 2 14 7 8 30 4 3 19 8

101 879 101 0 95 661 318 354 1413 175 131 904 354
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 190th St at Normandie Ave Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 100 870 100 0 94 654 315 350 1398 173 130 895 350

Cumulative Projects Volume 0 0 0 0 0 0 0 0 23 0 0 8 0

100 870 100 0 94 654 315 350 1421 173 130 903 350

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 101 879 101 0 95 661 318 354 1413 175 131 904 354

Cumulative Projects Volume 0 0 0 0 0 0 0 0 23 0 0 8 0

101 879 101 0 95 661 318 354 1436 175 131 912 354

Project NET Volumes 6 0 0 0 0 0 6 5 27 5 0 31 0

107 879 101 0 95 661 324 359 1463 180 131 943 354
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

  

12. Western Ave at 195th St 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 195th St at Western Ave Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 17 1429 17 27 2150 31 9 0 5 4 0 2

Existing  2021 Growth 1 16 1 1 23 1 1 0 1 1 0 1

Existing 2021 18 1445 18 28 2173 32 10 0 6 5 0 3

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 17 1429 17 27 2150 31 9 0 5 4 0 2

Opening Year  2023 Growth 1 31 1 1 46 1 1 0 1 1 0 1

Opening Year 2023 18 1460 18 28 2196 32 10 0 6 5 0 3



Year 2021 and Year 2023 Traffic Volumes

Intersection: 195th St at Western Ave Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 18 1445 18 0 28 2173 32 10 0 6 5 0 3

Cumulative Projects Volume 17 7 0 0 0 19 61 23 0 14 0 0 0

35 1452 18 0 28 2192 93 33 0 20 5 0 3

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 18 1460 18 0 28 2196 32 10 0 6 5 0 3

Cumulative Projects Volume 17 7 0 0 0 19 61 23 0 14 0 0 0

35 1467 18 0 28 2215 93 33 0 20 5 0 3

Project NET Volumes 0 31 0 0 5 27 0 0 0 0 0 0 5

35 1498 18 0 33 2242 93 33 0 20 5 0 8
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 195th St at Western Ave Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 12 1292 14 0 23 1585 17 30 1 9 9 0 9

Existing  2021 Growth 1 14 1 0 1 17 1 1 1 1 1 0 1

Existing 2021 13 1306 15 0 24 1602 18 31 2 10 10 0 10

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 12 1292 14 0 23 1585 17 30 1 9 9 0 9

Opening Year  2023 Growth 1 28 1 0 1 34 1 1 1 1 1 0 1

13 1320 15 0 24 1619 18 31 2 10 10 0 10
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 195th St at Western Ave Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 13 1306 15 0 24 1602 18 31 2 10 10 0 10

Cumulative Projects Volume 11 10 0 0 0 -383 39 42 0 16 0 0 0

24 1316 15 0 24 1219 57 73 2 26 10 0 10

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 13 1320 15 0 24 1619 18 31 2 10 10 0 10

Cumulative Projects Volume 11 10 0 0 0 -383 39 42 0 16 0 0 0

24 1330 15 0 24 1236 57 73 2 26 10 0 10

Project NET Volumes 0 87 0 0 9 81 0 0 0 0 0 0 9

24 1417 15 0 33 1317 57 73 2 26 10 0 19
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: 195th St at Western Ave Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 7 1629 6 0 21 1885 14 17 1 13 26 1 34

Existing  2021 Growth 1 18 1 0 1 20 1 1 1 1 1 1 1

Existing 2021 8 1647 7 0 22 1905 15 18 2 14 27 2 35

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 7 1629 6 0 21 1885 14 17 1 13 26 1 34

Opening Year  2023 Growth 1 35 1 0 1 40 1 1 1 1 1 1 1

8 1664 7 0 22 1925 15 18 2 14 27 2 35
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: 195th St at Western Ave Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 8 1647 7 0 22 1905 15 18 2 14 27 2 35

Cumulative Projects Volume 5 12 0 0 0 13 16 59 0 17 0 0 0

13 1659 7 0 22 1918 31 77 2 31 27 2 35

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 8 1664 7 0 22 1925 15 18 2 14 27 2 35

Cumulative Projects Volume 5 12 0 0 0 13 16 59 0 17 0 0 0

13 1676 7 0 22 1938 31 77 2 31 27 2 35

Project NET Volumes 0 44 0 0 6 35 0 0 0 0 0 0 6

13 1720 7 0 28 1973 31 77 2 31 27 2 41
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

13. Western Ave at Del Amo Blvd 
 

 
 



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Del Amo Blvd at Western Ave Peak Hour: AM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 120 1368 9 16 1473 951 305 17 76 34 140 58

Existing  2021 Growth 2 15 1 1 16 10 4 1 1 1 2 1

Existing 2021 122 1383 10 17 1489 961 309 18 77 35 142 59

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 120 1368 9 16 1473 951 305 17 76 34 140 58

Opening Year  2023 Growth 3 29 1 1 31 20 7 1 2 1 3 2

Opening Year 2023 123 1397 10 17 1504 971 312 18 78 35 143 60



Year 2021 and Year 2023 Traffic Volumes

Intersection: Del Amo Blvd at Western Ave Peak Hour: AM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 122 1383 10 0 17 1489 961 309 18 77 35 142 59

Cumulative Projects Volume 2 25 0 0 0 26 2 0 2 0 0 7 0

124 1408 10 0 17 1515 963 309 20 77 35 149 59

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 123 1397 10 0 17 1504 971 312 18 78 35 143 60

Cumulative Projects Volume 2 25 0 0 0 26 2 0 2 0 0 7 0

125 1422 10 0 17 1530 973 312 20 78 35 150 60

Project NET Volumes 0 19 0 0 5 8 14 9 0 0 0 0 2

125 1441 10 0 22 1538 987 321 20 78 35 150 62
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Del Amo Blvd at Western Ave Peak Hour: MD

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 124 1004 16 0 25 1203 359 285 34 172 11 36 41

Existing  2021 Growth 2 11 1 0 1 13 4 3 1 2 1 1 1

Existing 2021 126 1015 17 0 26 1216 363 288 35 174 12 37 42

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 124 1004 16 0 25 1203 359 285 34 172 11 36 41

Opening Year  2023 Growth 3 22 1 0 1 26 8 6 1 4 1 1 1

127 1026 17 0 26 1229 367 291 35 176 12 37 42
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: Del Amo Blvd at Western Ave Peak Hour: MD

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 126 1015 17 0 26 1216 363 288 35 174 12 37 42

Cumulative Projects Volume 1 21 0 0 0 29 1 1 4 1 0 5 0

127 1036 17 0 26 1245 364 289 39 175 12 42 42

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 127 1026 17 0 26 1229 367 291 35 176 12 37 42

Cumulative Projects Volume 1 21 0 0 0 29 1 1 4 1 0 5 0

128 1047 17 0 26 1258 368 292 39 177 12 42 42

Project NET Volumes 0 55 0 0 9 45 27 24 0 0 0 0 7

128 1102 17 0 35 1303 395 316 39 177 12 42 49
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT



Existing 2021 and Opening Year 2023 - Ambient Growth Only

Intersection: Del Amo Blvd at Western Ave Peak Hour: PM

Ex Growth Rate: 1.05%

Fut Growth Rate: 2.10% NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 99 1157 16 0 39 1660 511 635 145 295 13 43 36

Existing  2021 Growth 2 13 1 0 1 18 6 7 2 4 1 1 1

Existing 2021 101 1170 17 0 40 1678 517 642 147 299 14 44 37

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

2019 99 1157 16 0 39 1660 511 635 145 295 13 43 36

Opening Year  2023 Growth 3 25 1 0 1 35 11 14 4 7 1 1 1

102 1182 17 0 40 1695 522 649 149 302 14 44 37
Opening Year 2023  (2019 with 

Ambient Growth)



Year 2021 and Year 2023 Traffic Volumes

Intersection: Del Amo Blvd at Western Ave Peak Hour: PM

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2021 with Ambient Growth 101 1170 17 0 40 1678 517 642 147 299 14 44 37

Cumulative Projects Volume 0 16 0 0 0 30 0 2 6 2 0 2 0

101 1186 17 0 40 1708 517 644 153 301 14 46 37

NBL NBT NBR SBU SBL SBT SBR EBL EBT EBR WBL WBT WBR

New Report 2023 with Ambient Growth 102 1182 17 0 40 1695 522 649 149 302 14 44 37

Cumulative Projects Volume 0 16 0 0 0 30 0 2 6 2 0 2 0

102 1198 17 0 40 1725 522 651 155 304 14 46 37

Project NET Volumes 0 28 0 0 6 10 19 12 0 0 0 0 3

102 1226 17 0 46 1735 541 663 155 304 14 46 40
Year 2023 Traffic Volumes WITH Project 

= (B) + Project NET Volumes

New Report - 2021 Traffic Volumes Existing Conditions (Ambient Growth plus Cumulative Projects)

Year 2021 Traffic Volumes with 

Cumulative Projects (A) 

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects

Year 2023 Traffic Volumes without 

Project (B)

New Report - 2023 Traffic Volumes with Ambient Growth plus Cumulative Projects WITH PROJECT
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HCM 2010 Signalized Intersection Summary Existing Year 2021
1: Western Ave & 182nd St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 369 73 165 1119 125 126 963 73 81 985 199
Future Volume (veh/h) 85 369 73 165 1119 125 126 963 73 81 985 199
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 85 369 73 165 1119 125 126 963 73 81 985 199
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 178 1468 288 461 1760 787 168 1573 704 163 1573 704
Arrive On Green 0.50 0.50 0.50 0.50 0.50 0.50 0.15 0.15 0.15 0.44 0.44 0.44
Sat Flow, veh/h 445 2952 578 944 3539 1583 471 3539 1583 542 3539 1583
Grp Volume(v), veh/h 85 220 222 165 1119 125 126 963 73 81 985 199
Grp Sat Flow(s),veh/h/ln 445 1770 1761 944 1770 1583 471 1770 1583 542 1770 1583
Q Serve(g_s), s 20.8 8.6 8.7 14.6 27.9 5.2 27.6 30.6 4.8 17.1 25.7 9.6
Cycle Q Clear(g_c), s 48.7 8.6 8.7 23.3 27.9 5.2 53.3 30.6 4.8 47.7 25.7 9.6
Prop In Lane 1.00 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 178 880 876 461 1760 787 168 1573 704 163 1573 704
V/C Ratio(X) 0.48 0.25 0.25 0.36 0.64 0.16 0.75 0.61 0.10 0.50 0.63 0.28
Avail Cap(c_a), veh/h 185 907 902 475 1814 811 168 1573 704 163 1573 704
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 17.3 17.4 24.1 22.2 16.5 66.0 41.5 30.5 46.4 25.7 21.2
Incr Delay (d2), s/veh 2.0 0.1 0.2 0.5 0.7 0.1 25.8 1.8 0.3 10.5 1.9 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 4.2 4.2 3.9 13.7 2.3 5.4 15.4 2.2 3.0 13.0 4.4
LnGrp Delay(d),s/veh 42.1 17.5 17.5 24.5 22.9 16.6 91.8 43.3 30.8 56.9 27.6 22.2
LnGrp LOS D B B C C B F D C E C C
Approach Vol, veh/h 527 1409 1162 1265
Approach Delay, s/veh 21.4 22.5 47.8 28.6
Approach LOS C C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 56.8 63.2 56.8 63.2
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 49.5 59.5 49.5 59.5
Max Q Clear Time (g_c+I1), s 55.3 50.7 49.7 29.9
Green Ext Time (p_c), s 0.0 7.0 0.0 17.3

Intersection Summary
HCM 2010 Ctrl Delay 30.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing Year 2021
2: Western Ave & I-405 NB Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 982 201 1149 312 29 1300
Future Volume (veh/h) 982 201 1149 312 29 1300
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 1170 0 1149 312 29 1300
Adj No. of Lanes 2 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 0 2 2 2 2
Cap, veh/h 1296 590 1627 1306 384 2974
Arrive On Green 0.37 0.00 0.92 0.92 0.21 1.00
Sat Flow, veh/h 3548 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 1170 0 1149 312 29 1300
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 37.5 0.0 8.9 1.0 0.8 0.0
Cycle Q Clear(g_c), s 37.5 0.0 8.9 1.0 0.8 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1296 590 1627 1306 384 2974
V/C Ratio(X) 0.90 0.00 0.71 0.24 0.08 0.44
Avail Cap(c_a), veh/h 1375 626 1627 1306 384 2974
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.1 0.0 3.0 0.3 9.9 0.0
Incr Delay (d2), s/veh 8.3 0.0 2.6 0.4 0.4 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.9 0.0 4.1 1.4 0.4 0.1
LnGrp Delay(d),s/veh 44.4 0.0 5.6 0.7 10.3 0.5
LnGrp LOS D A A B A
Approach Vol, veh/h 1170 1461 1329
Approach Delay, s/veh 44.4 4.5 0.7
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.0 58.7 73.7 46.3
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 10.5 50.5 65.5 44.5
Max Q Clear Time (g_c+I1), s 2.8 10.9 2.0 39.5
Green Ext Time (p_c), s 0.0 29.5 40.8 2.3

Intersection Summary
HCM 2010 Ctrl Delay 15.0
HCM 2010 LOS B

Notes



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: Existing Conditions Peak Hr: AM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 104 # 2 2880 104/2,880= 0.04 < ==
NB Thru 405 # 2 3200 405/3,200= 0.13   #
NB Right 192 # 1 1600 192/1,600= 0.12   

SB Left 100 # 1 1600 100/1,600= 0.06   
SB Thru 721 # 2 3200 721/3,200= 0.23 < ==
SB Right** 393 # 1 1840 393/1,840= 0.21   0.265

EB Left 113 # 1 1600 113/1,600= 0.07 < ==
EB Thru 1422 # 3 4800 1,422/4,800= 0.30   #
EB Right 165 # 1 1600 165/1,600= 0.10   0

WB Left 157 # 1 1600 157/1,600= 0.10   
WB Thru 1263 # 2 3200 1,263/3,200= 0.40 < ==
WB Right 78 # 1 1600 78/1,600= 0.05   0.466

Sum of Critical V/C Ratios 0.731
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.831

Level of Service (LOS) - Refer to table below D

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness AM-PM



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: Existing Conditions Peak Hr: AM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 8 8 1 1600 8/1,600= 0.01   #
NB Thru 5 5 1 1600 5/1,600= ----   
NB Right 41 # 1 1600 41/1,600= 0.03 < ==

SB Left 3 3 1 1600 3/1,600= 0.00   
SB Thru 1 1600 0/1,600= ----   
SB Right  ----   0.028

EB Left 1 1600 0/1,600= ----   #
EB Thru 1671 # 3 4800 1,697/4,800= 0.35   
EB Right 26  ----   0

WB Left 110 # 1 1600 110/1,600= 0.07   
WB Thru 1588 # 2 3200 1,588/3,200= 0.50 < ==
WB Right 1 1600 0/1,600= ----   0.496

Sum of Critical V/C Ratios 0.524
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.624

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
Existing volumes have the PHF factored in. C 0.80

D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy AM-PM



HCM 2010 Signalized Intersection Summary Existing Year 2021
6: 190th St & I-405 SB Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 885 791 1532 144 605 131
Future Volume (veh/h) 885 791 1532 144 605 131
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 885 791 1532 144 727 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 0
Cap, veh/h 1039 3588 1912 595 808 368
Arrive On Green 0.30 0.71 0.38 0.38 0.23 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 885 791 1532 144 727 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 21.8 4.9 24.2 5.6 17.9 0.0
Cycle Q Clear(g_c), s 21.8 4.9 24.2 5.6 17.9 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1039 3588 1912 595 808 368
V/C Ratio(X) 0.85 0.22 0.80 0.24 0.90 0.00
Avail Cap(c_a), veh/h 1128 3588 1912 595 808 368
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 29.5 4.6 25.1 19.3 33.8 0.0
Incr Delay (d2), s/veh 6.1 0.1 3.6 1.0 13.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.2 2.3 11.9 2.6 10.2 0.0
LnGrp Delay(d),s/veh 35.6 4.8 28.7 20.2 46.8 0.0
LnGrp LOS D A C C D
Approach Vol, veh/h 1676 1676 727
Approach Delay, s/veh 21.0 28.0 46.8
Approach LOS C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 67.0 23.0 29.7 37.3
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 61.5 18.5 27.5 29.5
Max Q Clear Time (g_c+I1), s 6.9 19.9 23.8 26.2
Green Ext Time (p_c), s 33.1 0.0 1.4 3.1

Intersection Summary
HCM 2010 Ctrl Delay 28.5
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
9: Western Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 170 721 496 317 1034 135 159 1105 103 195 1498 485
Future Volume (veh/h) 170 721 496 317 1034 135 159 1105 103 195 1498 485
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 170 721 496 317 1034 135 159 1105 103 195 1498 485
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 281 1585 620 416 1598 208 276 1925 791 307 1970 743
Arrive On Green 0.08 0.31 0.31 0.12 0.35 0.35 0.03 0.12 0.12 0.12 0.52 0.52
Sat Flow, veh/h 3442 5085 1583 3442 4555 594 3442 5085 1583 3442 5085 1583
Grp Volume(v), veh/h 170 721 496 317 769 400 159 1105 103 195 1498 485
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1758 1721 1695 1583 1721 1695 1583
Q Serve(g_s), s 5.7 13.6 33.3 10.7 22.9 22.9 5.5 24.6 5.6 6.5 28.2 26.1
Cycle Q Clear(g_c), s 5.7 13.6 33.3 10.7 22.9 22.9 5.5 24.6 5.6 6.5 28.2 26.1
Prop In Lane 1.00 1.00 1.00 0.34 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 281 1585 620 416 1190 617 276 1925 791 307 1970 743
V/C Ratio(X) 0.61 0.45 0.80 0.76 0.65 0.65 0.58 0.57 0.13 0.64 0.76 0.65
Avail Cap(c_a), veh/h 330 1589 622 416 1190 617 387 1925 791 416 1970 743
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 0.93 0.93 0.93 0.93 0.93 0.93 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.2 33.1 32.3 51.1 32.7 32.7 56.4 43.4 23.2 51.0 24.6 18.9
Incr Delay (d2), s/veh 2.3 0.2 7.3 7.5 1.1 2.2 1.8 1.2 0.3 2.2 2.8 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 6.4 15.7 5.5 10.9 11.5 2.7 11.8 2.5 3.2 13.6 12.2
LnGrp Delay(d),s/veh 55.6 33.3 39.7 58.6 33.8 34.9 58.2 44.6 23.5 53.2 27.5 23.3
LnGrp LOS E C D E C C E D C D C C
Approach Vol, veh/h 1387 1486 1367 2178
Approach Delay, s/veh 38.3 39.4 44.6 28.8
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.2 48.9 17.0 40.9 12.1 50.0 12.3 45.6
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 12.5 39.5 12.5 35.5 11.5 40.5 9.5 38.5
Max Q Clear Time (g_c+I1), s 8.5 26.6 12.7 35.3 7.5 30.2 7.7 24.9
Green Ext Time (p_c), s 0.2 11.9 0.0 0.1 0.2 9.7 0.1 10.8

Intersection Summary
HCM 2010 Ctrl Delay 36.7
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
10: Harborgate Wy & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 796 119 101 1593 7 146 11 45 0 0 4
Future Volume (veh/h) 30 796 119 101 1593 7 146 11 45 0 0 4
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 30 796 119 101 1593 7 154 0 45 0 0 4
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 284 2879 428 166 3998 18 326 0 293 0 0 42
Arrive On Green 0.64 0.64 0.64 0.09 0.77 0.77 0.09 0.00 0.09 0.00 0.00 0.03
Sat Flow, veh/h 316 4472 664 1774 5226 23 3548 0 1583 0 0 1583
Grp Volume(v), veh/h 30 602 313 101 1033 567 154 0 45 0 0 4
Grp Sat Flow(s),veh/h/ln 316 1695 1746 1774 1695 1859 1774 0 1583 0 0 1583
Q Serve(g_s), s 3.4 6.9 7.0 4.9 9.3 9.3 3.7 0.0 2.1 0.0 0.0 0.2
Cycle Q Clear(g_c), s 3.4 6.9 7.0 4.9 9.3 9.3 3.7 0.0 2.1 0.0 0.0 0.2
Prop In Lane 1.00 0.38 1.00 0.01 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 284 2183 1124 166 2594 1422 326 0 293 0 0 42
V/C Ratio(X) 0.11 0.28 0.28 0.61 0.40 0.40 0.47 0.00 0.15 0.00 0.00 0.10
Avail Cap(c_a), veh/h 284 2183 1124 227 2594 1422 1084 0 632 0 0 150
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.89 0.89 0.89 0.93 0.93 0.93 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 6.3 6.9 7.0 39.2 3.6 3.6 38.8 0.0 30.7 0.0 0.0 42.8
Incr Delay (d2), s/veh 0.7 0.3 0.5 3.3 0.4 0.8 1.1 0.0 0.2 0.0 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 3.3 3.5 2.6 4.5 5.0 1.9 0.0 1.0 0.0 0.0 0.1
LnGrp Delay(d),s/veh 7.0 7.2 7.5 42.5 4.0 4.4 39.9 0.0 31.0 0.0 0.0 43.7
LnGrp LOS A A A D A A D C D
Approach Vol, veh/h 945 1701 199 4
Approach Delay, s/veh 7.3 6.4 37.9 43.7
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 11.8 10.9 61.4 5.9 72.4
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 25.5 9.5 27.5 6.5 41.5
Max Q Clear Time (g_c+I1), s 5.7 6.9 9.0 2.2 11.3
Green Ext Time (p_c), s 0.6 0.0 15.4 0.0 23.0

Intersection Summary
HCM 2010 Ctrl Delay 9.0
HCM 2010 LOS A

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
11: Normandie Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 160 849 181 79 1092 55 103 603 93 188 758 752
Future Volume (veh/h) 160 849 181 79 1092 55 103 603 93 188 758 752
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 160 849 181 79 1092 55 103 603 93 188 758 752
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 218 1349 286 129 1342 68 155 1273 196 426 1484 858
Arrive On Green 0.12 0.32 0.32 0.07 0.27 0.27 0.09 0.41 0.41 0.09 0.42 0.42
Sat Flow, veh/h 1774 4205 891 1774 4959 250 1774 3075 473 1774 3539 1583
Grp Volume(v), veh/h 160 684 346 79 746 401 103 346 350 188 758 752
Grp Sat Flow(s),veh/h/ln 1774 1695 1705 1774 1695 1819 1774 1770 1779 1774 1770 1583
Q Serve(g_s), s 10.4 20.6 20.8 5.2 24.7 24.7 6.8 17.1 17.2 7.0 19.0 49.7
Cycle Q Clear(g_c), s 10.4 20.6 20.8 5.2 24.7 24.7 6.8 17.1 17.2 7.0 19.0 49.7
Prop In Lane 1.00 0.52 1.00 0.14 1.00 0.27 1.00 1.00
Lane Grp Cap(c), veh/h 218 1087 547 129 917 492 155 733 737 426 1484 858
V/C Ratio(X) 0.73 0.63 0.63 0.61 0.81 0.81 0.66 0.47 0.47 0.44 0.51 0.88
Avail Cap(c_a), veh/h 466 1342 675 200 917 492 170 733 737 462 1484 858
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.7 34.7 34.7 54.0 40.9 41.0 53.1 25.6 25.6 17.9 25.8 24.0
Incr Delay (d2), s/veh 4.7 0.6 1.3 4.7 5.7 10.2 8.3 2.2 2.2 0.7 1.3 12.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 9.7 10.0 2.7 12.3 13.9 3.7 8.8 8.9 3.5 9.5 24.4
LnGrp Delay(d),s/veh 55.5 35.3 36.1 58.7 46.6 51.1 61.4 27.8 27.8 18.7 27.0 36.1
LnGrp LOS E D D E D D E C C B C D
Approach Vol, veh/h 1190 1226 799 1698
Approach Delay, s/veh 38.2 48.9 32.1 30.1
Approach LOS D D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.6 53.2 11.2 42.0 13.0 53.8 17.2 36.0
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 11.5 30.5 11.5 45.5 9.5 32.5 29.5 28.5
Max Q Clear Time (g_c+I1), s 9.0 19.2 7.2 22.8 8.8 51.7 12.4 26.7
Green Ext Time (p_c), s 0.1 8.6 0.1 13.7 0.0 0.0 0.4 1.6

Intersection Summary
HCM 2010 Ctrl Delay 37.1
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing Year 2021
12: Western Ave & 195th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 33 0 20 5 0 3 35 1452 18 28 2192 93
Future Volume (veh/h) 33 0 20 5 0 3 35 1452 18 28 2192 93
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 33 0 20 5 0 3 35 1452 18 28 2192 93
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 64 0 481 62 0 481 94 2883 898 89 2869 893
Arrive On Green 0.30 0.00 0.30 0.30 0.00 0.30 0.04 0.38 0.38 0.03 0.38 0.38
Sat Flow, veh/h 13 0 1583 5 0 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 33 0 20 5 0 3 35 1452 18 28 2192 93
Grp Sat Flow(s),veh/h/ln 13 0 1583 6 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.3 0.0 1.1 0.1 0.0 0.2 2.3 26.3 0.9 1.9 45.2 4.6
Cycle Q Clear(g_c), s 36.5 0.0 1.1 36.5 0.0 0.2 2.3 26.3 0.9 1.9 45.2 4.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 64 0 481 62 0 481 94 2883 898 89 2869 893
V/C Ratio(X) 0.52 0.00 0.04 0.08 0.00 0.01 0.37 0.50 0.02 0.32 0.76 0.10
Avail Cap(c_a), veh/h 64 0 482 62 0 482 155 2883 898 155 2869 893
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 0.67 0.67 0.67
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.67 0.67 0.67 0.58 0.58 0.58
Uniform Delay (d), s/veh 60.0 0.0 29.4 60.0 0.0 29.1 55.9 24.3 16.4 56.0 30.3 17.7
Incr Delay (d2), s/veh 6.8 0.0 0.0 0.6 0.0 0.0 1.6 0.4 0.0 1.2 1.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.5 0.2 0.0 0.1 1.2 12.5 0.4 0.9 21.6 2.0
LnGrp Delay(d),s/veh 66.8 0.0 29.5 60.5 0.0 29.1 57.6 24.7 16.4 57.2 31.5 17.8
LnGrp LOS E C E C E C B E C B
Approach Vol, veh/h 53 8 1505 2313
Approach Delay, s/veh 52.7 48.8 25.4 31.3
Approach LOS D D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.5 71.5 40.0 8.8 71.2 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 8.5 61.5 34.5 8.5 61.5 34.5
Max Q Clear Time (g_c+I1), s 3.9 28.3 38.5 4.3 47.2 38.5
Green Ext Time (p_c), s 0.0 31.4 0.0 0.0 13.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 29.3
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing Year 2021
13: Western Ave & Del Amo Blvd Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 309 20 77 35 149 59 124 1408 10 17 1515 963
Future Volume (veh/h) 309 20 77 35 149 59 124 1408 10 17 1515 963
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 323 0 77 35 149 59 124 1408 10 17 1515 963
Adj No. of Lanes 2 0 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 464 0 207 24 104 41 152 2428 1086 240 2326 1086
Arrive On Green 0.13 0.00 0.13 0.10 0.10 0.10 0.69 0.69 0.69 1.00 1.00 1.00
Sat Flow, veh/h 3548 0 1583 256 1088 431 134 3539 1583 377 3390 1583
Grp Volume(v), veh/h 323 0 77 243 0 0 124 1408 10 17 1515 963
Grp Sat Flow(s),veh/h/ln 1774 0 1583 1774 0 0 134 1770 1583 377 1695 1583
Q Serve(g_s), s 10.4 0.0 5.3 11.5 0.0 0.0 82.3 24.9 0.2 1.8 0.0 0.0
Cycle Q Clear(g_c), s 10.4 0.0 5.3 11.5 0.0 0.0 82.3 24.9 0.2 26.6 0.0 0.0
Prop In Lane 1.00 1.00 0.14 0.24 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 464 0 207 170 0 0 152 2428 1086 240 2326 1086
V/C Ratio(X) 0.70 0.00 0.37 1.43 0.00 0.00 0.82 0.58 0.01 0.07 0.65 0.89
Avail Cap(c_a), veh/h 872 0 389 170 0 0 152 2428 1086 240 2326 1086
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.80 0.80 0.80
Uniform Delay (d), s/veh 49.9 0.0 47.7 54.3 0.0 0.0 29.6 9.8 6.0 4.0 0.0 0.0
Incr Delay (d2), s/veh 1.9 0.0 1.1 223.7 0.0 0.0 36.7 1.0 0.0 0.5 1.1 8.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.2 0.0 2.4 16.2 0.0 0.0 5.6 12.3 0.1 0.2 0.4 2.7
LnGrp Delay(d),s/veh 51.8 0.0 48.8 277.9 0.0 0.0 66.3 10.8 6.0 4.5 1.1 8.8
LnGrp LOS D D F E B A A A A
Approach Vol, veh/h 400 243 1542 2495
Approach Delay, s/veh 51.2 277.9 15.3 4.1
Approach LOS D F B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 85.8 19.2 85.8 15.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 66.5 27.5 66.5 9.5
Max Q Clear Time (g_c+I1), s 84.3 12.4 28.6 13.5
Green Ext Time (p_c), s 0.0 1.2 37.3 0.0

Intersection Summary
HCM 2010 Ctrl Delay 26.0
HCM 2010 LOS C

Notes
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HCM 2010 Signalized Intersection Summary Existing Year 2021
1: Western Ave & 182nd St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 163 447 94 106 317 80 123 1045 126 68 1010 123
Future Volume (veh/h) 163 447 94 106 317 80 123 1045 126 68 1010 123
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 163 447 94 106 317 80 123 1045 126 68 1010 123
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 302 915 191 222 1110 497 297 2223 994 360 2223 994
Arrive On Green 0.31 0.31 0.31 0.31 0.31 0.31 1.00 1.00 1.00 0.63 0.63 0.63
Sat Flow, veh/h 983 2916 609 861 3539 1583 495 3539 1583 477 3539 1583
Grp Volume(v), veh/h 163 270 271 106 317 80 123 1045 126 68 1010 123
Grp Sat Flow(s),veh/h/ln 983 1770 1755 861 1770 1583 495 1770 1583 477 1770 1583
Q Serve(g_s), s 18.0 14.8 15.0 13.7 8.1 4.4 11.7 0.0 0.0 7.4 17.8 3.8
Cycle Q Clear(g_c), s 26.1 14.8 15.0 28.7 8.1 4.4 29.5 0.0 0.0 7.4 17.8 3.8
Prop In Lane 1.00 0.35 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 302 555 551 222 1110 497 297 2223 994 360 2223 994
V/C Ratio(X) 0.54 0.49 0.49 0.48 0.29 0.16 0.41 0.47 0.13 0.19 0.45 0.12
Avail Cap(c_a), veh/h 342 627 622 257 1253 561 297 2223 994 360 2223 994
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.9 33.4 33.4 45.1 31.0 29.8 3.5 0.0 0.0 9.7 11.6 9.0
Incr Delay (d2), s/veh 1.5 0.7 0.7 1.6 0.1 0.2 4.2 0.7 0.3 1.2 0.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 7.4 7.4 3.3 4.0 1.9 1.9 0.2 0.1 1.1 8.9 1.7
LnGrp Delay(d),s/veh 42.4 34.0 34.1 46.7 31.2 29.9 7.7 0.7 0.3 10.8 12.3 9.3
LnGrp LOS D C C D C C A A A B B A
Approach Vol, veh/h 704 503 1294 1201
Approach Delay, s/veh 36.0 34.2 1.3 11.9
Approach LOS D C A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 78.9 41.1 78.9 41.1
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 68.5 40.5 68.5 40.5
Max Q Clear Time (g_c+I1), s 31.5 28.1 19.8 30.7
Green Ext Time (p_c), s 26.8 5.8 32.3 4.9

Intersection Summary
HCM 2010 Ctrl Delay 15.8
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing Year 2021
2: Western Ave & I-405 NB Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 654 218 1075 363 60 1101
Future Volume (veh/h) 654 218 1075 363 60 1101
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 436 452 1075 363 60 1101
Adj No. of Lanes 1 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 0 2 2 2 2
Cap, veh/h 544 495 1937 1352 396 3271
Arrive On Green 0.31 0.31 1.00 1.00 0.15 1.00
Sat Flow, veh/h 1774 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 436 452 1075 363 60 1101
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 27.1 32.3 0.0 0.0 1.4 0.0
Cycle Q Clear(g_c), s 27.1 32.3 0.0 0.0 1.4 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 544 495 1937 1352 396 3271
V/C Ratio(X) 0.80 0.91 0.55 0.27 0.15 0.34
Avail Cap(c_a), veh/h 554 505 1937 1352 403 3271
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.2 40.0 0.0 0.0 7.4 0.0
Incr Delay (d2), s/veh 8.1 20.7 1.2 0.5 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.4 17.2 0.3 0.2 0.7 0.1
LnGrp Delay(d),s/veh 46.4 60.8 1.2 0.5 7.6 0.3
LnGrp LOS D E A A A A
Approach Vol, veh/h 888 1438 1161
Approach Delay, s/veh 53.7 1.0 0.7
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 11.5 69.2 80.7 39.3
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 7.5 62.5 74.5 35.5
Max Q Clear Time (g_c+I1), s 3.4 2.0 2.0 34.3
Green Ext Time (p_c), s 0.0 34.4 37.7 0.5

Intersection Summary
HCM 2010 Ctrl Delay 14.3
HCM 2010 LOS B

Notes



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: Existing Conditions Peak Hr: MD

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 72 # 2 2880 72/2,880= 0.03   
NB Thru 378 # 2 3200 378/3,200= 0.12 < ==
NB Right 178 # 1 1600 178/1,600= 0.11   #

SB Left 98 # 1 1600 98/1,600= 0.06 < ==
SB Thru 409 # 2 3200 409/3,200= 0.13   
SB Right** 149 # 1 1840 149/1,840= 0.08   0.181

EB Left 107 # 1 1600 107/1,600= 0.07   
EB Thru 1211 # 3 4800 1,211/4,800= 0.25 < ==
EB Right 113 # 1 1600 113/1,600= 0.07   0 1

WB Left 100 # 1 1600 100/1,600= 0.06 < ==
WB Thru 716 # 2 3200 716/3,200= 0.22   
WB Right 124 # 1 1600 124/1,600= 0.08   0.315

Sum of Critical V/C Ratios 0.496
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.596

Level of Service (LOS) - Refer to table below A

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness  MD



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: Existing Conditions Peak Hr: MD

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 14 # 1 1600 14/1,600= 0.01   #
NB Thru 6 6 1 1600 6/1,600= ----   
NB Right 71 # 1 1600 71/1,600= 0.04 < ==

SB Left 5 5 1 1600 5/1,600= 0.00   
SB Thru 4 6 1 1600 6/1,600= 0.00   
SB Right 2  ----   0.047

EB Left 8 8 1 1600 8/1,600= 0.01   
EB Thru 1428 # 3 4800 1,443/4,800= 0.30 < ==
EB Right 15  ----   0 1

WB Left 72 # 1 1600 72/1,600= 0.05 < ==
WB Thru 909 # 2 3200 909/3,200= 0.28   
WB Right 3 3 1 1600 3/1,600= 0.00   0.346

Sum of Critical V/C Ratios 0.393
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.493

Level of Service (LOS) - Refer to table below A

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70

C 0.80
D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy MD



HCM 2010 Signalized Intersection Summary Existing Year 2021
6: 190th St & I-405 SB Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 790 745 916 213 391 78
Future Volume (veh/h) 790 745 916 213 391 78
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 790 745 916 213 464 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 0
Cap, veh/h 1166 3832 1968 613 638 290
Arrive On Green 0.34 0.75 0.39 0.39 0.18 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 790 745 916 213 464 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 17.7 3.8 12.1 8.6 11.1 0.0
Cycle Q Clear(g_c), s 17.7 3.8 12.1 8.6 11.1 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1166 3832 1968 613 638 290
V/C Ratio(X) 0.68 0.19 0.47 0.35 0.73 0.00
Avail Cap(c_a), veh/h 1166 3832 1968 613 887 404
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 25.5 3.2 20.6 19.5 34.8 0.0
Incr Delay (d2), s/veh 3.2 0.1 0.8 1.6 1.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.9 1.8 5.8 4.0 5.6 0.0
LnGrp Delay(d),s/veh 28.7 3.3 21.4 21.1 36.7 0.0
LnGrp LOS C A C C D
Approach Vol, veh/h 1535 1129 464
Approach Delay, s/veh 16.4 21.4 36.7
Approach LOS B C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 71.3 18.7 33.0 38.3
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 59.5 20.5 28.5 26.5
Max Q Clear Time (g_c+I1), s 5.8 13.1 19.7 14.1
Green Ext Time (p_c), s 20.5 1.1 2.2 8.8

Intersection Summary
HCM 2010 Ctrl Delay 21.2
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
9: Western Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 225 583 345 126 465 244 179 983 174 2 188 1175
Future Volume (veh/h) 225 583 345 126 465 244 179 983 174 2 188 1175
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 225 583 345 126 465 244 179 983 174 188 1175
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 330 1455 583 235 876 409 284 2343 838 292 2356
Arrive On Green 0.10 0.29 0.29 0.07 0.26 0.26 0.16 0.92 0.92 0.17 0.93
Sat Flow, veh/h 3442 5085 1583 3442 3390 1583 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 225 583 345 126 465 244 179 983 174 188 1175
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1583 1721 1695 1583 1721 1695
Q Serve(g_s), s 7.6 11.1 21.1 4.2 14.1 16.2 5.8 3.0 1.2 6.1 3.8
Cycle Q Clear(g_c), s 7.6 11.1 21.1 4.2 14.1 16.2 5.8 3.0 1.2 6.1 3.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 330 1455 583 235 876 409 284 2343 838 292 2356
V/C Ratio(X) 0.68 0.40 0.59 0.54 0.53 0.60 0.63 0.42 0.21 0.64 0.50
Avail Cap(c_a), veh/h 330 1759 678 272 1116 521 330 2343 838 330 2356
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.97 0.97 0.97 0.96 0.96 0.96 1.00 1.00
Uniform Delay (d), s/veh 52.5 34.5 30.6 54.1 38.2 39.0 48.4 2.6 2.0 48.1 2.5
Incr Delay (d2), s/veh 5.7 0.2 1.0 1.8 0.5 1.4 2.9 0.5 0.5 3.6 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.9 5.2 9.3 2.1 6.6 7.3 2.8 1.4 0.5 3.0 1.7
LnGrp Delay(d),s/veh 58.1 34.7 31.6 55.9 38.7 40.4 51.3 3.2 2.5 51.7 3.3
LnGrp LOS E C C E D D D A A D A
Approach Vol, veh/h 1153 835 1336 1801
Approach Delay, s/veh 38.4 41.8 9.5 8.4
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.7 58.8 10.7 37.8 12.4 59.1 14.0 34.5
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 9.5 43.5 7.5 39.5 9.5 43.5 9.5 37.5
Max Q Clear Time (g_c+I1), s 8.1 5.0 6.2 23.1 7.8 6.5 9.6 18.2
Green Ext Time (p_c), s 0.1 27.4 0.0 9.2 0.1 26.6 0.0 10.2

Intersection Summary
HCM 2010 Ctrl Delay 20.9
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
9: Western Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 438
Future Volume (veh/h) 438
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 438
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 885
Arrive On Green 0.93
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 438
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 4.5
Cycle Q Clear(g_c), s 4.5
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 885
V/C Ratio(X) 0.49
Avail Cap(c_a), veh/h 885
HCM Platoon Ratio 2.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 1.7
Incr Delay (d2), s/veh 2.0
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 2.1
LnGrp Delay(d),s/veh 3.7
LnGrp LOS A
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Existing Year 2021
10: Harborgate Wy & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 778 181 80 663 6 283 7 129 8 3 26
Future Volume (veh/h) 19 778 181 80 663 6 283 7 129 8 3 26
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 19 778 181 80 663 6 288 0 129 8 3 26
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 519 2369 546 141 3538 32 482 0 341 24 9 77
Arrive On Green 0.57 0.57 0.57 0.08 0.68 0.68 0.14 0.00 0.14 0.07 0.07 0.07
Sat Flow, veh/h 765 4132 953 1774 5198 47 3548 0 1583 355 133 1153
Grp Volume(v), veh/h 19 637 322 80 432 237 288 0 129 37 0 0
Grp Sat Flow(s),veh/h/ln 765 1695 1695 1774 1695 1854 1774 0 1583 1641 0 0
Q Serve(g_s), s 1.0 8.9 9.0 3.9 4.2 4.2 6.9 0.0 6.3 1.9 0.0 0.0
Cycle Q Clear(g_c), s 1.0 8.9 9.0 3.9 4.2 4.2 6.9 0.0 6.3 1.9 0.0 0.0
Prop In Lane 1.00 0.56 1.00 0.03 1.00 1.00 0.22 0.70
Lane Grp Cap(c), veh/h 519 1944 972 141 2308 1262 482 0 341 109 0 0
V/C Ratio(X) 0.04 0.33 0.33 0.57 0.19 0.19 0.60 0.00 0.38 0.34 0.00 0.00
Avail Cap(c_a), veh/h 519 1944 972 246 2308 1262 1163 0 645 155 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.90 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.4 10.1 10.1 39.9 5.3 5.3 36.6 0.0 30.2 40.1 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.4 0.8 3.5 0.2 0.3 1.2 0.0 0.7 1.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 4.3 4.4 2.0 2.0 2.2 3.4 0.0 2.8 0.9 0.0 0.0
LnGrp Delay(d),s/veh 8.5 10.5 10.9 43.5 5.4 5.6 37.7 0.0 30.8 41.9 0.0 0.0
LnGrp LOS A B B D A A D C D
Approach Vol, veh/h 978 749 417 37
Approach Delay, s/veh 10.6 9.5 35.6 41.9
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 15.7 9.7 55.1 9.5 64.8
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 27.5 10.5 24.5 6.5 39.5
Max Q Clear Time (g_c+I1), s 8.9 5.9 11.0 3.9 6.2
Green Ext Time (p_c), s 1.4 0.1 8.6 0.0 14.6

Intersection Summary
HCM 2010 Ctrl Delay 15.6
HCM 2010 LOS B

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
11: Normandie Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 330 929 152 82 672 195 65 616 85 160 438 314
Future Volume (veh/h) 330 929 152 82 672 195 65 616 85 160 438 314
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 330 929 152 82 672 195 65 616 85 160 438 314
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 386 1528 249 132 801 229 112 1174 162 378 1411 976
Arrive On Green 0.22 0.35 0.35 0.07 0.20 0.20 0.06 0.38 0.38 0.09 0.40 0.40
Sat Flow, veh/h 1774 4408 719 1774 3931 1123 1774 3126 431 1774 3539 1583
Grp Volume(v), veh/h 330 714 367 82 578 289 65 348 353 160 438 314
Grp Sat Flow(s),veh/h/ln 1774 1695 1736 1774 1695 1664 1774 1770 1787 1774 1770 1583
Q Serve(g_s), s 21.5 20.9 21.0 5.4 19.6 20.1 4.3 18.4 18.4 6.3 10.2 11.4
Cycle Q Clear(g_c), s 21.5 20.9 21.0 5.4 19.6 20.1 4.3 18.4 18.4 6.3 10.2 11.4
Prop In Lane 1.00 0.41 1.00 0.67 1.00 0.24 1.00 1.00
Lane Grp Cap(c), veh/h 386 1175 602 132 691 339 112 664 671 378 1411 976
V/C Ratio(X) 0.85 0.61 0.61 0.62 0.84 0.85 0.58 0.52 0.53 0.42 0.31 0.32
Avail Cap(c_a), veh/h 495 1229 629 214 692 340 182 664 671 439 1411 976
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.1 32.4 32.5 53.9 45.9 46.0 54.7 29.1 29.2 20.4 24.8 11.0
Incr Delay (d2), s/veh 11.2 0.8 1.6 4.6 8.8 18.3 4.7 2.9 2.9 0.8 0.6 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.7 9.9 10.4 2.8 10.1 11.0 2.2 9.5 9.7 3.1 5.1 5.2
LnGrp Delay(d),s/veh 56.3 33.2 34.1 58.5 54.7 64.3 59.3 32.1 32.1 21.2 25.3 11.9
LnGrp LOS E C C E D E E C C C C B
Approach Vol, veh/h 1411 949 766 912
Approach Delay, s/veh 38.9 57.9 34.4 20.0
Approach LOS D E C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.9 48.6 12.5 45.1 11.1 51.3 29.6 28.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 12.5 31.5 12.5 41.5 10.3 33.7 31.5 22.5
Max Q Clear Time (g_c+I1), s 8.3 20.4 7.4 23.0 6.3 13.4 23.5 22.1
Green Ext Time (p_c), s 0.1 6.2 0.1 12.5 0.0 8.8 0.7 0.4

Intersection Summary
HCM 2010 Ctrl Delay 38.2
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
12: Western Ave & 195th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 73 2 26 10 0 10 24 1316 15 24 1219 57
Future Volume (veh/h) 73 2 26 10 0 10 24 1316 15 24 1219 57
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 73 2 26 10 0 10 24 1316 15 24 1219 57
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 59 1 475 60 0 475 62 2979 928 62 2979 928
Arrive On Green 0.30 0.30 0.30 0.30 0.00 0.30 0.07 1.00 1.00 0.07 1.00 1.00
Sat Flow, veh/h 0 3 1583 0 0 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 75 0 26 10 0 10 24 1316 15 24 1219 57
Grp Sat Flow(s),veh/h/ln 3 0 1583 0 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.0 0.0 1.4 0.0 0.0 0.5 1.6 0.0 0.0 1.6 0.0 0.0
Cycle Q Clear(g_c), s 36.0 0.0 1.4 36.0 0.0 0.5 1.6 0.0 0.0 1.6 0.0 0.0
Prop In Lane 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 60 0 475 60 0 475 62 2979 928 62 2979 928
V/C Ratio(X) 1.25 0.00 0.05 0.17 0.00 0.02 0.39 0.44 0.02 0.39 0.41 0.06
Avail Cap(c_a), veh/h 60 0 475 60 0 475 126 2979 928 155 2979 928
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.88 0.88 0.88 0.86 0.86 0.86
Uniform Delay (d), s/veh 59.5 0.0 29.9 60.0 0.0 29.6 54.6 0.0 0.0 54.6 0.0 0.0
Incr Delay (d2), s/veh 197.3 0.0 0.0 1.3 0.0 0.0 3.4 0.4 0.0 3.3 0.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 0.6 0.4 0.0 0.2 0.8 0.1 0.0 0.8 0.1 0.0
LnGrp Delay(d),s/veh 256.8 0.0 29.9 61.3 0.0 29.6 58.0 0.4 0.0 57.9 0.4 0.1
LnGrp LOS F C E C E A A E A A
Approach Vol, veh/h 101 20 1355 1300
Approach Delay, s/veh 198.4 45.4 1.4 1.4
Approach LOS F D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.7 73.8 39.5 6.7 73.8 39.5
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 8.5 62.0 34.0 6.5 64.0 34.0
Max Q Clear Time (g_c+I1), s 3.6 2.0 38.0 3.6 2.0 38.0
Green Ext Time (p_c), s 0.0 38.1 0.0 0.0 38.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 8.9
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing Year 2021
13: Western Ave & Del Amo Blvd Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 289 39 175 12 42 42 127 1036 17 26 1245 364
Future Volume (veh/h) 289 39 175 12 42 42 127 1036 17 26 1245 364
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 317 0 175 12 42 42 127 1036 17 26 1245 364
Adj No. of Lanes 2 0 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 536 0 239 15 53 53 263 2444 1094 360 2700 789
Arrive On Green 0.15 0.00 0.15 0.07 0.07 0.07 0.69 0.69 0.69 0.92 0.92 0.92
Sat Flow, veh/h 3548 0 1583 215 752 752 314 3539 1583 534 3910 1142
Grp Volume(v), veh/h 317 0 175 96 0 0 127 1036 17 26 1079 530
Grp Sat Flow(s),veh/h/ln 1774 0 1583 1719 0 0 314 1770 1583 534 1695 1661
Q Serve(g_s), s 10.0 0.0 12.7 6.6 0.0 0.0 28.9 15.4 0.4 1.6 5.4 5.4
Cycle Q Clear(g_c), s 10.0 0.0 12.7 6.6 0.0 0.0 34.3 15.4 0.4 16.9 5.4 5.4
Prop In Lane 1.00 1.00 0.12 0.44 1.00 1.00 1.00 0.69
Lane Grp Cap(c), veh/h 536 0 239 122 0 0 263 2444 1094 360 2341 1147
V/C Ratio(X) 0.59 0.00 0.73 0.79 0.00 0.00 0.48 0.42 0.02 0.07 0.46 0.46
Avail Cap(c_a), veh/h 872 0 389 122 0 0 263 2444 1094 360 2341 1147
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 47.5 0.0 48.6 54.9 0.0 0.0 12.7 8.1 5.8 4.3 1.7 1.7
Incr Delay (d2), s/veh 1.0 0.0 4.3 28.3 0.0 0.0 6.3 0.5 0.0 0.4 0.6 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 0.0 5.8 4.1 0.0 0.0 2.9 7.7 0.2 0.3 2.4 2.6
LnGrp Delay(d),s/veh 48.5 0.0 52.9 83.2 0.0 0.0 18.9 8.7 5.8 4.6 2.4 3.0
LnGrp LOS D D F B A A A A A
Approach Vol, veh/h 492 96 1180 1635
Approach Delay, s/veh 50.1 83.2 9.7 2.6
Approach LOS D F A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 86.4 21.6 86.4 12.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 69.5 27.5 69.5 6.5
Max Q Clear Time (g_c+I1), s 36.3 14.7 18.9 8.6
Green Ext Time (p_c), s 28.2 1.5 40.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 14.2
HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary Existing Year 2021
1: Western Ave & 182nd St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 145 981 86 100 725 66 137 1185 271 58 982 150
Future Volume (veh/h) 145 981 86 100 725 66 137 1185 271 58 982 150
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 145 981 86 100 725 66 137 1185 271 58 982 150
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 243 1299 114 152 1396 625 252 1868 836 185 1868 836
Arrive On Green 0.39 0.39 0.39 0.39 0.39 0.39 0.53 0.53 0.53 0.53 0.53 0.53
Sat Flow, veh/h 683 3293 289 527 3539 1583 495 3539 1583 364 3539 1583
Grp Volume(v), veh/h 145 527 540 100 725 66 137 1185 271 58 982 150
Grp Sat Flow(s),veh/h/ln 683 1770 1812 527 1770 1583 495 1770 1583 364 1770 1583
Q Serve(g_s), s 18.5 23.1 23.1 12.4 14.0 2.4 22.5 21.4 8.8 12.1 16.3 4.4
Cycle Q Clear(g_c), s 32.5 23.1 23.1 35.5 14.0 2.4 38.8 21.4 8.8 33.5 16.3 4.4
Prop In Lane 1.00 0.16 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 243 698 715 152 1396 625 252 1868 836 185 1868 836
V/C Ratio(X) 0.60 0.76 0.76 0.66 0.52 0.11 0.54 0.63 0.32 0.31 0.53 0.18
Avail Cap(c_a), veh/h 243 698 715 152 1396 625 252 1868 836 185 1868 836
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.1 23.5 23.5 40.5 20.8 17.2 26.6 15.1 12.1 27.0 13.9 11.1
Incr Delay (d2), s/veh 4.0 4.7 4.6 9.8 0.3 0.1 8.2 1.7 1.0 4.4 1.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.7 12.2 12.5 2.9 6.9 1.0 3.7 10.8 4.1 1.4 8.2 2.0
LnGrp Delay(d),s/veh 37.1 28.2 28.1 50.3 21.1 17.3 34.8 16.7 13.1 31.3 15.0 11.6
LnGrp LOS D C C D C B C B B C B B
Approach Vol, veh/h 1212 891 1593 1190
Approach Delay, s/veh 29.2 24.1 17.7 15.3
Approach LOS C C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 51.0 39.0 51.0 39.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 45.5 33.5 45.5 33.5
Max Q Clear Time (g_c+I1), s 40.8 34.5 35.5 37.5
Green Ext Time (p_c), s 3.7 0.0 5.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing Year 2021
2: Western Ave & I-405 NB Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 695 221 1576 655 53 1120
Future Volume (veh/h) 695 221 1576 655 53 1120
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 458 475 1576 655 53 1120
Adj No. of Lanes 1 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 575 523 1985 1401 187 3184
Arrive On Green 0.32 0.32 0.75 0.75 0.04 0.63
Sat Flow, veh/h 1774 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 458 475 1576 655 53 1120
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 28.2 33.8 33.3 7.3 1.4 12.7
Cycle Q Clear(g_c), s 28.2 33.8 33.3 7.3 1.4 12.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 575 523 1985 1401 187 3184
V/C Ratio(X) 0.80 0.91 0.79 0.47 0.28 0.35
Avail Cap(c_a), veh/h 599 545 1985 1401 293 3184
HCM Platoon Ratio 1.00 1.00 1.33 1.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.0 38.9 10.9 0.7 16.4 10.8
Incr Delay (d2), s/veh 7.2 18.7 3.4 1.1 0.8 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.0 17.8 16.7 12.3 0.8 6.0
LnGrp Delay(d),s/veh 44.2 57.6 14.3 1.8 17.2 11.1
LnGrp LOS D E B A B B
Approach Vol, veh/h 933 2231 1173
Approach Delay, s/veh 51.0 10.6 11.3
Approach LOS D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 7.8 70.8 78.6 41.4
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 10.5 56.5 71.5 38.5
Max Q Clear Time (g_c+I1), s 3.4 35.3 14.7 35.8
Green Ext Time (p_c), s 0.0 15.3 10.9 1.1

Intersection Summary
HCM 2010 Ctrl Delay 19.5
HCM 2010 LOS B

Notes



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: Existing Conditions Peak Hr: PM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 176 # 2 2880 176/2,880= 0.06   
NB Thru 887 # 2 3200 887/3,200= 0.28 < ==
NB Right 226 # 1 1600 226/1,600= 0.14   #

SB Left 96 # 1 1600 96/1,600= 0.06 < ==
SB Thru 510 # 2 3200 510/3,200= 0.16   
SB Right** 188 # 1 1840 188/1,840= 0.10   0.340

EB Left 252 # 1 1600 252/1,600= 0.16 < ==
EB Thru 1584 # 3 4800 1,584/4,800= 0.33   #
EB Right 144 # 1 1600 144/1,600= 0.09   0

WB Left 77 # 1 1600 77/1,600= 0.05   
WB Thru 1089 # 2 3200 1,089/3,200= 0.34 < ==
WB Right 112 # 1 1600 112/1,600= 0.07   0.498

Sum of Critical V/C Ratios 0.838
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.938

Level of Service (LOS) - Refer to table below E

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness AM-PM



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: Existing Conditions Peak Hr: PM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 29 # 1 1600 29/1,600= 0.02   #
NB Thru 4 4 1 1600 4/1,600= ----   
NB Right 129 # 1 1600 129/1,600= 0.08 < ==

SB Left 10 # 1 1600 10/1,600= 0.01   
SB Thru 5 8 1 1600 8/1,600= 0.01   
SB Right 3  ----   0.087

EB Left 2 2 1 1600 2/1,600= 0.00   
EB Thru 1938 # 3 4800 1,957/4,800= 0.41 < ==
EB Right 19  ----   0 1

WB Left 27 # 1 1600 27/1,600= 0.02 < ==
WB Thru 1201 # 2 3200 1,201/3,200= 0.38   
WB Right 3 3 1 1600 3/1,600= 0.00   0.425

Sum of Critical V/C Ratios 0.512
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.612

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
Existing volumes have the PHF factored in. C 0.80

D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy AM-PM



HCM 2010 Signalized Intersection Summary Existing Year 2021
6: 190th St & I-405 SB Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 629 1577 1168 115 610 30
Future Volume (veh/h) 629 1577 1168 115 610 30
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 629 1577 1168 115 638 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 753 3714 2495 777 780 355
Arrive On Green 0.22 0.73 0.16 0.16 0.22 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 629 1577 1168 115 638 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 21.0 14.6 25.0 7.5 20.5 0.0
Cycle Q Clear(g_c), s 21.0 14.6 25.0 7.5 20.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 753 3714 2495 777 780 355
V/C Ratio(X) 0.84 0.42 0.47 0.15 0.82 0.00
Avail Cap(c_a), veh/h 875 3714 2495 777 1020 464
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 44.8 6.3 36.1 28.7 44.5 0.0
Incr Delay (d2), s/veh 6.3 0.4 0.6 0.4 4.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.6 6.8 11.9 3.4 10.5 0.0
LnGrp Delay(d),s/veh 51.1 6.7 36.7 29.1 48.6 0.0
LnGrp LOS D A D C D
Approach Vol, veh/h 2206 1283 638
Approach Delay, s/veh 19.3 36.0 48.6
Approach LOS B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 91.1 28.9 28.7 62.4
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 77.5 32.5 28.5 43.5
Max Q Clear Time (g_c+I1), s 16.6 22.5 23.0 27.0
Green Ext Time (p_c), s 19.3 1.8 1.3 8.1

Intersection Summary
HCM 2010 Ctrl Delay 29.1
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
9: Western Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 423 1212 479 224 718 309 147 1346 197 3 139 1233
Future Volume (veh/h) 423 1212 479 224 718 309 147 1346 197 3 139 1233
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 423 1212 479 224 718 309 147 1346 197 139 1233
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 502 1725 653 337 1019 433 251 1988 774 248 1983
Arrive On Green 0.05 0.11 0.11 0.10 0.29 0.29 0.15 0.78 0.78 0.14 0.78
Sat Flow, veh/h 3442 5085 1583 3442 3501 1489 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 423 1212 479 224 695 332 147 1346 197 139 1233
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1600 1721 1695 1583 1721 1695
Q Serve(g_s), s 14.6 27.6 31.9 7.5 21.9 22.3 4.8 14.7 3.6 4.5 12.4
Cycle Q Clear(g_c), s 14.6 27.6 31.9 7.5 21.9 22.3 4.8 14.7 3.6 4.5 12.4
Prop In Lane 1.00 1.00 1.00 0.93 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 502 1725 653 337 987 466 251 1988 774 248 1983
V/C Ratio(X) 0.84 0.70 0.73 0.67 0.70 0.71 0.58 0.68 0.25 0.56 0.62
Avail Cap(c_a), veh/h 502 1801 676 416 1116 527 272 1988 774 445 1983
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.96 0.96 0.96 0.92 0.92 0.92 1.00 1.00
Uniform Delay (d), s/veh 55.7 47.5 40.4 52.2 37.9 38.0 49.5 9.6 6.0 49.6 9.4
Incr Delay (d2), s/veh 12.3 1.2 4.0 2.8 1.7 3.7 2.5 1.7 0.7 2.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.9 13.1 14.7 3.7 10.5 10.4 2.3 6.8 1.7 2.2 5.7
LnGrp Delay(d),s/veh 68.1 48.6 44.4 55.0 39.6 41.8 52.1 11.3 6.7 51.5 10.9
LnGrp LOS E D D D D D D B A D B
Approach Vol, veh/h 2114 1251 1690 1739
Approach Delay, s/veh 51.6 42.9 14.3 13.3
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 50.4 14.2 44.2 11.3 50.3 20.0 38.4
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 13.5 33.5 12.5 40.5 7.5 39.5 15.5 37.5
Max Q Clear Time (g_c+I1), s 6.5 16.7 9.5 33.9 6.8 14.4 16.6 24.3
Green Ext Time (p_c), s 0.2 9.6 0.2 4.8 0.0 11.9 0.0 5.8

Intersection Summary
HCM 2010 Ctrl Delay 30.9
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
9: Western Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 367
Future Volume (veh/h) 367
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 367
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 848
Arrive On Green 0.78
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 367
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 8.7
Cycle Q Clear(g_c), s 8.7
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 848
V/C Ratio(X) 0.43
Avail Cap(c_a), veh/h 848
HCM Platoon Ratio 2.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 5.4
Incr Delay (d2), s/veh 1.6
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 3.9
LnGrp Delay(d),s/veh 7.0
LnGrp LOS A
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Existing Year 2021
10: Harborgate Wy & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 1431 208 49 1041 3 216 2 105 24 10 34
Future Volume (veh/h) 3 1431 208 49 1041 3 216 2 105 24 10 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 3 1431 208 49 1041 3 217 0 105 24 10 34
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 409 2744 399 101 3646 11 406 0 272 43 18 61
Arrive On Green 0.61 0.61 0.61 0.06 0.70 0.70 0.11 0.00 0.11 0.07 0.07 0.07
Sat Flow, veh/h 538 4486 652 1774 5235 15 3548 0 1583 594 248 842
Grp Volume(v), veh/h 3 1081 558 49 674 370 217 0 105 68 0 0
Grp Sat Flow(s),veh/h/ln 538 1695 1748 1774 1695 1860 1774 0 1583 1684 0 0
Q Serve(g_s), s 0.2 16.4 16.4 2.4 6.8 6.8 5.2 0.0 5.3 3.5 0.0 0.0
Cycle Q Clear(g_c), s 0.2 16.4 16.4 2.4 6.8 6.8 5.2 0.0 5.3 3.5 0.0 0.0
Prop In Lane 1.00 0.37 1.00 0.01 1.00 1.00 0.35 0.50
Lane Grp Cap(c), veh/h 409 2073 1069 101 2361 1295 406 0 272 122 0 0
V/C Ratio(X) 0.01 0.52 0.52 0.48 0.29 0.29 0.53 0.00 0.39 0.56 0.00 0.00
Avail Cap(c_a), veh/h 409 2073 1069 207 2361 1295 1084 0 574 159 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.73 0.73 0.73 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.8 10.0 10.0 41.2 5.2 5.2 37.6 0.0 33.1 40.3 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 1.3 3.6 0.3 0.6 1.1 0.0 0.9 3.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 7.7 8.1 1.3 3.2 3.6 2.6 0.0 2.4 1.8 0.0 0.0
LnGrp Delay(d),s/veh 6.9 10.7 11.3 44.7 5.5 5.7 38.7 0.0 34.0 44.3 0.0 0.0
LnGrp LOS A B B D A A D C D
Approach Vol, veh/h 1642 1093 322 68
Approach Delay, s/veh 10.9 7.3 37.1 44.3
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.8 7.6 58.5 10.0 66.2
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 25.5 8.5 28.5 6.5 41.5
Max Q Clear Time (g_c+I1), s 7.3 4.4 18.4 5.5 8.8
Green Ext Time (p_c), s 1.0 0.0 7.2 0.0 8.3

Intersection Summary
HCM 2010 Ctrl Delay 13.1
HCM 2010 LOS B

Notes



HCM 2010 Signalized Intersection Summary Existing Year 2021
11: Normandie Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 350 1421 173 130 903 350 100 870 100 94 654 315
Future Volume (veh/h) 350 1421 173 130 903 350 100 870 100 94 654 315
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 350 1421 173 130 903 350 100 870 100 94 654 315
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 450 1931 235 170 948 366 126 961 111 201 1049 871
Arrive On Green 0.25 0.42 0.42 0.10 0.26 0.26 0.07 0.30 0.30 0.07 0.30 0.30
Sat Flow, veh/h 1774 4595 559 1774 3611 1396 1774 3200 368 1774 3539 1583
Grp Volume(v), veh/h 350 1048 546 130 848 405 100 481 489 94 654 315
Grp Sat Flow(s),veh/h/ln 1774 1695 1764 1774 1695 1616 1774 1770 1798 1774 1770 1583
Q Serve(g_s), s 22.0 31.1 31.2 8.6 29.5 29.6 6.7 31.3 31.3 4.3 19.1 2.5
Cycle Q Clear(g_c), s 22.0 31.1 31.2 8.6 29.5 29.6 6.7 31.3 31.3 4.3 19.1 2.5
Prop In Lane 1.00 0.32 1.00 0.86 1.00 0.20 1.00 1.00
Lane Grp Cap(c), veh/h 450 1425 741 170 890 424 126 532 540 201 1049 871
V/C Ratio(X) 0.78 0.74 0.74 0.76 0.95 0.96 0.80 0.90 0.90 0.47 0.62 0.36
Avail Cap(c_a), veh/h 450 1425 741 170 890 424 126 538 547 208 1077 883
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.6 29.2 29.2 52.9 43.5 43.6 54.9 40.3 40.3 30.4 36.4 6.2
Incr Delay (d2), s/veh 8.4 3.4 6.4 18.5 20.7 33.8 28.9 18.7 18.5 1.7 1.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.8 15.2 16.5 5.1 16.3 17.2 4.3 18.0 18.3 2.2 9.5 3.6
LnGrp Delay(d),s/veh 50.1 32.6 35.6 71.4 64.2 77.3 83.8 59.0 58.8 32.1 37.5 6.4
LnGrp LOS D C D E E E F E E C D A
Approach Vol, veh/h 1944 1383 1070 1063
Approach Delay, s/veh 36.6 68.7 61.2 27.8
Approach LOS D E E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 39.6 15.0 53.9 12.0 39.1 33.9 35.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 6.5 34.5 9.5 47.5 6.5 34.5 27.5 29.5
Max Q Clear Time (g_c+I1), s 6.3 33.3 10.6 33.2 8.7 21.1 24.0 31.6
Green Ext Time (p_c), s 0.0 0.7 0.0 9.2 0.0 4.7 0.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 47.8
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing Year 2021
12: Western Ave & 195th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 2 31 27 2 35 13 1659 7 22 1918 31
Future Volume (veh/h) 77 2 31 27 2 35 13 1659 7 22 1918 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 77 2 31 27 2 35 13 1659 7 22 1918 31
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 59 1 482 58 2 482 50 2963 923 60 2992 931
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.06 1.00 1.00 0.07 1.00 1.00
Sat Flow, veh/h 0 3 1583 0 8 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 79 0 31 29 0 35 13 1659 7 22 1918 31
Grp Sat Flow(s),veh/h/ln 3 0 1583 8 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.0 0.0 1.7 0.0 0.0 1.9 0.8 0.0 0.0 1.4 0.0 0.0
Cycle Q Clear(g_c), s 36.5 0.0 1.7 36.5 0.0 1.9 0.8 0.0 0.0 1.4 0.0 0.0
Prop In Lane 0.97 1.00 0.93 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 60 0 482 60 0 482 50 2963 923 60 2992 931
V/C Ratio(X) 1.32 0.00 0.06 0.48 0.00 0.07 0.26 0.56 0.01 0.36 0.64 0.03
Avail Cap(c_a), veh/h 60 0 482 60 0 482 140 2963 923 140 2992 931
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.70 0.70 0.70 0.73 0.73 0.73
Uniform Delay (d), s/veh 59.5 0.0 29.6 57.1 0.0 29.7 55.4 0.0 0.0 54.7 0.0 0.0
Incr Delay (d2), s/veh 222.0 0.0 0.1 5.8 0.0 0.1 1.9 0.5 0.0 2.7 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 0.7 1.1 0.0 0.8 0.4 0.1 0.0 0.7 0.2 0.0
LnGrp Delay(d),s/veh 281.5 0.0 29.7 63.0 0.0 29.8 57.3 0.5 0.0 57.4 0.8 0.0
LnGrp LOS F C E C E A A E A A
Approach Vol, veh/h 110 64 1679 1971
Approach Delay, s/veh 210.5 44.8 1.0 1.4
Approach LOS F D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.6 73.4 40.0 5.9 74.1 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 7.5 62.5 34.5 7.5 62.5 34.5
Max Q Clear Time (g_c+I1), s 3.4 2.0 38.5 2.8 2.0 38.5
Green Ext Time (p_c), s 0.0 21.1 0.0 0.0 27.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 8.0
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing Year 2021
13: Western Ave & Del Amo Blvd Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 644 153 301 14 46 37 101 1186 17 40 1708 517
Future Volume (veh/h) 644 153 301 14 46 37 101 1186 17 40 1708 517
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 398 497 301 14 46 37 101 1186 17 40 1708 517
Adj No. of Lanes 1 1 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 451 473 402 20 65 52 92 2050 917 230 2259 666
Arrive On Green 0.25 0.25 0.25 0.08 0.08 0.08 0.58 0.58 0.58 0.39 0.39 0.39
Sat Flow, veh/h 1774 1863 1581 250 822 661 172 3539 1583 463 3900 1150
Grp Volume(v), veh/h 398 497 301 97 0 0 101 1186 17 40 1479 746
Grp Sat Flow(s),veh/h/ln 1774 1863 1581 1734 0 0 172 1770 1583 463 1695 1660
Q Serve(g_s), s 25.9 30.5 21.0 6.5 0.0 0.0 22.2 25.5 0.5 8.3 45.3 47.3
Cycle Q Clear(g_c), s 25.9 30.5 21.0 6.5 0.0 0.0 69.5 25.5 0.5 33.8 45.3 47.3
Prop In Lane 1.00 1.00 0.14 0.38 1.00 1.00 1.00 0.69
Lane Grp Cap(c), veh/h 451 473 402 137 0 0 92 2050 917 230 1963 961
V/C Ratio(X) 0.88 1.05 0.75 0.71 0.00 0.00 1.10 0.58 0.02 0.17 0.75 0.78
Avail Cap(c_a), veh/h 451 473 402 137 0 0 92 2050 917 230 1963 961
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.89 0.89 0.89
Uniform Delay (d), s/veh 43.0 44.8 41.2 53.9 0.0 0.0 56.1 16.0 10.7 36.0 29.3 29.9
Incr Delay (d2), s/veh 18.2 55.0 7.6 15.3 0.0 0.0 123.4 1.2 0.0 1.5 2.4 5.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.0 22.9 10.0 3.7 0.0 0.0 6.2 12.7 0.3 1.2 21.9 23.1
LnGrp Delay(d),s/veh 61.2 99.8 48.8 69.2 0.0 0.0 179.6 17.2 10.8 37.4 31.7 35.4
LnGrp LOS E F D E F B B D C D
Approach Vol, veh/h 1196 97 1304 2265
Approach Delay, s/veh 74.1 69.2 29.7 33.0
Approach LOS E E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 73.0 34.0 73.0 13.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 67.5 28.5 67.5 7.5
Max Q Clear Time (g_c+I1), s 71.5 32.5 49.3 8.5
Green Ext Time (p_c), s 0.0 0.0 15.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 43.0
HCM 2010 LOS D

Notes
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HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
1: Western Ave & 182nd St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 86 373 74 167 1131 126 127 973 74 82 995 201
Future Volume (veh/h) 86 373 74 167 1131 126 127 973 74 82 995 201
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 86 373 74 167 1131 126 127 973 74 82 995 201
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 163 1415 278 439 1697 759 177 1636 732 171 1636 732
Arrive On Green 0.48 0.48 0.48 0.48 0.48 0.48 0.15 0.15 0.15 0.46 0.46 0.46
Sat Flow, veh/h 440 2950 580 939 3539 1583 466 3539 1583 537 3539 1583
Grp Volume(v), veh/h 86 222 225 167 1131 126 127 973 74 82 995 201
Grp Sat Flow(s),veh/h/ln 440 1770 1760 939 1770 1583 466 1770 1583 537 1770 1583
Q Serve(g_s), s 22.3 9.0 9.1 15.5 29.3 5.4 30.2 30.7 4.8 17.2 25.2 9.4
Cycle Q Clear(g_c), s 51.7 9.0 9.1 24.6 29.3 5.4 55.5 30.7 4.8 47.9 25.2 9.4
Prop In Lane 1.00 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 163 848 844 439 1697 759 177 1636 732 171 1636 732
V/C Ratio(X) 0.53 0.26 0.27 0.38 0.67 0.17 0.72 0.59 0.10 0.48 0.61 0.27
Avail Cap(c_a), veh/h 178 907 902 470 1814 811 177 1636 732 171 1636 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.6 18.6 18.6 26.0 23.9 17.7 64.6 40.4 29.4 44.7 24.1 19.9
Incr Delay (d2), s/veh 2.6 0.2 0.2 0.5 0.9 0.1 21.8 1.6 0.3 9.4 1.7 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 4.4 4.5 4.1 14.5 2.4 5.3 15.5 2.2 3.0 12.7 4.3
LnGrp Delay(d),s/veh 46.3 18.8 18.8 26.5 24.8 17.8 86.5 42.0 29.7 54.1 25.8 20.8
LnGrp LOS D B B C C B F D C D C C
Approach Vol, veh/h 533 1424 1174 1278
Approach Delay, s/veh 23.2 24.3 46.0 26.9
Approach LOS C C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 59.0 61.0 59.0 61.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 49.5 59.5 49.5 59.5
Max Q Clear Time (g_c+I1), s 57.5 53.7 49.9 31.3
Green Ext Time (p_c), s 0.0 1.9 0.0 11.7

Intersection Summary
HCM 2010 Ctrl Delay 30.7
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
2: Western Ave & I-405 NB Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 991 203 1161 315 29 1313
Future Volume (veh/h) 991 203 1161 315 29 1313
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 1180 0 1161 315 29 1313
Adj No. of Lanes 2 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1303 593 1620 1306 379 2963
Arrive On Green 0.37 0.00 0.92 0.92 0.21 1.00
Sat Flow, veh/h 3548 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 1180 0 1161 315 29 1313
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 37.8 0.0 9.7 1.1 0.8 0.0
Cycle Q Clear(g_c), s 37.8 0.0 9.7 1.1 0.8 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1303 593 1620 1306 379 2963
V/C Ratio(X) 0.91 0.00 0.72 0.24 0.08 0.44
Avail Cap(c_a), veh/h 1375 626 1620 1306 379 2963
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.0 0.0 3.2 0.3 10.1 0.0
Incr Delay (d2), s/veh 8.6 0.0 2.8 0.4 0.4 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.1 0.0 4.5 1.4 0.4 0.1
LnGrp Delay(d),s/veh 44.6 0.0 5.9 0.7 10.5 0.5
LnGrp LOS D A A B A
Approach Vol, veh/h 1180 1476 1342
Approach Delay, s/veh 44.6 4.8 0.7
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.0 58.4 73.4 46.6
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 10.5 50.5 65.5 44.5
Max Q Clear Time (g_c+I1), s 2.8 11.7 2.0 39.8
Green Ext Time (p_c), s 0.0 13.1 14.2 2.2

Intersection Summary
HCM 2010 Ctrl Delay 15.2
HCM 2010 LOS B

Notes



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: 2023 Without Project Peak Hr: AM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 105 # 2 2880 105/2,880= 0.04 < ==
NB Thru 409 # 2 3200 409/3,200= 0.13   #
NB Right 194 # 1 1600 194/1,600= 0.12   

SB Left 101 # 1 1600 101/1,600= 0.06   
SB Thru 728 # 2 3200 728/3,200= 0.23 < ==
SB Right** 397 # 1 1840 397/1,840= 0.22   0.268

EB Left 114 # 1 1600 114/1,600= 0.07 < ==
EB Thru 1437 # 3 4800 1,437/4,800= 0.30   #
EB Right 166 # 1 1600 166/1,600= 0.10   0

WB Left 159 # 1 1600 159/1,600= 0.10   
WB Thru 1276 # 2 3200 1,276/3,200= 0.40 < ==
WB Right 79 # 1 1600 79/1,600= 0.05   0.470

Sum of Critical V/C Ratios 0.738
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.838

Level of Service (LOS) - Refer to table below D

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness AM-PM



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: 2023 Without Project Peak Hr: AM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 8 8 1 1600 8/1,600= 0.01   #
NB Thru 5 5 1 1600 5/1,600= ----   
NB Right 41 # 1 1600 41/1,600= 0.03 < ==

SB Left 3 3 1 1600 3/1,600= 0.00   
SB Thru 1 1600 0/1,600= ----   
SB Right  ----   0.028

EB Left 1 1600 0/1,600= ----   #
EB Thru 1688 # 3 4800 1,714/4,800= 0.36   
EB Right 26  ----   0

WB Left 110 # 1 1600 110/1,600= 0.07   
WB Thru 1604 # 2 3200 1,604/3,200= 0.50 < ==
WB Right 1 1600 0/1,600= ----   0.501

Sum of Critical V/C Ratios 0.529
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.629

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
Existing volumes have the PHF factored in. C 0.80

D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy AM-PM



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
6: 190th St & I-405 SB Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 894 799 1547 145 611 132
Future Volume (veh/h) 894 799 1547 145 611 132
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 894 799 1547 145 734 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1045 3588 1902 592 808 368
Arrive On Green 0.30 0.71 0.37 0.37 0.23 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 894 799 1547 145 734 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 22.0 4.9 24.6 5.7 18.1 0.0
Cycle Q Clear(g_c), s 22.0 4.9 24.6 5.7 18.1 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1045 3588 1902 592 808 368
V/C Ratio(X) 0.86 0.22 0.81 0.24 0.91 0.00
Avail Cap(c_a), veh/h 1128 3588 1902 592 808 368
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 29.5 4.6 25.3 19.4 33.8 0.0
Incr Delay (d2), s/veh 6.3 0.1 3.9 1.0 14.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.3 2.3 12.2 2.6 10.4 0.0
LnGrp Delay(d),s/veh 35.7 4.8 29.3 20.4 47.9 0.0
LnGrp LOS D A C C D
Approach Vol, veh/h 1693 1692 734
Approach Delay, s/veh 21.1 28.5 47.9
Approach LOS C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 67.0 23.0 29.8 37.2
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 61.5 18.5 27.5 29.5
Max Q Clear Time (g_c+I1), s 6.9 20.1 24.0 26.6
Green Ext Time (p_c), s 6.8 0.0 1.3 2.4

Intersection Summary
HCM 2010 Ctrl Delay 28.9
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
9: Western Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 172 728 501 320 1044 136 161 1116 104 197 1513 490
Future Volume (veh/h) 172 728 501 320 1044 136 161 1116 104 197 1513 490
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 172 728 501 320 1044 136 161 1116 104 197 1513 490
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 283 1589 623 416 1600 208 278 1917 788 309 1963 741
Arrive On Green 0.08 0.31 0.31 0.12 0.35 0.35 0.03 0.12 0.12 0.12 0.51 0.51
Sat Flow, veh/h 3442 5085 1583 3442 4556 593 3442 5085 1583 3442 5085 1583
Grp Volume(v), veh/h 172 728 501 320 776 404 161 1116 104 197 1513 490
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1758 1721 1695 1583 1721 1695 1583
Q Serve(g_s), s 5.8 13.8 33.7 10.8 23.1 23.2 5.5 24.9 5.7 6.5 28.8 26.6
Cycle Q Clear(g_c), s 5.8 13.8 33.7 10.8 23.1 23.2 5.5 24.9 5.7 6.5 28.8 26.6
Prop In Lane 1.00 1.00 1.00 0.34 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 283 1589 623 416 1191 617 278 1917 788 309 1963 741
V/C Ratio(X) 0.61 0.46 0.80 0.77 0.65 0.65 0.58 0.58 0.13 0.64 0.77 0.66
Avail Cap(c_a), veh/h 330 1589 623 416 1191 617 387 1917 788 416 1963 741
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 0.92 0.92 0.92 0.93 0.93 0.93 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.2 33.1 32.3 51.1 32.8 32.8 56.4 43.6 23.3 51.0 24.9 19.1
Incr Delay (d2), s/veh 2.4 0.2 7.6 7.9 1.2 2.3 1.8 1.2 0.3 2.2 3.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 6.5 16.0 5.6 11.0 11.6 2.7 11.9 2.6 3.2 13.8 12.4
LnGrp Delay(d),s/veh 55.6 33.3 39.9 59.1 33.9 35.1 58.2 44.8 23.6 53.2 27.9 23.7
LnGrp LOS E C D E C D E D C D C C
Approach Vol, veh/h 1401 1500 1381 2200
Approach Delay, s/veh 38.4 39.6 44.8 29.2
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.3 48.7 17.0 41.0 12.2 49.8 12.4 45.6
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 12.5 39.5 12.5 35.5 11.5 40.5 9.5 38.5
Max Q Clear Time (g_c+I1), s 8.5 26.9 12.8 35.7 7.5 30.8 7.8 25.2
Green Ext Time (p_c), s 0.2 6.5 0.0 0.0 0.2 7.5 0.1 6.6

Intersection Summary
HCM 2010 Ctrl Delay 36.9
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
10: Harborgate Wy & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 804 120 102 1609 7 148 11 45 0 0 4
Future Volume (veh/h) 30 804 120 102 1609 7 148 11 45 0 0 4
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 30 804 120 102 1609 7 156 0 45 0 0 4
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 280 2874 426 167 3995 17 328 0 295 0 0 42
Arrive On Green 0.64 0.64 0.64 0.09 0.76 0.76 0.09 0.00 0.09 0.00 0.00 0.03
Sat Flow, veh/h 312 4473 663 1774 5226 23 3548 0 1583 0 0 1583
Grp Volume(v), veh/h 30 608 316 102 1044 572 156 0 45 0 0 4
Grp Sat Flow(s),veh/h/ln 312 1695 1746 1774 1695 1859 1774 0 1583 0 0 1583
Q Serve(g_s), s 3.4 7.0 7.1 5.0 9.4 9.4 3.8 0.0 2.1 0.0 0.0 0.2
Cycle Q Clear(g_c), s 3.4 7.0 7.1 5.0 9.4 9.4 3.8 0.0 2.1 0.0 0.0 0.2
Prop In Lane 1.00 0.38 1.00 0.01 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 280 2178 1122 167 2592 1421 328 0 295 0 0 42
V/C Ratio(X) 0.11 0.28 0.28 0.61 0.40 0.40 0.48 0.00 0.15 0.00 0.00 0.10
Avail Cap(c_a), veh/h 280 2178 1122 227 2592 1421 1084 0 633 0 0 150
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.89 0.89 0.89 0.93 0.93 0.93 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 6.4 7.0 7.0 39.2 3.6 3.6 38.8 0.0 30.6 0.0 0.0 42.8
Incr Delay (d2), s/veh 0.7 0.3 0.6 3.3 0.4 0.8 1.1 0.0 0.2 0.0 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 3.4 3.6 2.6 4.5 5.1 1.9 0.0 1.0 0.0 0.0 0.1
LnGrp Delay(d),s/veh 7.0 7.3 7.6 42.5 4.0 4.4 39.8 0.0 30.9 0.0 0.0 43.7
LnGrp LOS A A A D A A D C D
Approach Vol, veh/h 954 1718 201 4
Approach Delay, s/veh 7.4 6.4 37.8 43.7
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 11.8 11.0 61.3 5.9 72.3
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 25.5 9.5 27.5 6.5 41.5
Max Q Clear Time (g_c+I1), s 5.8 7.0 9.1 2.2 11.4
Green Ext Time (p_c), s 0.6 0.0 6.7 0.0 14.6

Intersection Summary
HCM 2010 Ctrl Delay 9.0
HCM 2010 LOS A

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
11: Normandie Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 162 858 183 80 1103 56 104 609 94 190 766 760
Future Volume (veh/h) 162 858 183 80 1103 56 104 609 94 190 766 760
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 162 858 183 80 1103 56 104 609 94 190 766 760
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 220 1274 270 130 1250 63 156 1329 205 438 1542 886
Arrive On Green 0.12 0.30 0.30 0.07 0.25 0.25 0.09 0.43 0.43 0.09 0.44 0.44
Sat Flow, veh/h 1774 4204 892 1774 4957 251 1774 3075 474 1774 3539 1583
Grp Volume(v), veh/h 162 691 350 80 754 405 104 350 353 190 766 760
Grp Sat Flow(s),veh/h/ln 1774 1695 1705 1774 1695 1818 1774 1770 1779 1774 1770 1583
Q Serve(g_s), s 10.6 21.4 21.6 5.3 25.7 25.7 6.8 16.8 16.9 6.9 18.7 48.8
Cycle Q Clear(g_c), s 10.6 21.4 21.6 5.3 25.7 25.7 6.8 16.8 16.9 6.9 18.7 48.8
Prop In Lane 1.00 0.52 1.00 0.14 1.00 0.27 1.00 1.00
Lane Grp Cap(c), veh/h 220 1027 517 130 855 459 156 765 769 438 1542 886
V/C Ratio(X) 0.74 0.67 0.68 0.62 0.88 0.88 0.67 0.46 0.46 0.43 0.50 0.86
Avail Cap(c_a), veh/h 466 1342 675 200 862 462 170 765 769 476 1542 886
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.7 36.6 36.7 54.0 43.1 43.2 53.0 24.1 24.1 16.8 24.4 22.4
Incr Delay (d2), s/veh 4.7 0.9 1.8 4.7 10.5 17.8 8.5 2.0 2.0 0.7 1.1 10.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 10.1 10.5 2.7 13.3 15.2 3.7 8.6 8.7 3.4 9.4 23.7
LnGrp Delay(d),s/veh 55.4 37.5 38.5 58.6 53.7 61.0 61.6 26.1 26.1 17.5 25.5 32.9
LnGrp LOS E D D E D E E C C B C C
Approach Vol, veh/h 1203 1239 807 1716
Approach Delay, s/veh 40.2 56.4 30.7 27.9
Approach LOS D E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.5 55.4 11.3 39.9 13.1 55.8 17.4 33.8
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 11.5 30.5 11.5 45.5 9.5 32.5 29.5 28.5
Max Q Clear Time (g_c+I1), s 8.9 18.9 7.3 23.6 8.8 50.8 12.6 27.7
Green Ext Time (p_c), s 0.1 3.4 0.1 7.5 0.0 0.0 0.4 0.6

Intersection Summary
HCM 2010 Ctrl Delay 38.4
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
12: Western Ave & 195th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 33 0 20 5 0 3 35 1467 18 28 2215 93
Future Volume (veh/h) 33 0 20 5 0 3 35 1467 18 28 2215 93
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 33 0 20 5 0 3 35 1467 18 28 2215 93
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 64 0 481 62 0 481 94 2883 898 89 2869 893
Arrive On Green 0.30 0.00 0.30 0.30 0.00 0.30 0.04 0.38 0.38 0.05 0.56 0.56
Sat Flow, veh/h 13 0 1583 5 0 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 33 0 20 5 0 3 35 1467 18 28 2215 93
Grp Sat Flow(s),veh/h/ln 13 0 1583 5 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.3 0.0 1.1 0.1 0.0 0.2 2.3 26.6 0.9 1.8 40.4 3.3
Cycle Q Clear(g_c), s 36.5 0.0 1.1 36.5 0.0 0.2 2.3 26.6 0.9 1.8 40.4 3.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 64 0 481 62 0 481 94 2883 898 89 2869 893
V/C Ratio(X) 0.52 0.00 0.04 0.08 0.00 0.01 0.37 0.51 0.02 0.32 0.77 0.10
Avail Cap(c_a), veh/h 64 0 482 62 0 482 155 2883 898 155 2869 893
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.66 0.66 0.66 0.57 0.57 0.57
Uniform Delay (d), s/veh 60.0 0.0 29.4 60.0 0.0 29.1 55.9 24.4 16.4 55.0 20.2 12.1
Incr Delay (d2), s/veh 6.9 0.0 0.0 0.6 0.0 0.0 1.6 0.4 0.0 1.1 1.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.5 0.2 0.0 0.1 1.2 12.6 0.4 0.9 19.2 1.5
LnGrp Delay(d),s/veh 66.9 0.0 29.5 60.5 0.0 29.1 57.6 24.8 16.4 56.2 21.4 12.2
LnGrp LOS E C E C E C B E C B
Approach Vol, veh/h 53 8 1520 2336
Approach Delay, s/veh 52.8 48.8 25.5 21.4
Approach LOS D D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.5 71.5 40.0 8.8 71.2 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 8.5 61.5 34.5 8.5 61.5 34.5
Max Q Clear Time (g_c+I1), s 3.8 28.6 38.5 4.3 42.4 38.5
Green Ext Time (p_c), s 0.0 14.2 0.0 0.0 15.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 23.5
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
13: Western Ave & Del Amo Blvd Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 312 20 78 35 150 60 125 1422 10 17 1530 973
Future Volume (veh/h) 312 20 78 35 150 60 125 1422 10 17 1530 973
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 326 0 78 35 150 60 125 1422 10 17 1530 973
Adj No. of Lanes 2 0 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 467 0 208 24 104 42 149 2425 1085 236 2323 1085
Arrive On Green 0.13 0.00 0.13 0.10 0.10 0.10 0.69 0.69 0.69 1.00 1.00 1.00
Sat Flow, veh/h 3548 0 1583 253 1086 434 130 3539 1583 372 3390 1583
Grp Volume(v), veh/h 326 0 78 245 0 0 125 1422 10 17 1530 973
Grp Sat Flow(s),veh/h/ln 1774 0 1583 1773 0 0 130 1770 1583 372 1695 1583
Q Serve(g_s), s 10.5 0.0 5.4 11.5 0.0 0.0 82.2 25.4 0.2 1.8 0.0 0.0
Cycle Q Clear(g_c), s 10.5 0.0 5.4 11.5 0.0 0.0 82.2 25.4 0.2 27.2 0.0 0.0
Prop In Lane 1.00 1.00 0.14 0.24 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 467 0 208 170 0 0 149 2425 1085 236 2323 1085
V/C Ratio(X) 0.70 0.00 0.37 1.44 0.00 0.00 0.84 0.59 0.01 0.07 0.66 0.90
Avail Cap(c_a), veh/h 872 0 389 170 0 0 149 2425 1085 236 2323 1085
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 49.8 0.0 47.6 54.3 0.0 0.0 30.6 9.9 6.0 4.2 0.0 0.0
Incr Delay (d2), s/veh 1.9 0.0 1.1 228.7 0.0 0.0 40.1 1.0 0.0 0.5 1.2 9.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 2.4 16.4 0.0 0.0 5.8 12.6 0.1 0.2 0.4 2.9
LnGrp Delay(d),s/veh 51.7 0.0 48.7 283.0 0.0 0.0 70.7 11.0 6.0 4.7 1.2 9.5
LnGrp LOS D D F E B A A A A
Approach Vol, veh/h 404 245 1557 2520
Approach Delay, s/veh 51.1 283.0 15.8 4.4
Approach LOS D F B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 85.7 19.3 85.7 15.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 66.5 27.5 66.5 9.5
Max Q Clear Time (g_c+I1), s 84.2 12.5 29.2 13.5
Green Ext Time (p_c), s 0.0 1.2 29.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 26.6
HCM 2010 LOS C

Notes
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HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
1: Western Ave & 182nd St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 165 452 95 107 320 81 124 1056 127 69 1020 124
Future Volume (veh/h) 165 452 95 107 320 81 124 1056 127 69 1020 124
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 165 452 95 107 320 81 124 1056 127 69 1020 124
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 303 922 192 222 1119 500 292 2214 991 355 2214 991
Arrive On Green 0.32 0.32 0.32 0.32 0.32 0.32 1.00 1.00 1.00 0.63 0.63 0.63
Sat Flow, veh/h 980 2916 609 856 3539 1583 490 3539 1583 472 3539 1583
Grp Volume(v), veh/h 165 273 274 107 320 81 124 1056 127 69 1020 124
Grp Sat Flow(s),veh/h/ln 980 1770 1755 856 1770 1583 490 1770 1583 472 1770 1583
Q Serve(g_s), s 18.3 15.0 15.2 13.9 8.2 4.4 12.4 0.0 0.0 7.7 18.2 3.8
Cycle Q Clear(g_c), s 26.4 15.0 15.2 29.1 8.2 4.4 30.6 0.0 0.0 7.7 18.2 3.8
Prop In Lane 1.00 0.35 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 303 559 555 222 1119 500 292 2214 991 355 2214 991
V/C Ratio(X) 0.54 0.49 0.49 0.48 0.29 0.16 0.42 0.48 0.13 0.19 0.46 0.13
Avail Cap(c_a), veh/h 340 627 622 255 1253 561 292 2214 991 355 2214 991
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.8 33.2 33.3 45.0 30.9 29.6 3.7 0.0 0.0 9.9 11.8 9.1
Incr Delay (d2), s/veh 1.5 0.7 0.7 1.6 0.1 0.2 4.5 0.7 0.3 1.2 0.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 7.4 7.5 3.4 4.0 2.0 2.0 0.2 0.1 1.1 9.0 1.7
LnGrp Delay(d),s/veh 42.3 33.8 33.9 46.6 31.0 29.7 8.2 0.7 0.3 11.1 12.5 9.4
LnGrp LOS D C C D C C A A A B B A
Approach Vol, veh/h 712 508 1307 1213
Approach Delay, s/veh 35.8 34.1 1.4 12.1
Approach LOS D C A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 78.6 41.4 78.6 41.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 68.5 40.5 68.5 40.5
Max Q Clear Time (g_c+I1), s 32.6 28.4 20.2 31.1
Green Ext Time (p_c), s 26.5 5.7 32.6 4.9

Intersection Summary
HCM 2010 Ctrl Delay 15.9
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
2: Western Ave & I-405 NB Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 660 220 1086 366 61 1112
Future Volume (veh/h) 660 220 1086 366 61 1112
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 440 456 1086 366 61 1112
Adj No. of Lanes 1 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 0 2 2 2 2
Cap, veh/h 547 498 1932 1352 392 3263
Arrive On Green 0.31 0.31 1.00 1.00 0.15 1.00
Sat Flow, veh/h 1774 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 440 456 1086 366 61 1112
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 27.4 32.7 0.0 0.0 1.5 0.0
Cycle Q Clear(g_c), s 27.4 32.7 0.0 0.0 1.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 547 498 1932 1352 392 3263
V/C Ratio(X) 0.80 0.92 0.56 0.27 0.16 0.34
Avail Cap(c_a), veh/h 554 505 1932 1352 400 3263
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.2 40.0 0.0 0.0 7.5 0.0
Incr Delay (d2), s/veh 8.3 21.3 1.2 0.5 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.7 17.5 0.3 0.2 0.7 0.1
LnGrp Delay(d),s/veh 46.5 61.3 1.2 0.5 7.7 0.3
LnGrp LOS D E A A A A
Approach Vol, veh/h 896 1452 1173
Approach Delay, s/veh 54.0 1.0 0.7
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 11.5 69.0 80.5 39.5
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 7.5 62.5 74.5 35.5
Max Q Clear Time (g_c+I1), s 3.5 2.0 2.0 34.7
Green Ext Time (p_c), s 0.0 35.0 38.3 0.4

Intersection Summary
HCM 2010 Ctrl Delay 14.4
HCM 2010 LOS B

Notes



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: 2023 Without Project Peak Hr: MD

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 73 # 2 2880 73/2,880= 0.03   
NB Thru 382 # 2 3200 382/3,200= 0.12 < ==
NB Right 199 # 1 1600 199/1,600= 0.12   #

SB Left 107 # 1 1600 107/1,600= 0.07 < ==
SB Thru 413 # 2 3200 413/3,200= 0.13   
SB Right** 151 # 1 1840 151/1,840= 0.08   0.187

EB Left 108 # 1 1600 108/1,600= 0.07   
EB Thru 1253 # 3 4800 1,253/4,800= 0.26 < ==
EB Right 114 # 1 1600 114/1,600= 0.07   0 1

WB Left 119 # 1 1600 119/1,600= 0.07 < ==
WB Thru 752 # 2 3200 752/3,200= 0.24   
WB Right 132 # 1 1600 132/1,600= 0.08   0.335

Sum of Critical V/C Ratios 0.522
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.622

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness  MD



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: 2023 Without Project Peak Hr: MD

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 14 # 1 1600 14/1,600= 0.01   #
NB Thru 6 6 1 1600 6/1,600= ----   
NB Right 71 # 1 1600 71/1,600= 0.04 < ==

SB Left 5 5 1 1600 5/1,600= 0.00   
SB Thru 4 6 1 1600 6/1,600= 0.00   
SB Right 2  ----   0.047

EB Left 8 8 1 1600 8/1,600= 0.01   
EB Thru 1443 # 3 4800 1,458/4,800= 0.30 < ==
EB Right 15  ----   0 1

WB Left 72 # 1 1600 72/1,600= 0.05 < ==
WB Thru 918 # 2 3200 918/3,200= 0.29   
WB Right 3 3 1 1600 3/1,600= 0.00   0.349

Sum of Critical V/C Ratios 0.396
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.496

Level of Service (LOS) - Refer to table below A

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70

C 0.80
D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy MD



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
6: 190th St & I-405 SB Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 798 752 925 215 395 79
Future Volume (veh/h) 798 752 925 215 395 79
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 798 752 925 215 469 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 0
Cap, veh/h 1166 3825 1961 610 643 293
Arrive On Green 0.34 0.75 0.39 0.39 0.18 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 798 752 925 215 469 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 18.0 3.9 12.3 8.7 11.2 0.0
Cycle Q Clear(g_c), s 18.0 3.9 12.3 8.7 11.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1166 3825 1961 610 643 293
V/C Ratio(X) 0.68 0.20 0.47 0.35 0.73 0.00
Avail Cap(c_a), veh/h 1166 3825 1961 610 887 404
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 25.6 3.2 20.8 19.7 34.8 0.0
Incr Delay (d2), s/veh 3.3 0.1 0.8 1.6 1.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.1 1.9 5.9 4.0 5.6 0.0
LnGrp Delay(d),s/veh 28.9 3.4 21.6 21.3 36.7 0.0
LnGrp LOS C A C C D
Approach Vol, veh/h 1550 1140 469
Approach Delay, s/veh 16.5 21.5 36.7
Approach LOS B C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 71.2 18.8 33.0 38.2
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 59.5 20.5 28.5 26.5
Max Q Clear Time (g_c+I1), s 5.9 13.2 20.0 14.3
Green Ext Time (p_c), s 20.8 1.1 2.2 8.8

Intersection Summary
HCM 2010 Ctrl Delay 21.3
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
9: Western Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 213 576 342 125 454 247 163 960 174 2 190 1140
Future Volume (veh/h) 213 576 342 125 454 247 163 960 174 2 190 1140
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 213 576 342 125 454 247 163 960 174 190 1140
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 1449 575 234 880 411 269 2348 839 294 2385
Arrive On Green 0.09 0.28 0.28 0.07 0.26 0.26 0.16 0.92 0.92 0.17 0.94
Sat Flow, veh/h 3442 5085 1583 3442 3390 1583 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 213 576 342 125 454 247 163 960 174 190 1140
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1583 1721 1695 1583 1721 1695
Q Serve(g_s), s 7.2 11.0 21.1 4.2 13.7 16.4 5.3 2.8 1.1 6.2 3.0
Cycle Q Clear(g_c), s 7.2 11.0 21.1 4.2 13.7 16.4 5.3 2.8 1.1 6.2 3.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 321 1449 575 234 880 411 269 2348 839 294 2385
V/C Ratio(X) 0.66 0.40 0.60 0.53 0.52 0.60 0.61 0.41 0.21 0.65 0.48
Avail Cap(c_a), veh/h 330 1759 671 272 1116 521 330 2348 839 330 2385
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.97 0.97 0.97 0.95 0.95 0.95 1.00 1.00
Uniform Delay (d), s/veh 52.6 34.6 31.1 54.1 38.0 39.0 48.9 2.6 1.9 48.1 2.1
Incr Delay (d2), s/veh 4.8 0.2 1.1 1.8 0.5 1.4 2.1 0.5 0.5 3.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 5.1 9.3 2.1 6.5 7.4 2.6 1.2 0.5 3.1 1.4
LnGrp Delay(d),s/veh 57.3 34.8 32.1 55.9 38.4 40.3 51.0 3.1 2.5 51.8 2.8
LnGrp LOS E C C E D D D A A D A
Approach Vol, veh/h 1131 826 1297 1748
Approach Delay, s/veh 38.2 41.6 9.0 8.2
Approach LOS D D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.7 58.9 10.7 37.7 11.9 59.8 13.7 34.7
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 9.5 43.5 7.5 39.5 9.5 43.5 9.5 37.5
Max Q Clear Time (g_c+I1), s 8.2 4.8 6.2 23.1 7.3 5.4 9.2 18.4
Green Ext Time (p_c), s 0.1 26.7 0.0 9.1 0.1 26.3 0.0 10.0

Intersection Summary
HCM 2010 Ctrl Delay 20.7
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
9: Western Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 418
Future Volume (veh/h) 418
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 418
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 890
Arrive On Green 0.94
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 418
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 3.4
Cycle Q Clear(g_c), s 3.4
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 890
V/C Ratio(X) 0.47
Avail Cap(c_a), veh/h 890
HCM Platoon Ratio 2.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 1.4
Incr Delay (d2), s/veh 1.8
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 1.6
LnGrp Delay(d),s/veh 3.2
LnGrp LOS A
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
10: Harborgate Wy & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 786 183 81 670 6 286 7 130 8 3 26
Future Volume (veh/h) 19 786 183 81 670 6 286 7 130 8 3 26
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 19 786 183 81 670 6 291 0 130 8 3 26
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 514 2362 545 142 3534 32 486 0 344 24 9 77
Arrive On Green 0.57 0.57 0.57 0.08 0.68 0.68 0.14 0.00 0.14 0.07 0.07 0.07
Sat Flow, veh/h 760 4131 954 1774 5198 47 3548 0 1583 355 133 1153
Grp Volume(v), veh/h 19 644 325 81 437 239 291 0 130 37 0 0
Grp Sat Flow(s),veh/h/ln 760 1695 1694 1774 1695 1855 1774 0 1583 1641 0 0
Q Serve(g_s), s 1.0 9.0 9.2 4.0 4.3 4.3 6.9 0.0 6.3 1.9 0.0 0.0
Cycle Q Clear(g_c), s 1.0 9.0 9.2 4.0 4.3 4.3 6.9 0.0 6.3 1.9 0.0 0.0
Prop In Lane 1.00 0.56 1.00 0.03 1.00 1.00 0.22 0.70
Lane Grp Cap(c), veh/h 514 1938 969 142 2305 1261 486 0 344 109 0 0
V/C Ratio(X) 0.04 0.33 0.34 0.57 0.19 0.19 0.60 0.00 0.38 0.34 0.00 0.00
Avail Cap(c_a), veh/h 514 1938 969 246 2305 1261 1163 0 646 155 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.90 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.5 10.2 10.2 39.9 5.3 5.3 36.5 0.0 30.0 40.1 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.4 0.8 3.5 0.2 0.3 1.2 0.0 0.7 1.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 4.3 4.5 2.1 2.1 2.3 3.5 0.0 2.8 0.9 0.0 0.0
LnGrp Delay(d),s/veh 8.6 10.6 11.1 43.4 5.5 5.6 37.7 0.0 30.7 41.9 0.0 0.0
LnGrp LOS A B B D A A D C D
Approach Vol, veh/h 988 757 421 37
Approach Delay, s/veh 10.7 9.6 35.6 41.9
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 15.8 9.7 55.0 9.5 64.7
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 27.5 10.5 24.5 6.5 39.5
Max Q Clear Time (g_c+I1), s 8.9 6.0 11.2 3.9 6.3
Green Ext Time (p_c), s 1.4 0.1 8.6 0.0 14.8

Intersection Summary
HCM 2010 Ctrl Delay 15.6
HCM 2010 LOS B

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
11: Normandie Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 333 939 154 83 679 197 66 622 86 162 443 317
Future Volume (veh/h) 333 939 154 83 679 197 66 622 86 162 443 317
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 333 939 154 83 679 197 66 622 86 162 443 317
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 1533 251 134 802 229 113 1165 161 375 1402 974
Arrive On Green 0.22 0.35 0.35 0.08 0.20 0.20 0.06 0.37 0.37 0.09 0.40 0.40
Sat Flow, veh/h 1774 4406 720 1774 3931 1124 1774 3125 431 1774 3539 1583
Grp Volume(v), veh/h 333 722 371 83 584 292 66 352 356 162 443 317
Grp Sat Flow(s),veh/h/ln 1774 1695 1736 1774 1695 1664 1774 1770 1787 1774 1770 1583
Q Serve(g_s), s 21.7 21.2 21.3 5.4 19.9 20.3 4.3 18.7 18.7 6.4 10.4 11.6
Cycle Q Clear(g_c), s 21.7 21.2 21.3 5.4 19.9 20.3 4.3 18.7 18.7 6.4 10.4 11.6
Prop In Lane 1.00 0.41 1.00 0.68 1.00 0.24 1.00 1.00
Lane Grp Cap(c), veh/h 389 1179 604 134 692 340 113 660 666 375 1402 974
V/C Ratio(X) 0.86 0.61 0.61 0.62 0.84 0.86 0.58 0.53 0.53 0.43 0.32 0.33
Avail Cap(c_a), veh/h 495 1229 629 214 692 340 182 660 666 434 1402 974
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.0 32.4 32.5 53.8 45.9 46.1 54.6 29.5 29.5 20.6 25.0 11.1
Incr Delay (d2), s/veh 11.4 0.8 1.7 4.6 9.4 19.3 4.7 3.1 3.1 0.8 0.6 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.9 10.1 10.5 2.8 10.2 11.1 2.3 9.7 9.8 3.1 5.2 5.3
LnGrp Delay(d),s/veh 56.4 33.3 34.1 58.5 55.3 65.4 59.3 32.5 32.6 21.4 25.6 12.0
LnGrp LOS E C C E E E E C C C C B
Approach Vol, veh/h 1426 959 774 922
Approach Delay, s/veh 38.9 58.7 34.8 20.2
Approach LOS D E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 48.2 12.5 45.2 11.2 51.0 29.8 28.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 12.5 31.5 12.5 41.5 10.3 33.7 31.5 22.5
Max Q Clear Time (g_c+I1), s 8.4 20.7 7.4 23.3 6.3 13.6 23.7 22.3
Green Ext Time (p_c), s 0.1 6.1 0.1 12.5 0.0 8.9 0.7 0.2

Intersection Summary
HCM 2010 Ctrl Delay 38.5
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
12: Western Ave & 195th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 73 2 26 10 0 10 24 1330 15 24 1236 57
Future Volume (veh/h) 73 2 26 10 0 10 24 1330 15 24 1236 57
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 73 2 26 10 0 10 24 1330 15 24 1236 57
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 59 1 475 60 0 475 62 2979 928 62 2979 928
Arrive On Green 0.30 0.30 0.30 0.30 0.00 0.30 0.07 1.00 1.00 0.07 1.00 1.00
Sat Flow, veh/h 0 3 1583 0 0 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 75 0 26 10 0 10 24 1330 15 24 1236 57
Grp Sat Flow(s),veh/h/ln 3 0 1583 0 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.0 0.0 1.4 0.0 0.0 0.5 1.6 0.0 0.0 1.6 0.0 0.0
Cycle Q Clear(g_c), s 36.0 0.0 1.4 36.0 0.0 0.5 1.6 0.0 0.0 1.6 0.0 0.0
Prop In Lane 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 60 0 475 60 0 475 62 2979 928 62 2979 928
V/C Ratio(X) 1.25 0.00 0.05 0.17 0.00 0.02 0.39 0.45 0.02 0.39 0.41 0.06
Avail Cap(c_a), veh/h 60 0 475 60 0 475 126 2979 928 155 2979 928
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.88 0.88 0.88 0.87 0.87 0.87
Uniform Delay (d), s/veh 59.5 0.0 29.9 60.0 0.0 29.6 54.6 0.0 0.0 54.6 0.0 0.0
Incr Delay (d2), s/veh 197.3 0.0 0.0 1.3 0.0 0.0 3.4 0.4 0.0 3.4 0.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 0.6 0.4 0.0 0.2 0.8 0.1 0.0 0.8 0.1 0.0
LnGrp Delay(d),s/veh 256.8 0.0 29.9 61.3 0.0 29.6 58.0 0.4 0.0 58.0 0.4 0.1
LnGrp LOS F C E C E A A E A A
Approach Vol, veh/h 101 20 1369 1317
Approach Delay, s/veh 198.4 45.4 1.4 1.4
Approach LOS F D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.7 73.8 39.5 6.7 73.8 39.5
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 8.5 62.0 34.0 6.5 64.0 34.0
Max Q Clear Time (g_c+I1), s 3.6 2.0 38.0 3.6 2.0 38.0
Green Ext Time (p_c), s 0.0 38.7 0.0 0.0 39.5 0.0

Intersection Summary
HCM 2010 Ctrl Delay 8.8
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
13: Western Ave & Del Amo Blvd Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 292 39 177 12 42 42 128 1047 17 26 1258 368
Future Volume (veh/h) 292 39 177 12 42 42 128 1047 17 26 1258 368
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 320 0 177 12 42 42 128 1047 17 26 1258 368
Adj No. of Lanes 2 0 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 540 0 241 15 53 53 258 2440 1092 355 2695 787
Arrive On Green 0.15 0.00 0.15 0.07 0.07 0.07 0.69 0.69 0.69 0.92 0.92 0.92
Sat Flow, veh/h 3548 0 1583 215 752 752 309 3539 1583 528 3909 1142
Grp Volume(v), veh/h 320 0 177 96 0 0 128 1047 17 26 1091 535
Grp Sat Flow(s),veh/h/ln 1774 0 1583 1719 0 0 309 1770 1583 528 1695 1661
Q Serve(g_s), s 10.1 0.0 12.8 6.6 0.0 0.0 30.4 15.7 0.4 1.6 5.6 5.6
Cycle Q Clear(g_c), s 10.1 0.0 12.8 6.6 0.0 0.0 36.0 15.7 0.4 17.3 5.6 5.6
Prop In Lane 1.00 1.00 0.12 0.44 1.00 1.00 1.00 0.69
Lane Grp Cap(c), veh/h 540 0 241 122 0 0 258 2440 1092 355 2337 1145
V/C Ratio(X) 0.59 0.00 0.73 0.79 0.00 0.00 0.50 0.43 0.02 0.07 0.47 0.47
Avail Cap(c_a), veh/h 872 0 389 122 0 0 258 2440 1092 355 2337 1145
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 47.4 0.0 48.5 54.9 0.0 0.0 13.1 8.2 5.9 4.4 1.8 1.8
Incr Delay (d2), s/veh 1.0 0.0 4.3 28.3 0.0 0.0 6.7 0.6 0.0 0.4 0.6 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 0.0 5.9 4.1 0.0 0.0 3.0 7.7 0.2 0.3 2.7 2.8
LnGrp Delay(d),s/veh 48.4 0.0 52.8 83.2 0.0 0.0 19.8 8.8 5.9 4.8 2.4 3.1
LnGrp LOS D D F B A A A A A
Approach Vol, veh/h 497 96 1192 1652
Approach Delay, s/veh 50.0 83.2 9.9 2.7
Approach LOS D F A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 86.2 21.8 86.2 12.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 69.5 27.5 69.5 6.5
Max Q Clear Time (g_c+I1), s 38.0 14.8 19.3 8.6
Green Ext Time (p_c), s 27.2 1.5 40.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 14.3
HCM 2010 LOS B

Notes



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

➢ PM Peak Hour 

 

 

 



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
1: Western Ave & 182nd St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 147 991 87 101 733 67 138 1197 274 59 992 152
Future Volume (veh/h) 147 991 87 101 733 67 138 1197 274 59 992 152
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 147 991 87 101 733 67 138 1197 274 59 992 152
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 1299 114 150 1396 625 248 1868 836 183 1868 836
Arrive On Green 0.39 0.39 0.39 0.39 0.39 0.39 0.53 0.53 0.53 0.53 0.53 0.53
Sat Flow, veh/h 677 3292 289 521 3539 1583 490 3539 1583 358 3539 1583
Grp Volume(v), veh/h 147 533 545 101 733 67 138 1197 274 59 992 152
Grp Sat Flow(s),veh/h/ln 677 1770 1812 521 1770 1583 490 1770 1583 358 1770 1583
Q Serve(g_s), s 19.1 23.5 23.5 12.0 14.2 2.4 23.2 21.7 8.9 12.7 16.6 4.5
Cycle Q Clear(g_c), s 33.3 23.5 23.5 35.5 14.2 2.4 39.7 21.7 8.9 34.4 16.6 4.5
Prop In Lane 1.00 0.16 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 240 698 715 150 1396 625 248 1868 836 183 1868 836
V/C Ratio(X) 0.61 0.76 0.76 0.67 0.53 0.11 0.56 0.64 0.33 0.32 0.53 0.18
Avail Cap(c_a), veh/h 240 698 715 150 1396 625 248 1868 836 183 1868 836
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.5 23.6 23.6 40.9 20.8 17.2 27.0 15.2 12.1 27.4 13.9 11.1
Incr Delay (d2), s/veh 4.5 5.0 4.9 11.4 0.4 0.1 8.7 1.7 1.0 4.6 1.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.9 12.4 12.6 3.0 7.0 1.1 3.7 10.9 4.1 1.5 8.3 2.1
LnGrp Delay(d),s/veh 38.1 28.6 28.5 52.2 21.2 17.3 35.7 16.9 13.2 32.1 15.0 11.6
LnGrp LOS D C C D C B D B B C B B
Approach Vol, veh/h 1225 901 1609 1203
Approach Delay, s/veh 29.7 24.4 17.8 15.4
Approach LOS C C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 51.0 39.0 51.0 39.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 45.5 33.5 45.5 33.5
Max Q Clear Time (g_c+I1), s 41.7 35.3 36.4 37.5
Green Ext Time (p_c), s 3.0 0.0 5.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.4
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
2: Western Ave & I-405 NB Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 702 223 1592 661 54 1131
Future Volume (veh/h) 702 223 1592 661 54 1131
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 462 480 1592 661 54 1131
Adj No. of Lanes 1 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 579 527 1977 1401 184 3173
Arrive On Green 0.33 0.33 0.74 0.74 0.04 0.62
Sat Flow, veh/h 1774 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 462 480 1592 661 54 1131
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 28.5 34.2 34.5 7.6 1.4 12.9
Cycle Q Clear(g_c), s 28.5 34.2 34.5 7.6 1.4 12.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 579 527 1977 1401 184 3173
V/C Ratio(X) 0.80 0.91 0.81 0.47 0.29 0.36
Avail Cap(c_a), veh/h 599 545 1977 1401 290 3173
HCM Platoon Ratio 1.00 1.00 1.33 1.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.8 38.8 11.3 0.7 17.2 10.9
Incr Delay (d2), s/veh 7.3 19.3 3.6 1.1 0.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.2 18.0 17.5 12.7 0.8 6.1
LnGrp Delay(d),s/veh 44.2 58.0 14.9 1.9 18.0 11.2
LnGrp LOS D E B A B B
Approach Vol, veh/h 942 2253 1185
Approach Delay, s/veh 51.2 11.1 11.5
Approach LOS D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 7.8 70.5 78.4 41.6
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 10.5 56.5 71.5 38.5
Max Q Clear Time (g_c+I1), s 3.4 36.5 14.9 36.2
Green Ext Time (p_c), s 0.0 14.8 11.1 0.9

Intersection Summary
HCM 2010 Ctrl Delay 19.8
HCM 2010 LOS B

Notes



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: 2023 Without Project Peak Hr: PM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 178 # 2 2880 178/2,880= 0.06   
NB Thru 896 # 2 3200 896/3,200= 0.28 < ==
NB Right 228 # 1 1600 228/1,600= 0.14   #

SB Left 97 # 1 1600 97/1,600= 0.06 < ==
SB Thru 515 # 2 3200 515/3,200= 0.16   
SB Right** 190 # 1 1840 190/1,840= 0.10   0.341

EB Left 255 # 1 1600 255/1,600= 0.16 < ==
EB Thru 1600 # 3 4800 1,600/4,800= 0.33   #
EB Right 145 # 1 1600 145/1,600= 0.09   0

WB Left 78 # 1 1600 78/1,600= 0.05   
WB Thru 1100 # 2 3200 1,100/3,200= 0.34 < ==
WB Right 113 # 1 1600 113/1,600= 0.07   0.503

Sum of Critical V/C Ratios 0.844
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.944

Level of Service (LOS) - Refer to table below E

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness AM-PM



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: 2023 Without Project Peak Hr: PM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 29 # 1 1600 29/1,600= 0.02   #
NB Thru 4 4 1 1600 4/1,600= ----   
NB Right 130 # 1 1600 130/1,600= 0.08 < ==

SB Left 10 # 1 1600 10/1,600= 0.01   
SB Thru 5 8 1 1600 8/1,600= 0.01   
SB Right 3  ----   0.087

EB Left 2 2 1 1600 2/1,600= 0.00   
EB Thru 1958 # 3 4800 1,977/4,800= 0.41 < ==
EB Right 19  ----   0 1

WB Left 27 # 1 1600 27/1,600= 0.02 < ==
WB Thru 1213 # 2 3200 1,213/3,200= 0.38   
WB Right 3 3 1 1600 3/1,600= 0.00   0.429

Sum of Critical V/C Ratios 0.516
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.616

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
Existing volumes have the PHF factored in. C 0.80

D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy AM-PM



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
6: 190th St & I-405 SB Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 635 1539 1180 116 616 30
Future Volume (veh/h) 635 1539 1180 116 616 30
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 635 1539 1180 116 644 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 758 3705 2479 772 785 358
Arrive On Green 0.22 0.73 0.16 0.16 0.22 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 635 1539 1180 116 644 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 21.2 14.1 25.3 7.6 20.7 0.0
Cycle Q Clear(g_c), s 21.2 14.1 25.3 7.6 20.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 758 3705 2479 772 785 358
V/C Ratio(X) 0.84 0.42 0.48 0.15 0.82 0.00
Avail Cap(c_a), veh/h 875 3705 2479 772 1020 464
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 44.7 6.3 36.4 29.0 44.4 0.0
Incr Delay (d2), s/veh 6.4 0.3 0.7 0.4 4.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.7 6.7 12.0 3.4 10.7 0.0
LnGrp Delay(d),s/veh 51.2 6.7 37.1 29.4 48.6 0.0
LnGrp LOS D A D C D
Approach Vol, veh/h 2174 1296 644
Approach Delay, s/veh 19.7 36.4 48.6
Approach LOS B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 90.9 29.1 28.9 62.0
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 77.5 32.5 28.5 43.5
Max Q Clear Time (g_c+I1), s 16.1 22.7 23.2 27.3
Green Ext Time (p_c), s 18.5 1.8 1.3 8.1

Intersection Summary
HCM 2010 Ctrl Delay 29.5
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
9: Western Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 427 1224 484 226 725 312 148 1359 199 3 140 1246
Future Volume (veh/h) 427 1224 484 226 725 312 148 1359 199 3 140 1246
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 427 1224 484 226 725 312 148 1359 199 140 1246
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 502 1731 655 339 1026 436 252 1977 771 249 1972
Arrive On Green 0.05 0.11 0.11 0.10 0.29 0.29 0.15 0.78 0.78 0.14 0.78
Sat Flow, veh/h 3442 5085 1583 3442 3501 1489 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 427 1224 484 226 702 335 148 1359 199 140 1246
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1600 1721 1695 1583 1721 1695
Q Serve(g_s), s 14.8 27.9 32.2 7.6 22.1 22.5 4.8 15.3 3.8 4.5 12.9
Cycle Q Clear(g_c), s 14.8 27.9 32.2 7.6 22.1 22.5 4.8 15.3 3.8 4.5 12.9
Prop In Lane 1.00 1.00 1.00 0.93 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 502 1731 655 339 993 469 252 1977 771 249 1972
V/C Ratio(X) 0.85 0.71 0.74 0.67 0.71 0.72 0.59 0.69 0.26 0.56 0.63
Avail Cap(c_a), veh/h 502 1801 677 416 1116 527 272 1977 771 445 1972
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.95 0.95 0.95 0.91 0.91 0.91 1.00 1.00
Uniform Delay (d), s/veh 55.8 47.5 40.5 52.2 37.8 37.9 49.5 9.9 6.1 49.5 9.7
Incr Delay (d2), s/veh 13.1 1.2 4.2 2.8 1.7 3.8 2.6 1.8 0.7 2.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.0 13.3 14.9 3.7 10.6 10.5 2.4 7.1 1.7 2.2 6.0
LnGrp Delay(d),s/veh 68.9 48.7 44.6 55.0 39.5 41.8 52.1 11.7 6.8 51.5 11.2
LnGrp LOS E D D E D D D B A D B
Approach Vol, veh/h 2135 1263 1706 1757
Approach Delay, s/veh 51.8 42.9 14.6 13.6
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 50.1 14.3 44.4 11.3 50.0 20.0 38.7
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 13.5 33.5 12.5 40.5 7.5 39.5 15.5 37.5
Max Q Clear Time (g_c+I1), s 6.5 17.3 9.6 34.2 6.8 14.9 16.8 24.5
Green Ext Time (p_c), s 0.2 9.5 0.2 4.7 0.0 11.9 0.0 5.8

Intersection Summary
HCM 2010 Ctrl Delay 31.1
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
9: Western Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 371
Future Volume (veh/h) 371
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 371
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 845
Arrive On Green 0.78
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 371
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 9.0
Cycle Q Clear(g_c), s 9.0
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 845
V/C Ratio(X) 0.44
Avail Cap(c_a), veh/h 845
HCM Platoon Ratio 2.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 5.6
Incr Delay (d2), s/veh 1.7
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 4.2
LnGrp Delay(d),s/veh 7.2
LnGrp LOS A
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
10: Harborgate Wy & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 1446 210 50 1052 3 218 2 106 24 10 34
Future Volume (veh/h) 3 1446 210 50 1052 3 218 2 106 24 10 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 3 1446 210 50 1052 3 219 0 106 24 10 34
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 405 2738 397 102 3643 10 408 0 274 43 18 61
Arrive On Green 0.61 0.61 0.61 0.06 0.70 0.70 0.12 0.00 0.12 0.07 0.07 0.07
Sat Flow, veh/h 533 4487 651 1774 5235 15 3548 0 1583 594 248 842
Grp Volume(v), veh/h 3 1092 564 50 681 374 219 0 106 68 0 0
Grp Sat Flow(s),veh/h/ln 533 1695 1748 1774 1695 1860 1774 0 1583 1684 0 0
Q Serve(g_s), s 0.2 16.7 16.7 2.5 6.9 6.9 5.2 0.0 5.3 3.5 0.0 0.0
Cycle Q Clear(g_c), s 0.2 16.7 16.7 2.5 6.9 6.9 5.2 0.0 5.3 3.5 0.0 0.0
Prop In Lane 1.00 0.37 1.00 0.01 1.00 1.00 0.35 0.50
Lane Grp Cap(c), veh/h 405 2069 1067 102 2359 1294 408 0 274 122 0 0
V/C Ratio(X) 0.01 0.53 0.53 0.49 0.29 0.29 0.54 0.00 0.39 0.56 0.00 0.00
Avail Cap(c_a), veh/h 405 2069 1067 207 2359 1294 1084 0 575 159 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.73 0.73 0.73 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.9 10.1 10.1 41.1 5.2 5.2 37.6 0.0 33.0 40.3 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 1.4 3.6 0.3 0.6 1.1 0.0 0.9 3.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 7.9 8.4 1.3 3.3 3.7 2.6 0.0 2.4 1.8 0.0 0.0
LnGrp Delay(d),s/veh 6.9 10.8 11.5 44.7 5.5 5.8 38.6 0.0 33.9 44.3 0.0 0.0
LnGrp LOS A B B D A A D C D
Approach Vol, veh/h 1659 1105 325 68
Approach Delay, s/veh 11.0 7.4 37.1 44.3
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.9 7.7 58.4 10.0 66.1
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 25.5 8.5 28.5 6.5 41.5
Max Q Clear Time (g_c+I1), s 7.3 4.5 18.7 5.5 8.9
Green Ext Time (p_c), s 1.0 0.0 7.1 0.0 8.5

Intersection Summary
HCM 2010 Ctrl Delay 13.1
HCM 2010 LOS B

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
11: Normandie Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 354 1436 175 131 912 354 101 879 101 95 661 318
Future Volume (veh/h) 354 1436 175 131 912 354 101 879 101 95 661 318
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 354 1436 175 131 912 354 101 879 101 95 661 318
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 447 1923 234 170 947 367 126 966 111 200 1055 871
Arrive On Green 0.25 0.42 0.42 0.10 0.26 0.26 0.07 0.30 0.30 0.07 0.30 0.30
Sat Flow, veh/h 1774 4594 560 1774 3609 1398 1774 3200 368 1774 3539 1583
Grp Volume(v), veh/h 354 1059 552 131 857 409 101 486 494 95 661 318
Grp Sat Flow(s),veh/h/ln 1774 1695 1764 1774 1695 1616 1774 1770 1798 1774 1770 1583
Q Serve(g_s), s 22.4 31.7 31.7 8.7 29.9 30.0 6.7 31.7 31.7 4.3 19.3 2.5
Cycle Q Clear(g_c), s 22.4 31.7 31.7 8.7 29.9 30.0 6.7 31.7 31.7 4.3 19.3 2.5
Prop In Lane 1.00 0.32 1.00 0.86 1.00 0.20 1.00 1.00
Lane Grp Cap(c), veh/h 447 1419 738 170 890 424 126 534 543 200 1055 871
V/C Ratio(X) 0.79 0.75 0.75 0.77 0.96 0.96 0.80 0.91 0.91 0.47 0.63 0.37
Avail Cap(c_a), veh/h 447 1419 738 170 890 424 126 538 547 207 1077 881
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.9 29.5 29.5 53.0 43.7 43.7 54.9 40.3 40.3 30.4 36.4 6.2
Incr Delay (d2), s/veh 9.4 3.6 6.8 19.2 22.4 35.7 30.3 19.5 19.3 1.7 1.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.1 15.6 16.9 5.2 16.8 17.6 4.4 18.4 18.7 2.2 9.6 3.6
LnGrp Delay(d),s/veh 51.3 33.1 36.3 72.2 66.0 79.4 85.2 59.9 59.6 32.1 37.5 6.5
LnGrp LOS D C D E E E F E E C D A
Approach Vol, veh/h 1965 1397 1081 1074
Approach Delay, s/veh 37.3 70.5 62.1 27.8
Approach LOS D E E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 39.7 15.0 53.7 12.0 39.3 33.7 35.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 6.5 34.5 9.5 47.5 6.5 34.5 27.5 29.5
Max Q Clear Time (g_c+I1), s 6.3 33.7 10.7 33.7 8.7 21.3 24.4 32.0
Green Ext Time (p_c), s 0.0 0.5 0.0 9.0 0.0 4.7 0.4 0.0

Intersection Summary
HCM 2010 Ctrl Delay 48.7
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
12: Western Ave & 195th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 2 31 27 2 35 13 1676 7 22 1938 31
Future Volume (veh/h) 77 2 31 27 2 35 13 1676 7 22 1938 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 77 2 31 27 2 35 13 1676 7 22 1938 31
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 59 1 482 58 2 482 50 2963 923 60 2992 931
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.06 1.00 1.00 0.07 1.00 1.00
Sat Flow, veh/h 0 3 1583 0 8 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 79 0 31 29 0 35 13 1676 7 22 1938 31
Grp Sat Flow(s),veh/h/ln 3 0 1583 8 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.0 0.0 1.7 0.0 0.0 1.9 0.8 0.0 0.0 1.4 0.0 0.0
Cycle Q Clear(g_c), s 36.5 0.0 1.7 36.5 0.0 1.9 0.8 0.0 0.0 1.4 0.0 0.0
Prop In Lane 0.97 1.00 0.93 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 60 0 482 60 0 482 50 2963 923 60 2992 931
V/C Ratio(X) 1.32 0.00 0.06 0.48 0.00 0.07 0.26 0.57 0.01 0.36 0.65 0.03
Avail Cap(c_a), veh/h 60 0 482 60 0 482 140 2963 923 140 2992 931
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.69 0.69 0.69 0.72 0.72 0.72
Uniform Delay (d), s/veh 59.5 0.0 29.6 57.1 0.0 29.7 55.4 0.0 0.0 54.7 0.0 0.0
Incr Delay (d2), s/veh 222.0 0.0 0.1 5.8 0.0 0.1 1.8 0.5 0.0 2.6 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 0.7 1.1 0.0 0.8 0.4 0.1 0.0 0.7 0.2 0.0
LnGrp Delay(d),s/veh 281.5 0.0 29.7 63.0 0.0 29.8 57.2 0.5 0.0 57.3 0.8 0.0
LnGrp LOS F C E C E A A E A A
Approach Vol, veh/h 110 64 1696 1991
Approach Delay, s/veh 210.5 44.8 1.0 1.4
Approach LOS F D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.6 73.4 40.0 5.9 74.1 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 7.5 62.5 34.5 7.5 62.5 34.5
Max Q Clear Time (g_c+I1), s 3.4 2.0 38.5 2.8 2.0 38.5
Green Ext Time (p_c), s 0.0 21.5 0.0 0.0 28.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 7.9
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Opening Year 2023 without Project
13: Western Ave & Del Amo Blvd Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 651 155 304 14 46 37 102 1198 17 40 1725 522
Future Volume (veh/h) 651 155 304 14 46 37 102 1198 17 40 1725 522
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 403 502 304 14 46 37 102 1198 17 40 1725 522
Adj No. of Lanes 1 1 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 451 473 402 20 65 52 90 2050 917 227 2260 665
Arrive On Green 0.25 0.25 0.25 0.08 0.08 0.08 0.58 0.58 0.58 0.39 0.39 0.39
Sat Flow, veh/h 1774 1863 1583 250 822 661 168 3539 1583 458 3902 1148
Grp Volume(v), veh/h 403 502 304 97 0 0 102 1198 17 40 1492 755
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1734 0 0 168 1770 1583 458 1695 1660
Q Serve(g_s), s 26.3 30.5 21.3 6.5 0.0 0.0 21.5 25.8 0.5 8.4 45.8 48.0
Cycle Q Clear(g_c), s 26.3 30.5 21.3 6.5 0.0 0.0 69.5 25.8 0.5 34.3 45.8 48.0
Prop In Lane 1.00 1.00 0.14 0.38 1.00 1.00 1.00 0.69
Lane Grp Cap(c), veh/h 451 473 402 137 0 0 90 2050 917 227 1963 961
V/C Ratio(X) 0.89 1.06 0.76 0.71 0.00 0.00 1.13 0.58 0.02 0.18 0.76 0.78
Avail Cap(c_a), veh/h 451 473 402 137 0 0 90 2050 917 227 1963 961
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.88 0.88 0.88
Uniform Delay (d), s/veh 43.2 44.8 41.3 53.9 0.0 0.0 56.4 16.1 10.7 36.3 29.5 30.1
Incr Delay (d2), s/veh 19.8 58.3 7.9 15.3 0.0 0.0 134.8 1.2 0.0 1.5 2.5 5.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.4 23.3 10.2 3.7 0.0 0.0 6.4 12.8 0.3 1.2 22.1 23.6
LnGrp Delay(d),s/veh 63.0 103.0 49.3 69.2 0.0 0.0 191.2 17.3 10.8 37.8 32.0 35.8
LnGrp LOS E F D E F B B D C D
Approach Vol, veh/h 1209 97 1317 2287
Approach Delay, s/veh 76.2 69.2 30.7 33.4
Approach LOS E E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 73.0 34.0 73.0 13.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 67.5 28.5 67.5 7.5
Max Q Clear Time (g_c+I1), s 71.5 32.5 50.0 8.5
Green Ext Time (p_c), s 0.0 0.0 14.5 0.0

Intersection Summary
HCM 2010 Ctrl Delay 43.9
HCM 2010 LOS D

Notes
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HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
1: Western Ave & 182nd St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 86 373 77 170 1131 126 132 984 79 82 1017 201
Future Volume (veh/h) 86 373 77 170 1131 126 132 984 79 82 1017 201
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 86 373 77 170 1131 126 132 984 79 82 1017 201
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 163 1404 287 437 1697 759 172 1636 732 167 1636 732
Arrive On Green 0.48 0.48 0.48 0.48 0.48 0.48 0.15 0.15 0.15 0.46 0.46 0.46
Sat Flow, veh/h 440 2928 599 937 3539 1583 456 3539 1583 529 3539 1583
Grp Volume(v), veh/h 86 224 226 170 1131 126 132 984 79 82 1017 201
Grp Sat Flow(s),veh/h/ln 440 1770 1757 937 1770 1583 456 1770 1583 529 1770 1583
Q Serve(g_s), s 22.3 9.0 9.2 15.9 29.3 5.4 29.4 31.1 5.2 17.6 26.0 9.4
Cycle Q Clear(g_c), s 51.6 9.0 9.2 25.1 29.3 5.4 55.5 31.1 5.2 48.7 26.0 9.4
Prop In Lane 1.00 0.34 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 163 849 843 437 1697 759 172 1636 732 167 1636 732
V/C Ratio(X) 0.53 0.26 0.27 0.39 0.67 0.17 0.77 0.60 0.11 0.49 0.62 0.27
Avail Cap(c_a), veh/h 178 907 901 468 1814 811 172 1636 732 167 1636 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 43.6 18.6 18.7 26.2 23.9 17.7 66.1 40.5 29.5 45.1 24.4 19.9
Incr Delay (d2), s/veh 2.6 0.2 0.2 0.6 0.9 0.1 27.4 1.6 0.3 9.9 1.8 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 4.5 4.5 4.2 14.5 2.4 5.7 15.7 2.3 3.0 13.1 4.3
LnGrp Delay(d),s/veh 46.3 18.8 18.8 26.7 24.7 17.8 93.5 42.2 29.8 55.1 26.1 20.8
LnGrp LOS D B B C C B F D C E C C
Approach Vol, veh/h 536 1427 1195 1300
Approach Delay, s/veh 23.2 24.4 47.0 27.1
Approach LOS C C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 59.0 61.0 59.0 61.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 49.5 59.5 49.5 59.5
Max Q Clear Time (g_c+I1), s 57.5 53.6 50.7 31.3
Green Ext Time (p_c), s 0.0 1.9 0.0 11.7

Intersection Summary
HCM 2010 Ctrl Delay 31.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
2: Western Ave & I-405 NB Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 998 203 1182 326 29 1341
Future Volume (veh/h) 998 203 1182 326 29 1341
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 1187 0 1182 326 29 1341
Adj No. of Lanes 2 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1308 595 1615 1306 372 2956
Arrive On Green 0.37 0.00 0.91 0.91 0.21 1.00
Sat Flow, veh/h 3548 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 1187 0 1182 326 29 1341
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 38.1 0.0 10.5 1.2 0.8 0.0
Cycle Q Clear(g_c), s 38.1 0.0 10.5 1.2 0.8 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1308 595 1615 1306 372 2956
V/C Ratio(X) 0.91 0.00 0.73 0.25 0.08 0.45
Avail Cap(c_a), veh/h 1375 626 1615 1306 372 2956
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.9 0.0 3.3 0.3 10.2 0.0
Incr Delay (d2), s/veh 8.8 0.0 3.0 0.5 0.4 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.2 0.0 4.9 1.6 0.4 0.1
LnGrp Delay(d),s/veh 44.7 0.0 6.3 0.8 10.7 0.5
LnGrp LOS D A A B A
Approach Vol, veh/h 1187 1508 1370
Approach Delay, s/veh 44.7 5.1 0.7
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.0 58.3 73.3 46.7
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 10.5 50.5 65.5 44.5
Max Q Clear Time (g_c+I1), s 2.8 12.5 2.0 40.1
Green Ext Time (p_c), s 0.0 13.4 14.7 2.2

Intersection Summary
HCM 2010 Ctrl Delay 15.2
HCM 2010 LOS B

Notes



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
3: Western Ave & project dwy Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 113 0 1456 2175 60
Future Volume (Veh/h) 0 113 0 1456 2175 60
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 113 0 1456 2175 60
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 377 587
pX, platoon unblocked 0.90 0.85 0.85
vC, conflicting volume 2690 755 2235
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1401 111 1845
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 86 100
cM capacity (veh/h) 119 786 278

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 113 485 485 485 870 870 495
Volume Left 0 0 0 0 0 0 0
Volume Right 113 0 0 0 0 0 60
cSH 786 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.14 0.29 0.29 0.29 0.51 0.51 0.29
Queue Length 95th (ft) 13 0 0 0 0 0 0
Control Delay (s) 10.3 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.3 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: 2023 With Project Peak Hr: AM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 105 # 2 2880 105/2,880= 0.04 < ==
NB Thru 409 # 2 3200 409/3,200= 0.13   #
NB Right 201 # 1 1600 201/1,600= 0.13   

SB Left 104 # 1 1600 104/1,600= 0.07   
SB Thru 728 # 2 3200 728/3,200= 0.23 < ==
SB Right** 397 # 1 1840 397/1,840= 0.22   0.268

EB Left 114 # 1 1600 114/1,600= 0.07 < ==
EB Thru 1448 # 3 4800 1,448/4,800= 0.30   #
EB Right 166 # 1 1600 166/1,600= 0.10   0

WB Left 165 # 1 1600 165/1,600= 0.10   
WB Thru 1286 # 2 3200 1,286/3,200= 0.40 < ==
WB Right 83 # 1 1600 83/1,600= 0.05   0.473

Sum of Critical V/C Ratios 0.741
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.841

Level of Service (LOS) - Refer to table below D

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness AM-PM



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: 2023 With Project Peak Hr: AM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 8 8 1 1600 8/1,600= 0.01   #
NB Thru 5 5 1 1600 5/1,600= ----   
NB Right 48 # 1 1600 48/1,600= 0.03 < ==

SB Left 3 3 1 1600 3/1,600= 0.00   
SB Thru 1 1600 0/1,600= ----   
SB Right  ----   0.032

EB Left 1 1600 0/1,600= ----   #
EB Thru 1709 # 3 4800 1,735/4,800= 0.36   
EB Right 26  ----   0

WB Left 116 # 1 1600 116/1,600= 0.07   
WB Thru 1624 # 2 3200 1,624/3,200= 0.51 < ==
WB Right 1 1600 0/1,600= ----   0.508

Sum of Critical V/C Ratios 0.540
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.640

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
Existing volumes have the PHF factored in. C 0.80

D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy AM-PM



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
6: 190th St & I-405 SB Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 894 827 1573 151 618 132
Future Volume (veh/h) 894 827 1573 151 618 132
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 894 827 1573 151 741 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1045 3588 1902 592 808 368
Arrive On Green 0.30 0.71 0.37 0.37 0.23 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 894 827 1573 151 741 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 22.0 5.1 25.2 5.9 18.3 0.0
Cycle Q Clear(g_c), s 22.0 5.1 25.2 5.9 18.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1045 3588 1902 592 808 368
V/C Ratio(X) 0.86 0.23 0.83 0.25 0.92 0.00
Avail Cap(c_a), veh/h 1128 3588 1902 592 808 368
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 29.5 4.7 25.5 19.5 33.9 0.0
Incr Delay (d2), s/veh 6.3 0.2 4.3 1.0 15.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.3 2.4 12.6 2.8 10.7 0.0
LnGrp Delay(d),s/veh 35.7 4.8 29.8 20.5 49.1 0.0
LnGrp LOS D A C C D
Approach Vol, veh/h 1721 1724 741
Approach Delay, s/veh 20.9 29.0 49.1
Approach LOS C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 67.0 23.0 29.8 37.2
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 61.5 18.5 27.5 29.5
Max Q Clear Time (g_c+I1), s 7.1 20.3 24.0 27.2
Green Ext Time (p_c), s 7.2 0.0 1.3 1.9

Intersection Summary
HCM 2010 Ctrl Delay 29.2
HCM 2010 LOS C

Notes



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
7: 190th St & W project dwy Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 62 1383 1706 24 57 34
Future Volume (Veh/h) 62 1383 1706 24 57 34
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 62 1383 1706 24 57 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 262 415
pX, platoon unblocked 0.86 0.88 0.86
vC, conflicting volume 1730 2303 438
vC1, stage 1 conf vol 1718
vC2, stage 2 conf vol 585
vCu, unblocked vol 1016 1398 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 89 77 96
cM capacity (veh/h) 581 249 929

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 SB 1 SB 2
Volume Total 62 461 461 461 487 487 487 268 57 34
Volume Left 62 0 0 0 0 0 0 0 57 0
Volume Right 0 0 0 0 0 0 0 24 0 34
cSH 581 1700 1700 1700 1700 1700 1700 1700 249 929
Volume to Capacity 0.11 0.27 0.27 0.27 0.29 0.29 0.29 0.16 0.23 0.04
Queue Length 95th (ft) 9 0 0 0 0 0 0 0 21 3
Control Delay (s) 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.7 9.0
Lane LOS B C A
Approach Delay (s) 0.5 0.0 18.2
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
8: 190th St & E project dwy Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 1457 1712 97 0 23
Future Volume (Veh/h) 0 1457 1712 97 0 23
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 1457 1712 97 0 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 463 214
pX, platoon unblocked 0.81 0.83 0.81
vC, conflicting volume 1809 2246 476
vC1, stage 1 conf vol 1760
vC2, stage 2 conf vol 486
vCu, unblocked vol 849 1168 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 97
cM capacity (veh/h) 638 310 882

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 SB 1
Volume Total 486 486 486 489 489 489 342 23
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 97 23
cSH 1700 1700 1700 1700 1700 1700 1700 882
Volume to Capacity 0.29 0.29 0.29 0.29 0.29 0.29 0.20 0.03
Queue Length 95th (ft) 0 0 0 0 0 0 0 2
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.2
Lane LOS A
Approach Delay (s) 0.0 0.0 9.2
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 36.4% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
9: Western Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 195 741 512 320 1078 136 222 1090 104 34 231 1539
Future Volume (veh/h) 195 741 512 320 1078 136 222 1090 104 34 231 1539
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 195 741 512 320 1078 136 222 1090 104 231 1539
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 304 1589 650 416 1578 199 338 1870 773 341 1874
Arrive On Green 0.09 0.31 0.31 0.12 0.34 0.34 0.03 0.12 0.12 0.13 0.49
Sat Flow, veh/h 3442 5085 1583 3442 4575 576 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 195 741 512 320 799 415 222 1090 104 231 1539
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1761 1721 1695 1583 1721 1695
Q Serve(g_s), s 6.6 14.1 33.8 10.8 24.2 24.3 7.7 24.3 5.7 7.7 31.0
Cycle Q Clear(g_c), s 6.6 14.1 33.8 10.8 24.2 24.3 7.7 24.3 5.7 7.7 31.0
Prop In Lane 1.00 1.00 1.00 0.33 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 304 1589 650 416 1169 607 338 1870 773 341 1874
V/C Ratio(X) 0.64 0.47 0.79 0.77 0.68 0.68 0.66 0.58 0.13 0.68 0.82
Avail Cap(c_a), veh/h 330 1589 650 416 1169 607 387 1870 773 416 1874
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 0.92 0.92 0.92 0.93 0.93 0.93 1.00 1.00
Uniform Delay (d), s/veh 52.8 33.2 30.8 51.1 33.7 33.7 56.1 44.0 23.9 50.3 27.2
Incr Delay (d2), s/veh 3.7 0.2 6.4 7.9 1.5 2.9 3.1 1.2 0.3 3.3 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 6.6 15.9 5.6 11.6 12.3 3.8 11.7 2.6 3.8 15.2
LnGrp Delay(d),s/veh 56.5 33.4 37.2 59.0 35.2 36.6 59.1 45.3 24.2 53.6 31.4
LnGrp LOS E C D E D D E D C D C
Approach Vol, veh/h 1448 1534 1416 2260
Approach Delay, s/veh 37.9 40.6 45.9 32.4
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.4 47.6 17.0 41.0 14.3 47.7 13.1 44.9
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 12.5 39.5 12.5 35.5 11.5 40.5 9.5 38.5
Max Q Clear Time (g_c+I1), s 9.7 26.3 12.8 35.8 9.7 33.0 8.6 26.3
Green Ext Time (p_c), s 0.2 6.6 0.0 0.0 0.1 6.1 0.1 6.4

Intersection Summary
HCM 2010 Ctrl Delay 38.3
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
9: Western Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 490
Future Volume (veh/h) 490
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 490
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 724
Arrive On Green 0.49
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 490
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 27.7
Cycle Q Clear(g_c), s 27.7
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 724
V/C Ratio(X) 0.68
Avail Cap(c_a), veh/h 724
HCM Platoon Ratio 1.33
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 20.4
Incr Delay (d2), s/veh 5.0
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 12.9
LnGrp Delay(d),s/veh 25.4
LnGrp LOS C
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
10: Harborgate Wy & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 832 124 102 1639 7 152 11 45 0 0 4
Future Volume (veh/h) 30 832 124 102 1639 7 152 11 45 0 0 4
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 30 832 124 102 1639 7 160 0 45 0 0 4
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 274 2868 425 167 3989 17 332 0 297 0 0 42
Arrive On Green 0.64 0.64 0.64 0.09 0.76 0.76 0.09 0.00 0.09 0.00 0.00 0.03
Sat Flow, veh/h 303 4473 663 1774 5227 22 3548 0 1583 0 0 1583
Grp Volume(v), veh/h 30 629 327 102 1063 583 160 0 45 0 0 4
Grp Sat Flow(s),veh/h/ln 303 1695 1746 1774 1695 1859 1774 0 1583 0 0 1583
Q Serve(g_s), s 3.6 7.4 7.4 5.0 9.7 9.7 3.9 0.0 2.1 0.0 0.0 0.2
Cycle Q Clear(g_c), s 3.6 7.4 7.4 5.0 9.7 9.7 3.9 0.0 2.1 0.0 0.0 0.2
Prop In Lane 1.00 0.38 1.00 0.01 1.00 1.00 0.00 1.00
Lane Grp Cap(c), veh/h 274 2174 1120 167 2587 1419 332 0 297 0 0 42
V/C Ratio(X) 0.11 0.29 0.29 0.61 0.41 0.41 0.48 0.00 0.15 0.00 0.00 0.10
Avail Cap(c_a), veh/h 274 2174 1120 227 2587 1419 1084 0 633 0 0 150
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.86 0.86 0.86 0.93 0.93 0.93 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 6.4 7.1 7.1 39.2 3.7 3.7 38.7 0.0 30.6 0.0 0.0 42.8
Incr Delay (d2), s/veh 0.7 0.3 0.6 3.3 0.5 0.8 1.1 0.0 0.2 0.0 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 3.5 3.7 2.6 4.6 5.2 1.9 0.0 1.0 0.0 0.0 0.1
LnGrp Delay(d),s/veh 7.1 7.4 7.7 42.5 4.1 4.5 39.8 0.0 30.8 0.0 0.0 43.7
LnGrp LOS A A A D A A D C D
Approach Vol, veh/h 986 1748 205 4
Approach Delay, s/veh 7.5 6.5 37.8 43.7
Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 11.9 11.0 61.2 5.9 72.2
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 25.5 9.5 27.5 6.5 41.5
Max Q Clear Time (g_c+I1), s 5.9 7.0 9.4 2.2 11.7
Green Ext Time (p_c), s 0.6 0.0 6.9 0.0 14.8

Intersection Summary
HCM 2010 Ctrl Delay 9.1
HCM 2010 LOS A

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
11: Normandie Ave & 190th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 169 872 190 80 1125 56 108 609 94 190 766 764
Future Volume (veh/h) 169 872 190 80 1125 56 108 609 94 190 766 764
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 169 872 190 80 1125 56 108 609 94 190 766 764
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 227 1291 280 130 1259 63 160 1311 202 434 1515 880
Arrive On Green 0.13 0.31 0.31 0.07 0.25 0.25 0.09 0.43 0.43 0.09 0.43 0.43
Sat Flow, veh/h 1774 4186 907 1774 4962 247 1774 3075 474 1774 3539 1583
Grp Volume(v), veh/h 169 705 357 80 768 413 108 350 353 190 766 764
Grp Sat Flow(s),veh/h/ln 1774 1695 1703 1774 1695 1819 1774 1770 1779 1774 1770 1583
Q Serve(g_s), s 11.0 21.8 22.0 5.3 26.2 26.3 7.1 17.0 17.0 6.9 19.0 49.7
Cycle Q Clear(g_c), s 11.0 21.8 22.0 5.3 26.2 26.3 7.1 17.0 17.0 6.9 19.0 49.7
Prop In Lane 1.00 0.53 1.00 0.14 1.00 0.27 1.00 1.00
Lane Grp Cap(c), veh/h 227 1046 525 130 860 461 160 754 758 434 1515 880
V/C Ratio(X) 0.74 0.67 0.68 0.62 0.89 0.89 0.67 0.46 0.47 0.44 0.51 0.87
Avail Cap(c_a), veh/h 466 1342 674 200 862 462 170 754 758 470 1515 880
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.4 36.2 36.3 54.0 43.2 43.2 52.9 24.6 24.6 17.2 25.1 22.9
Incr Delay (d2), s/veh 4.8 0.9 1.9 4.7 11.7 19.5 9.4 2.0 2.0 0.7 1.2 11.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 10.3 10.6 2.7 13.7 15.7 3.9 8.7 8.8 3.4 9.5 24.3
LnGrp Delay(d),s/veh 55.2 37.1 38.2 58.6 54.9 62.7 62.2 26.7 26.7 17.9 26.3 34.1
LnGrp LOS E D D E D E E C C B C C
Approach Vol, veh/h 1231 1261 811 1720
Approach Delay, s/veh 39.9 57.7 31.4 28.8
Approach LOS D E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.5 54.7 11.3 40.5 13.3 54.9 17.9 33.9
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 11.5 30.5 11.5 45.5 9.5 32.5 29.5 28.5
Max Q Clear Time (g_c+I1), s 8.9 19.0 7.3 24.0 9.1 51.7 13.0 28.3
Green Ext Time (p_c), s 0.1 3.4 0.1 7.6 0.0 0.0 0.4 0.2

Intersection Summary
HCM 2010 Ctrl Delay 39.2
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
12: Western Ave & 195th St Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 33 0 20 5 0 8 35 1498 18 33 2242 93
Future Volume (veh/h) 33 0 20 5 0 8 35 1498 18 33 2242 93
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 33 0 20 5 0 8 35 1498 18 33 2242 93
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 64 0 481 62 0 481 94 2875 895 91 2869 893
Arrive On Green 0.30 0.00 0.30 0.30 0.00 0.30 0.04 0.38 0.38 0.05 0.56 0.56
Sat Flow, veh/h 12 0 1583 5 0 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 33 0 20 5 0 8 35 1498 18 33 2242 93
Grp Sat Flow(s),veh/h/ln 12 0 1583 5 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.3 0.0 1.1 0.1 0.0 0.4 2.3 27.4 0.9 2.2 41.2 3.3
Cycle Q Clear(g_c), s 36.5 0.0 1.1 36.5 0.0 0.4 2.3 27.4 0.9 2.2 41.2 3.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 64 0 481 62 0 481 94 2875 895 91 2869 893
V/C Ratio(X) 0.52 0.00 0.04 0.08 0.00 0.02 0.37 0.52 0.02 0.36 0.78 0.10
Avail Cap(c_a), veh/h 64 0 482 62 0 482 155 2875 895 155 2869 893
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.65 0.65 0.65 0.53 0.53 0.53
Uniform Delay (d), s/veh 60.0 0.0 29.4 60.0 0.0 29.2 55.9 24.7 16.5 55.0 20.4 12.1
Incr Delay (d2), s/veh 7.1 0.0 0.0 0.6 0.0 0.0 1.6 0.4 0.0 1.3 1.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.5 0.2 0.0 0.2 1.2 13.0 0.4 1.1 19.4 1.5
LnGrp Delay(d),s/veh 67.1 0.0 29.5 60.5 0.0 29.2 57.5 25.1 16.5 56.3 21.6 12.2
LnGrp LOS E C E C E C B E C B
Approach Vol, veh/h 53 13 1551 2368
Approach Delay, s/veh 52.9 41.3 25.8 21.7
Approach LOS D D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.7 71.3 40.0 8.8 71.2 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 8.5 61.5 34.5 8.5 61.5 34.5
Max Q Clear Time (g_c+I1), s 4.2 29.4 38.5 4.3 43.2 38.5
Green Ext Time (p_c), s 0.0 14.5 0.0 0.0 15.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 23.7
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
13: Western Ave & Del Amo Blvd Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 321 20 78 35 150 62 125 1441 10 22 1538 987
Future Volume (veh/h) 321 20 78 35 150 62 125 1441 10 22 1538 987
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 335 0 78 35 150 62 125 1441 10 22 1538 987
Adj No. of Lanes 2 0 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 476 0 212 24 103 43 147 2415 1081 230 2314 1081
Arrive On Green 0.13 0.00 0.13 0.10 0.10 0.10 0.68 0.68 0.68 1.00 1.00 1.00
Sat Flow, veh/h 3548 0 1583 251 1076 445 127 3539 1583 365 3390 1583
Grp Volume(v), veh/h 335 0 78 247 0 0 125 1441 10 22 1538 987
Grp Sat Flow(s),veh/h/ln 1774 0 1583 1772 0 0 127 1770 1583 365 1695 1583
Q Serve(g_s), s 10.8 0.0 5.4 11.5 0.0 0.0 81.9 26.2 0.2 2.5 0.0 0.0
Cycle Q Clear(g_c), s 10.8 0.0 5.4 11.5 0.0 0.0 81.9 26.2 0.2 28.7 0.0 0.0
Prop In Lane 1.00 1.00 0.14 0.25 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 476 0 212 170 0 0 147 2415 1081 230 2314 1081
V/C Ratio(X) 0.70 0.00 0.37 1.45 0.00 0.00 0.85 0.60 0.01 0.10 0.66 0.91
Avail Cap(c_a), veh/h 872 0 389 170 0 0 147 2415 1081 230 2314 1081
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 49.7 0.0 47.3 54.3 0.0 0.0 31.5 10.2 6.1 4.6 0.0 0.0
Incr Delay (d2), s/veh 1.9 0.0 1.1 234.3 0.0 0.0 42.6 1.1 0.0 0.7 1.2 10.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 0.0 2.4 16.7 0.0 0.0 5.9 13.0 0.1 0.3 0.4 3.2
LnGrp Delay(d),s/veh 51.6 0.0 48.4 288.5 0.0 0.0 74.1 11.3 6.1 5.2 1.2 10.8
LnGrp LOS D D F E B A A A B
Approach Vol, veh/h 413 247 1576 2547
Approach Delay, s/veh 51.0 288.5 16.2 5.0
Approach LOS D F B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 85.4 19.6 85.4 15.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 66.5 27.5 66.5 9.5
Max Q Clear Time (g_c+I1), s 83.9 12.8 30.7 13.5
Green Ext Time (p_c), s 0.0 1.3 29.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 27.3
HCM 2010 LOS C

Notes



190th Street and Western Avenue 
Redevelopment Project 
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HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
1: Western Ave & 182nd St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 165 452 103 115 320 81 133 1107 136 69 1081 124
Future Volume (veh/h) 165 452 103 115 320 81 133 1107 136 69 1081 124
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 165 452 103 115 320 81 133 1107 136 69 1081 124
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 294 883 200 211 1089 487 279 2244 1004 343 2244 1004
Arrive On Green 0.31 0.31 0.31 0.31 0.31 0.31 1.00 1.00 1.00 0.63 0.63 0.63
Sat Flow, veh/h 980 2869 649 850 3539 1583 462 3539 1583 446 3539 1583
Grp Volume(v), veh/h 165 278 277 115 320 81 133 1107 136 69 1081 124
Grp Sat Flow(s),veh/h/ln 980 1770 1748 850 1770 1583 462 1770 1583 446 1770 1583
Q Serve(g_s), s 18.5 15.5 15.7 15.4 8.3 4.5 16.1 0.0 0.0 8.0 19.3 3.7
Cycle Q Clear(g_c), s 26.8 15.5 15.7 31.1 8.3 4.5 35.4 0.0 0.0 8.0 19.3 3.7
Prop In Lane 1.00 0.37 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 294 544 538 211 1089 487 279 2244 1004 343 2244 1004
V/C Ratio(X) 0.56 0.51 0.52 0.55 0.29 0.17 0.48 0.49 0.14 0.20 0.48 0.12
Avail Cap(c_a), veh/h 340 627 619 250 1253 561 279 2244 1004 343 2244 1004
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.8 34.1 34.2 47.0 31.6 30.3 4.5 0.0 0.0 9.5 11.6 8.7
Incr Delay (d2), s/veh 1.7 0.7 0.8 2.2 0.1 0.2 5.8 0.8 0.3 1.3 0.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 7.7 7.7 3.8 4.1 2.0 2.4 0.2 0.1 1.1 9.5 1.7
LnGrp Delay(d),s/veh 43.5 34.9 35.0 49.2 31.8 30.5 10.2 0.8 0.3 10.8 12.3 9.0
LnGrp LOS D C C D C C B A A B B A
Approach Vol, veh/h 720 516 1376 1274
Approach Delay, s/veh 36.9 35.4 1.6 11.9
Approach LOS D D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 79.6 40.4 79.6 40.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 68.5 40.5 68.5 40.5
Max Q Clear Time (g_c+I1), s 37.4 28.8 21.3 33.1
Green Ext Time (p_c), s 13.2 3.4 13.0 1.8

Intersection Summary
HCM 2010 Ctrl Delay 16.0
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
2: Western Ave & I-405 NB Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 679 220 1155 388 61 1189
Future Volume (veh/h) 679 220 1155 388 61 1189
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 450 466 1155 388 61 1189
Adj No. of Lanes 1 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 554 504 1918 1352 374 3243
Arrive On Green 0.31 0.31 1.00 1.00 0.15 1.00
Sat Flow, veh/h 1774 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 450 466 1155 388 61 1189
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 28.0 33.5 0.0 0.0 1.5 0.0
Cycle Q Clear(g_c), s 28.0 33.5 0.0 0.0 1.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 554 504 1918 1352 374 3243
V/C Ratio(X) 0.81 0.92 0.60 0.29 0.16 0.37
Avail Cap(c_a), veh/h 554 505 1918 1352 382 3243
HCM Platoon Ratio 1.00 1.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.0 39.9 0.0 0.0 7.7 0.0
Incr Delay (d2), s/veh 8.9 22.8 1.4 0.5 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.1 18.2 0.4 0.2 0.7 0.1
LnGrp Delay(d),s/veh 47.0 62.7 1.4 0.5 7.9 0.3
LnGrp LOS D E A A A A
Approach Vol, veh/h 916 1543 1250
Approach Delay, s/veh 55.0 1.2 0.7
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 11.5 68.5 80.0 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 7.5 62.5 74.5 35.5
Max Q Clear Time (g_c+I1), s 3.5 2.0 2.0 35.5
Green Ext Time (p_c), s 0.0 14.9 12.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 14.3
HCM 2010 LOS B

Notes



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
3: Western Ave & project dwy Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 224 0 1558 1795 120
Future Volume (Veh/h) 0 224 0 1558 1795 120
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 224 0 1558 1795 120
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 377 587
pX, platoon unblocked 0.92 0.89 0.89
vC, conflicting volume 2374 658 1915
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1406 196 1604
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 69 100
cM capacity (veh/h) 120 725 360

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 224 519 519 519 718 718 479
Volume Left 0 0 0 0 0 0 0
Volume Right 224 0 0 0 0 0 120
cSH 725 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.31 0.31 0.31 0.31 0.42 0.42 0.28
Queue Length 95th (ft) 33 0 0 0 0 0 0
Control Delay (s) 12.2 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.2 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: 2023 With Project Peak Hr: MD

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 73 # 2 2880 73/2,880= 0.03   
NB Thru 382 # 2 3200 382/3,200= 0.12 < ==
NB Right 180 # 1 1600 180/1,600= 0.11   #

SB Left 99 # 1 1600 99/1,600= 0.06 < ==
SB Thru 413 # 2 3200 413/3,200= 0.13   
SB Right** 151 # 1 1840 151/1,840= 0.08   0.182

EB Left 108 # 1 1600 108/1,600= 0.07   
EB Thru 1223 # 3 4800 1,223/4,800= 0.26 < ==
EB Right 114 # 1 1600 114/1,600= 0.07   0 1

WB Left 101 # 1 1600 101/1,600= 0.06 < ==
WB Thru 723 # 2 3200 723/3,200= 0.23   
WB Right 125 # 1 1600 125/1,600= 0.08   0.318

Sum of Critical V/C Ratios 0.500
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.600

Level of Service (LOS) - Refer to table below A

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness  MD



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: 2023 With Project Peak Hr: MD

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 14 # 1 1600 14/1,600= 0.01   #
NB Thru 6 6 1 1600 6/1,600= ----   
NB Right 91 # 1 1600 91/1,600= 0.06 < ==

SB Left 5 5 1 1600 5/1,600= 0.00   
SB Thru 4 6 1 1600 6/1,600= 0.00   
SB Right 2  ----   0.060

EB Left 8 8 1 1600 8/1,600= 0.01   
EB Thru 1500 # 3 4800 1,515/4,800= 0.32 < ==
EB Right 15  ----   0 1

WB Left 91 # 1 1600 91/1,600= 0.06 < ==
WB Thru 972 # 2 3200 972/3,200= 0.30   
WB Right 3 3 1 1600 3/1,600= 0.00   0.373

Sum of Critical V/C Ratios 0.433
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.533

Level of Service (LOS) - Refer to table below A

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70

C 0.80
D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy MD



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
6: 190th St & I-405 SB Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 798 829 998 233 414 79
Future Volume (veh/h) 798 829 998 233 414 79
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 798 829 998 233 488 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1166 3799 1934 602 661 301
Arrive On Green 0.34 0.75 0.38 0.38 0.19 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 798 829 998 233 488 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 18.0 4.4 13.6 9.6 11.7 0.0
Cycle Q Clear(g_c), s 18.0 4.4 13.6 9.6 11.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1166 3799 1934 602 661 301
V/C Ratio(X) 0.68 0.22 0.52 0.39 0.74 0.00
Avail Cap(c_a), veh/h 1166 3799 1934 602 887 404
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 25.6 3.4 21.5 20.3 34.5 0.0
Incr Delay (d2), s/veh 3.3 0.1 1.0 1.9 2.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.1 2.1 6.6 4.5 5.9 0.0
LnGrp Delay(d),s/veh 28.9 3.6 22.5 22.1 36.8 0.0
LnGrp LOS C A C C D
Approach Vol, veh/h 1627 1231 488
Approach Delay, s/veh 16.0 22.4 36.8
Approach LOS B C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 70.7 19.3 33.0 37.7
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 59.5 20.5 28.5 26.5
Max Q Clear Time (g_c+I1), s 6.4 13.7 20.0 15.6
Green Ext Time (p_c), s 7.2 1.1 2.2 5.7

Intersection Summary
HCM 2010 Ctrl Delay 21.4
HCM 2010 LOS C

Notes



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
7: 190th St & W project dwy Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 120 1123 1175 48 112 67
Future Volume (Veh/h) 120 1123 1175 48 112 67
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 120 1123 1175 48 112 67
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 262 415
pX, platoon unblocked 0.96
vC, conflicting volume 1223 1813 318
vC1, stage 1 conf vol 1199
vC2, stage 2 conf vol 614
vCu, unblocked vol 1223 1700 318
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 79 49 90
cM capacity (veh/h) 566 219 678

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 SB 1 SB 2
Volume Total 120 374 374 374 336 336 336 216 112 67
Volume Left 120 0 0 0 0 0 0 0 112 0
Volume Right 0 0 0 0 0 0 0 48 0 67
cSH 566 1700 1700 1700 1700 1700 1700 1700 219 678
Volume to Capacity 0.21 0.22 0.22 0.22 0.20 0.20 0.20 0.13 0.51 0.10
Queue Length 95th (ft) 20 0 0 0 0 0 0 0 66 8
Control Delay (s) 13.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.5 10.9
Lane LOS B E B
Approach Delay (s) 1.3 0.0 27.5
Approach LOS D

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
8: 190th St & E project dwy Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 1250 1181 188 0 45
Future Volume (Veh/h) 0 1250 1181 188 0 45
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 1250 1181 188 0 45
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 463 214
pX, platoon unblocked 0.97
vC, conflicting volume 1369 1692 389
vC1, stage 1 conf vol 1275
vC2, stage 2 conf vol 417
vCu, unblocked vol 1369 1619 389
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 93
cM capacity (veh/h) 497 216 609

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 SB 1
Volume Total 417 417 417 337 337 337 357 45
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 188 45
cSH 1700 1700 1700 1700 1700 1700 1700 609
Volume to Capacity 0.25 0.25 0.25 0.20 0.20 0.20 0.21 0.07
Queue Length 95th (ft) 0 0 0 0 0 0 0 6
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.4
Lane LOS B
Approach Delay (s) 0.0 0.0 11.4
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
9: Western Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 258 612 364 125 548 247 281 937 174 69 257 1211
Future Volume (veh/h) 258 612 364 125 548 247 281 937 174 69 257 1211
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 258 612 364 125 548 247 281 937 174 257 1211
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 330 1347 571 234 822 360 330 2397 854 330 2397
Arrive On Green 0.10 0.26 0.26 0.07 0.24 0.24 0.19 0.94 0.94 0.19 0.94
Sat Flow, veh/h 3442 5085 1583 3442 3468 1517 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 258 612 364 125 535 260 281 937 174 257 1211
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1595 1721 1695 1583 1721 1695
Q Serve(g_s), s 8.8 12.1 22.9 4.2 17.2 17.8 9.5 2.0 0.8 8.5 3.1
Cycle Q Clear(g_c), s 8.8 12.1 22.9 4.2 17.2 17.8 9.5 2.0 0.8 8.5 3.1
Prop In Lane 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 330 1347 571 234 804 378 330 2397 854 330 2397
V/C Ratio(X) 0.78 0.45 0.64 0.53 0.67 0.69 0.85 0.39 0.20 0.78 0.51
Avail Cap(c_a), veh/h 330 1759 699 272 1116 525 330 2397 854 330 2397
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.97 0.97 0.97 0.94 0.94 0.94 1.00 1.00
Uniform Delay (d), s/veh 53.0 36.9 31.8 54.1 41.5 41.7 47.7 1.9 1.4 47.3 1.9
Incr Delay (d2), s/veh 11.5 0.2 1.4 1.8 0.9 2.1 18.0 0.5 0.5 11.3 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 5.7 10.2 2.1 8.1 8.1 5.3 0.8 0.4 4.5 1.3
LnGrp Delay(d),s/veh 64.6 37.1 33.2 55.9 42.4 43.9 65.6 2.3 1.9 58.6 2.7
LnGrp LOS E D C E D D E A A E A
Approach Vol, veh/h 1234 920 1392 1886
Approach Delay, s/veh 41.7 44.7 15.1 10.4
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 60.1 10.7 35.3 14.0 60.1 14.0 31.9
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 9.5 43.5 7.5 39.5 9.5 43.5 9.5 37.5
Max Q Clear Time (g_c+I1), s 10.5 4.0 6.2 24.9 11.5 5.2 10.8 19.8
Green Ext Time (p_c), s 0.0 9.0 0.0 4.9 0.0 14.2 0.0 5.1

Intersection Summary
HCM 2010 Ctrl Delay 24.5
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
9: Western Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 418
Future Volume (veh/h) 418
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 418
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 898
Arrive On Green 0.94
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 418
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 3.2
Cycle Q Clear(g_c), s 3.2
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 898
V/C Ratio(X) 0.47
Avail Cap(c_a), veh/h 898
HCM Platoon Ratio 2.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 1.3
Incr Delay (d2), s/veh 1.7
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 1.6
LnGrp Delay(d),s/veh 3.0
LnGrp LOS A
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
10: Harborgate Wy & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 867 193 81 753 6 297 7 130 8 3 26
Future Volume (veh/h) 19 867 193 81 753 6 297 7 130 8 3 26
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 19 867 193 81 753 6 302 0 130 8 3 26
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 480 2369 525 142 3521 28 497 0 349 24 9 77
Arrive On Green 0.57 0.57 0.57 0.08 0.68 0.68 0.14 0.00 0.14 0.07 0.07 0.07
Sat Flow, veh/h 703 4167 923 1774 5204 41 3548 0 1583 355 133 1153
Grp Volume(v), veh/h 19 704 356 81 490 269 302 0 130 37 0 0
Grp Sat Flow(s),veh/h/ln 703 1695 1700 1774 1695 1855 1774 0 1583 1641 0 0
Q Serve(g_s), s 1.1 10.2 10.3 4.0 4.9 4.9 7.2 0.0 6.3 1.9 0.0 0.0
Cycle Q Clear(g_c), s 1.1 10.2 10.3 4.0 4.9 4.9 7.2 0.0 6.3 1.9 0.0 0.0
Prop In Lane 1.00 0.54 1.00 0.02 1.00 1.00 0.22 0.70
Lane Grp Cap(c), veh/h 480 1927 966 142 2293 1255 497 0 349 109 0 0
V/C Ratio(X) 0.04 0.37 0.37 0.57 0.21 0.21 0.61 0.00 0.37 0.34 0.00 0.00
Avail Cap(c_a), veh/h 480 1927 966 246 2293 1255 1163 0 646 155 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.6 10.6 10.6 39.9 5.5 5.5 36.4 0.0 29.8 40.1 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.5 1.0 3.5 0.2 0.4 1.2 0.0 0.7 1.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 4.8 5.0 2.1 2.3 2.6 3.6 0.0 2.8 0.9 0.0 0.0
LnGrp Delay(d),s/veh 8.7 11.1 11.6 43.4 5.7 5.9 37.6 0.0 30.5 41.9 0.0 0.0
LnGrp LOS A B B D A A D C D
Approach Vol, veh/h 1079 840 432 37
Approach Delay, s/veh 11.2 9.4 35.4 41.9
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 16.1 9.7 54.7 9.5 64.4
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 27.5 10.5 24.5 6.5 39.5
Max Q Clear Time (g_c+I1), s 9.2 6.0 12.3 3.9 6.9
Green Ext Time (p_c), s 1.4 0.1 5.7 0.0 5.6

Intersection Summary
HCM 2010 Ctrl Delay 15.4
HCM 2010 LOS B

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
11: Normandie Ave & 190th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 346 994 167 83 740 197 77 622 86 162 443 328
Future Volume (veh/h) 346 994 167 83 740 197 77 622 86 162 443 328
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 346 994 167 83 740 197 77 622 86 162 443 328
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 401 1558 261 134 819 216 126 1139 157 369 1351 963
Arrive On Green 0.23 0.35 0.35 0.08 0.20 0.20 0.07 0.36 0.36 0.09 0.38 0.38
Sat Flow, veh/h 1774 4388 736 1774 4010 1056 1774 3125 431 1774 3539 1583
Grp Volume(v), veh/h 346 768 393 83 624 313 77 352 356 162 443 328
Grp Sat Flow(s),veh/h/ln 1774 1695 1733 1774 1695 1676 1774 1770 1787 1774 1770 1583
Q Serve(g_s), s 22.5 22.7 22.7 5.4 21.6 21.9 5.1 18.9 19.0 6.5 10.6 12.3
Cycle Q Clear(g_c), s 22.5 22.7 22.7 5.4 21.6 21.9 5.1 18.9 19.0 6.5 10.6 12.3
Prop In Lane 1.00 0.42 1.00 0.63 1.00 0.24 1.00 1.00
Lane Grp Cap(c), veh/h 401 1204 615 134 692 342 126 645 651 369 1351 963
V/C Ratio(X) 0.86 0.64 0.64 0.62 0.90 0.91 0.61 0.55 0.55 0.44 0.33 0.34
Avail Cap(c_a), veh/h 495 1229 628 214 692 342 182 645 651 426 1351 963
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 44.6 32.3 32.3 53.8 46.6 46.7 54.1 30.3 30.3 21.4 26.2 11.6
Incr Delay (d2), s/veh 12.4 1.1 2.1 4.6 15.1 28.0 4.7 3.3 3.3 0.8 0.6 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.4 10.7 11.2 2.8 11.5 12.8 2.6 9.8 10.0 3.2 5.3 5.6
LnGrp Delay(d),s/veh 57.0 33.3 34.4 58.5 61.7 74.7 58.8 33.6 33.6 22.3 26.9 12.6
LnGrp LOS E C C E E E E C C C C B
Approach Vol, veh/h 1507 1020 785 933
Approach Delay, s/veh 39.1 65.4 36.0 21.1
Approach LOS D E D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.1 47.2 12.5 46.1 12.1 49.3 30.6 28.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 12.5 31.5 12.5 41.5 10.3 33.7 31.5 22.5
Max Q Clear Time (g_c+I1), s 8.5 21.0 7.4 24.7 7.1 14.3 24.5 23.9
Green Ext Time (p_c), s 0.1 3.3 0.1 7.4 0.0 4.0 0.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 40.9
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
12: Western Ave & 195th St Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 73 2 26 10 0 19 24 1417 15 33 1317 57
Future Volume (veh/h) 73 2 26 10 0 19 24 1417 15 33 1317 57
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 73 2 26 10 0 19 24 1417 15 33 1317 57
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 59 1 475 60 0 475 62 2955 920 70 2979 928
Arrive On Green 0.30 0.30 0.30 0.30 0.00 0.30 0.07 1.00 1.00 0.08 1.00 1.00
Sat Flow, veh/h 0 3 1583 0 0 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 75 0 26 10 0 19 24 1417 15 33 1317 57
Grp Sat Flow(s),veh/h/ln 3 0 1583 0 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.0 0.0 1.4 0.0 0.0 1.0 1.6 0.0 0.0 2.1 0.0 0.0
Cycle Q Clear(g_c), s 36.0 0.0 1.4 36.0 0.0 1.0 1.6 0.0 0.0 2.1 0.0 0.0
Prop In Lane 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 60 0 475 60 0 475 62 2955 920 70 2979 928
V/C Ratio(X) 1.25 0.00 0.05 0.17 0.00 0.04 0.39 0.48 0.02 0.47 0.44 0.06
Avail Cap(c_a), veh/h 60 0 475 60 0 475 126 2955 920 155 2979 928
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.86 0.86 0.86 0.82 0.82 0.82
Uniform Delay (d), s/veh 59.5 0.0 29.9 60.0 0.0 29.8 54.6 0.0 0.0 54.0 0.0 0.0
Incr Delay (d2), s/veh 197.3 0.0 0.0 1.3 0.0 0.0 3.3 0.5 0.0 3.9 0.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 0.6 0.4 0.0 0.5 0.8 0.1 0.0 1.1 0.1 0.0
LnGrp Delay(d),s/veh 256.8 0.0 29.9 61.3 0.0 29.8 57.9 0.5 0.0 57.9 0.4 0.1
LnGrp LOS F C E C E A A E A A
Approach Vol, veh/h 101 29 1456 1407
Approach Delay, s/veh 198.4 40.7 1.4 1.7
Approach LOS F D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.3 73.2 39.5 6.7 73.8 39.5
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 8.5 62.0 34.0 6.5 64.0 34.0
Max Q Clear Time (g_c+I1), s 4.1 2.0 38.0 3.6 2.0 38.0
Green Ext Time (p_c), s 0.0 16.1 0.0 0.0 14.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 8.6
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
13: Western Ave & Del Amo Blvd Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 316 39 177 12 42 49 128 1102 17 35 1303 395
Future Volume (veh/h) 316 39 177 12 42 49 128 1102 17 35 1303 395
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 344 0 177 12 42 49 128 1102 17 35 1303 395
Adj No. of Lanes 2 0 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 543 0 242 14 49 58 243 2438 1091 335 2669 807
Arrive On Green 0.15 0.00 0.15 0.07 0.07 0.07 0.69 0.69 0.69 0.92 0.92 0.92
Sat Flow, veh/h 3548 0 1583 199 697 813 288 3539 1583 501 3875 1172
Grp Volume(v), veh/h 344 0 177 103 0 0 128 1102 17 35 1140 558
Grp Sat Flow(s),veh/h/ln 1774 0 1583 1709 0 0 288 1770 1583 501 1695 1656
Q Serve(g_s), s 10.9 0.0 12.8 7.1 0.0 0.0 34.8 16.9 0.4 2.5 6.1 6.2
Cycle Q Clear(g_c), s 10.9 0.0 12.8 7.1 0.0 0.0 41.0 16.9 0.4 19.4 6.1 6.2
Prop In Lane 1.00 1.00 0.12 0.48 1.00 1.00 1.00 0.71
Lane Grp Cap(c), veh/h 543 0 242 121 0 0 243 2438 1091 335 2335 1141
V/C Ratio(X) 0.63 0.00 0.73 0.85 0.00 0.00 0.53 0.45 0.02 0.10 0.49 0.49
Avail Cap(c_a), veh/h 872 0 389 121 0 0 243 2438 1091 335 2335 1141
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 47.7 0.0 48.5 55.1 0.0 0.0 14.2 8.4 5.9 4.9 1.8 1.8
Incr Delay (d2), s/veh 1.2 0.0 4.2 40.5 0.0 0.0 7.9 0.6 0.0 0.6 0.7 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 0.0 5.9 4.7 0.0 0.0 3.3 8.3 0.2 0.4 2.8 3.0
LnGrp Delay(d),s/veh 48.9 0.0 52.7 95.6 0.0 0.0 22.1 9.0 5.9 5.5 2.5 3.3
LnGrp LOS D D F C A A A A A
Approach Vol, veh/h 521 103 1247 1733
Approach Delay, s/veh 50.2 95.6 10.3 2.8
Approach LOS D F B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 86.2 21.8 86.2 12.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 69.5 27.5 69.5 6.5
Max Q Clear Time (g_c+I1), s 43.0 14.8 21.4 9.1
Green Ext Time (p_c), s 13.2 1.6 20.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 14.9
HCM 2010 LOS B

Notes
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HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
1: Western Ave & 182nd St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 147 991 92 106 733 67 144 1212 280 59 1023 152
Future Volume (veh/h) 147 991 92 106 733 67 144 1212 280 59 1023 152
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 147 991 92 106 733 67 144 1212 280 59 1023 152
Adj No. of Lanes 1 2 0 1 2 1 1 2 1 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 1292 120 148 1396 625 240 1868 836 179 1868 836
Arrive On Green 0.39 0.39 0.39 0.39 0.39 0.39 0.53 0.53 0.53 0.53 0.53 0.53
Sat Flow, veh/h 677 3275 304 519 3539 1583 475 3539 1583 351 3539 1583
Grp Volume(v), veh/h 147 535 548 106 733 67 144 1212 280 59 1023 152
Grp Sat Flow(s),veh/h/ln 677 1770 1809 519 1770 1583 475 1770 1583 351 1770 1583
Q Serve(g_s), s 19.1 23.6 23.7 11.8 14.2 2.4 26.0 22.1 9.1 13.1 17.3 4.5
Cycle Q Clear(g_c), s 33.3 23.6 23.7 35.5 14.2 2.4 43.3 22.1 9.1 35.2 17.3 4.5
Prop In Lane 1.00 0.17 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 240 698 714 148 1396 625 240 1868 836 179 1868 836
V/C Ratio(X) 0.61 0.77 0.77 0.71 0.53 0.11 0.60 0.65 0.34 0.33 0.55 0.18
Avail Cap(c_a), veh/h 240 698 714 148 1396 625 240 1868 836 179 1868 836
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.5 23.7 23.7 41.2 20.8 17.2 28.5 15.3 12.2 27.9 14.1 11.1
Incr Delay (d2), s/veh 4.5 5.1 5.0 15.1 0.4 0.1 10.7 1.8 1.1 4.9 1.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.9 12.4 12.7 3.2 7.0 1.1 4.1 11.2 4.2 1.5 8.7 2.1
LnGrp Delay(d),s/veh 38.1 28.8 28.7 56.3 21.2 17.3 39.2 17.0 13.3 32.8 15.3 11.6
LnGrp LOS D C C E C B D B B C B B
Approach Vol, veh/h 1230 906 1636 1234
Approach Delay, s/veh 29.9 25.0 18.3 15.7
Approach LOS C C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 51.0 39.0 51.0 39.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 45.5 33.5 45.5 33.5
Max Q Clear Time (g_c+I1), s 45.3 35.3 37.2 37.5
Green Ext Time (p_c), s 0.2 0.0 5.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.7
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
2: Western Ave & I-405 NB Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 711 223 1619 676 54 1172
Future Volume (veh/h) 711 223 1619 676 54 1172
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1863 1863 1863 1863
Adj Flow Rate, veh/h 467 484 1619 676 54 1172
Adj No. of Lanes 1 1 2 1 1 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 582 530 1971 1401 180 3164
Arrive On Green 0.33 0.33 0.74 0.74 0.04 0.62
Sat Flow, veh/h 1774 1615 3632 1583 1774 5253
Grp Volume(v), veh/h 467 484 1619 676 54 1172
Grp Sat Flow(s),veh/h/ln 1774 1615 1770 1583 1774 1695
Q Serve(g_s), s 28.8 34.5 36.4 8.0 1.4 13.6
Cycle Q Clear(g_c), s 28.8 34.5 36.4 8.0 1.4 13.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 582 530 1971 1401 180 3164
V/C Ratio(X) 0.80 0.91 0.82 0.48 0.30 0.37
Avail Cap(c_a), veh/h 599 545 1971 1401 285 3164
HCM Platoon Ratio 1.00 1.00 1.33 1.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.8 38.7 11.6 0.7 18.3 11.1
Incr Delay (d2), s/veh 7.6 19.7 4.0 1.2 0.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.4 18.3 18.5 13.5 0.9 6.4
LnGrp Delay(d),s/veh 44.4 58.4 15.6 1.9 19.2 11.5
LnGrp LOS D E B A B B
Approach Vol, veh/h 951 2295 1226
Approach Delay, s/veh 51.5 11.6 11.8
Approach LOS D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 7.8 70.3 78.2 41.8
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5
Max Green Setting (Gmax), s 10.5 56.5 71.5 38.5
Max Q Clear Time (g_c+I1), s 3.4 38.4 15.6 36.5
Green Ext Time (p_c), s 0.0 13.9 11.7 0.8

Intersection Summary
HCM 2010 Ctrl Delay 20.1
HCM 2010 LOS C

Notes



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
3: Western Ave & project dwy Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 155 0 2141 1722 87
Future Volume (Veh/h) 0 155 0 2141 1722 87
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 155 0 2141 1722 87
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 377 587
pX, platoon unblocked 0.82 0.90 0.90
vC, conflicting volume 2479 618 1809
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1187 176 1503
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 79 100
cM capacity (veh/h) 148 751 397

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 155 714 714 714 689 689 431
Volume Left 0 0 0 0 0 0 0
Volume Right 155 0 0 0 0 0 87
cSH 751 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.21 0.42 0.42 0.42 0.41 0.41 0.25
Queue Length 95th (ft) 19 0 0 0 0 0 0
Control Delay (s) 11.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Van Ness Ave
Scenario: 2023 With Project Peak Hr: PM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 178 # 2 2880 178/2,880= 0.06   
NB Thru 896 # 2 3200 896/3,200= 0.28 < ==
NB Right 237 # 1 1600 237/1,600= 0.15   #

SB Left 101 # 1 1600 101/1,600= 0.06 < ==
SB Thru 515 # 2 3200 515/3,200= 0.16   
SB Right** 190 # 1 1840 190/1,840= 0.10   0.343

EB Left 255 # 1 1600 255/1,600= 0.16 < ==
EB Thru 1615 # 3 4800 1,615/4,800= 0.34   #
EB Right 145 # 1 1600 145/1,600= 0.09   0

WB Left 86 # 1 1600 86/1,600= 0.05   
WB Thru 1114 # 2 3200 1,114/3,200= 0.35 < ==
WB Right 117 # 1 1600 117/1,600= 0.07   0.507

Sum of Critical V/C Ratios 0.850
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.950

Level of Service (LOS) - Refer to table below E

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
**Right Turn Overlap, Increased right turn capacity by 15% C 0.80
Existing volumes have the PHF factored in. D 0.90

E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 4. ICU 190th at Van Ness AM-PM



INTERSECTION  CAPACITY  UTILIZATION

Intersection: 190th St at Gramercy Pl
Scenario: 2023 With Project Peak Hr: PM

Analyst: AGA Agency: City of Torrance

No. of    Critical
Movement   Volume Lanes   Capacity*       V/C Ratio       V/C Total
NB Left 29 # 1 1600 29/1,600= 0.02   #
NB Thru 4 4 1 1600 4/1,600= ----   
NB Right 139 # 1 1600 139/1,600= 0.09 < ==

SB Left 10 # 1 1600 10/1,600= 0.01   
SB Thru 5 8 1 1600 8/1,600= 0.01   
SB Right 3  ----   0.093

EB Left 2 2 1 1600 2/1,600= 0.00   
EB Thru 1986 # 3 4800 2,005/4,800= 0.42 < ==
EB Right 19  ----   0 1

WB Left 35 # 1 1600 35/1,600= 0.02 < ==
WB Thru 1239 # 2 3200 1,239/3,200= 0.39   
WB Right 3 3 1 1600 3/1,600= 0.00   0.440

Sum of Critical V/C Ratios 0.533
Adjustment for Lost Time 0.100
Intersection Capacity Utilization (ICU) 0.633

Level of Service (LOS) - Refer to table below B

Maximum
*  NOTES LOS V/C

 Per-lane Capacity = 1,600 vehicles/hour A 0.60
 dual left turn lane capacity = 2,880 vph B 0.70
Existing volumes have the PHF factored in. C 0.80

D 0.90
E 1.00
F n/a

12/6/2021 Albert Grover & Associates File: 5. ICU 190th at Gramercy AM-PM



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
6: 190th St & I-405 SB Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 635 1630 1214 124 625 30
Future Volume (veh/h) 635 1630 1214 124 625 30
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 635 1630 1214 124 653 0
Adj No. of Lanes 2 3 3 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 758 3693 2467 768 794 361
Arrive On Green 0.22 0.73 0.16 0.16 0.22 0.00
Sat Flow, veh/h 3442 5253 5253 1583 3548 1615
Grp Volume(v), veh/h 635 1630 1214 124 653 0
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1583 1774 1615
Q Serve(g_s), s 21.2 15.5 26.1 8.1 21.0 0.0
Cycle Q Clear(g_c), s 21.2 15.5 26.1 8.1 21.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 758 3693 2467 768 794 361
V/C Ratio(X) 0.84 0.44 0.49 0.16 0.82 0.00
Avail Cap(c_a), veh/h 875 3693 2467 768 1020 464
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 44.7 6.6 36.9 29.3 44.3 0.0
Incr Delay (d2), s/veh 6.4 0.4 0.7 0.5 4.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.7 7.2 12.4 3.7 10.7 0.0
LnGrp Delay(d),s/veh 51.2 7.0 37.6 29.8 48.6 0.0
LnGrp LOS D A D C D
Approach Vol, veh/h 2265 1338 653
Approach Delay, s/veh 19.4 36.9 48.6
Approach LOS B D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 90.6 29.4 28.9 61.7
Change Period (Y+Rc), s 5.5 4.5 4.5 5.5
Max Green Setting (Gmax), s 77.5 32.5 28.5 43.5
Max Q Clear Time (g_c+I1), s 17.5 23.0 23.2 28.1
Green Ext Time (p_c), s 20.4 1.8 1.3 8.1

Intersection Summary
HCM 2010 Ctrl Delay 29.4
HCM 2010 LOS C

Notes



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
7: 190th St & W project dwy Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 86 2169 1306 33 77 46
Future Volume (Veh/h) 86 2169 1306 33 77 46
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 86 2169 1306 33 77 46
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft) 262 415
pX, platoon unblocked 0.86
vC, conflicting volume 1339 2218 343
vC1, stage 1 conf vol 1322
vC2, stage 2 conf vol 895
vCu, unblocked vol 1339 1849 343
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 83 60 93
cM capacity (veh/h) 511 194 653

Direction, Lane # EB 1 EB 2 EB 3 EB 4 WB 1 WB 2 WB 3 WB 4 SB 1 SB 2
Volume Total 86 723 723 723 373 373 373 220 77 46
Volume Left 86 0 0 0 0 0 0 0 77 0
Volume Right 0 0 0 0 0 0 0 33 0 46
cSH 511 1700 1700 1700 1700 1700 1700 1700 194 653
Volume to Capacity 0.17 0.43 0.43 0.43 0.22 0.22 0.22 0.13 0.40 0.07
Queue Length 95th (ft) 15 0 0 0 0 0 0 0 44 6
Control Delay (s) 13.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.2 10.9
Lane LOS B E B
Approach Delay (s) 0.5 0.0 26.1
Approach LOS D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Opening Year 2023 with Project
8: 190th St & E project dwy Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 2272 1299 138 0 31
Future Volume (Veh/h) 0 2272 1299 138 0 31
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 2272 1299 138 0 31
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 463 214
pX, platoon unblocked 0.86
vC, conflicting volume 1437 2125 394
vC1, stage 1 conf vol 1368
vC2, stage 2 conf vol 757
vCu, unblocked vol 1437 1746 394
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 95
cM capacity (veh/h) 468 192 605

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 SB 1
Volume Total 757 757 757 371 371 371 324 31
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 138 31
cSH 1700 1700 1700 1700 1700 1700 1700 605
Volume to Capacity 0.45 0.45 0.45 0.22 0.22 0.22 0.19 0.05
Queue Length 95th (ft) 0 0 0 0 0 0 0 4
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3
Lane LOS B
Approach Delay (s) 0.0 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min) 15



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
9: Western Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT
Lane Configurations
Traffic Volume (veh/h) 458 1241 499 226 774 312 233 1322 199 49 186 1280
Future Volume (veh/h) 458 1241 499 226 774 312 233 1322 199 49 186 1280
Number 7 4 14 3 8 18 5 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 458 1241 499 226 774 312 233 1322 199 186 1280
Adj No. of Lanes 2 3 1 2 3 0 2 3 1 2 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 502 1744 668 339 1056 422 272 1897 746 295 1930
Arrive On Green 0.05 0.11 0.11 0.10 0.30 0.30 0.16 0.75 0.75 0.17 0.76
Sat Flow, veh/h 3442 5085 1583 3442 3573 1428 3442 5085 1583 3442 5085
Grp Volume(v), veh/h 458 1241 499 226 734 352 233 1322 199 186 1280
Grp Sat Flow(s),veh/h/ln 1721 1695 1583 1721 1695 1611 1721 1695 1583 1721 1695
Q Serve(g_s), s 15.9 28.2 32.9 7.6 23.4 23.6 7.9 16.5 4.3 6.0 14.7
Cycle Q Clear(g_c), s 15.9 28.2 32.9 7.6 23.4 23.6 7.9 16.5 4.3 6.0 14.7
Prop In Lane 1.00 1.00 1.00 0.89 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 502 1744 668 339 1002 476 272 1897 746 295 1930
V/C Ratio(X) 0.91 0.71 0.75 0.67 0.73 0.74 0.86 0.70 0.27 0.63 0.66
Avail Cap(c_a), veh/h 502 1801 686 416 1116 530 272 1897 746 445 1930
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.95 0.95 0.95 0.91 0.91 0.91 1.00 1.00
Uniform Delay (d), s/veh 56.4 47.5 39.9 52.2 38.0 38.1 49.8 11.6 7.3 48.0 10.7
Incr Delay (d2), s/veh 21.0 1.3 4.4 2.8 2.1 4.6 20.8 2.0 0.8 2.2 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.1 13.5 15.2 3.7 11.2 11.1 4.5 7.7 1.9 2.9 7.0
LnGrp Delay(d),s/veh 77.4 48.8 44.3 55.0 40.1 42.7 70.6 13.6 8.0 50.2 12.6
LnGrp LOS E D D E D D E B A D B
Approach Vol, veh/h 2198 1312 1754 1837
Approach Delay, s/veh 53.7 43.4 20.5 15.4
Approach LOS D D C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.8 48.3 14.3 44.7 12.0 49.0 20.0 39.0
Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Max Green Setting (Gmax), s 13.5 33.5 12.5 40.5 7.5 39.5 15.5 37.5
Max Q Clear Time (g_c+I1), s 8.0 18.5 9.6 34.9 9.9 16.7 17.9 25.6
Green Ext Time (p_c), s 0.3 8.8 0.2 4.2 0.0 11.8 0.0 5.7

Intersection Summary
HCM 2010 Ctrl Delay 33.7
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
9: Western Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 371
Future Volume (veh/h) 371
Number 16
Initial Q (Qb), veh 0
Ped-Bike Adj(A_pbT) 1.00
Parking Bus, Adj 1.00
Adj Sat Flow, veh/h/ln 1863
Adj Flow Rate, veh/h 371
Adj No. of Lanes 1
Peak Hour Factor 1.00
Percent Heavy Veh, % 2
Cap, veh/h 832
Arrive On Green 0.76
Sat Flow, veh/h 1583
Grp Volume(v), veh/h 371
Grp Sat Flow(s),veh/h/ln 1583
Q Serve(g_s), s 9.8
Cycle Q Clear(g_c), s 9.8
Prop In Lane 1.00
Lane Grp Cap(c), veh/h 832
V/C Ratio(X) 0.45
Avail Cap(c_a), veh/h 832
HCM Platoon Ratio 2.00
Upstream Filter(I) 1.00
Uniform Delay (d), s/veh 6.2
Incr Delay (d2), s/veh 1.7
Initial Q Delay(d3),s/veh 0.0
%ile BackOfQ(50%),veh/ln 4.3
LnGrp Delay(d),s/veh 7.9
LnGrp LOS A
Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
10: Harborgate Wy & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 1483 215 50 1095 3 224 2 106 24 10 34
Future Volume (veh/h) 3 1483 215 50 1095 3 224 2 106 24 10 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 3 1483 215 50 1095 3 225 0 106 24 10 34
Adj No. of Lanes 1 3 0 1 3 0 2 0 1 0 1 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 392 2735 396 102 3639 10 411 0 275 43 18 61
Arrive On Green 0.61 0.61 0.61 0.06 0.69 0.69 0.12 0.00 0.12 0.07 0.07 0.07
Sat Flow, veh/h 511 4488 650 1774 5236 14 3548 0 1583 594 248 842
Grp Volume(v), veh/h 3 1120 578 50 709 389 225 0 106 68 0 0
Grp Sat Flow(s),veh/h/ln 511 1695 1748 1774 1695 1860 1774 0 1583 1684 0 0
Q Serve(g_s), s 0.2 17.3 17.4 2.5 7.3 7.3 5.4 0.0 5.3 3.5 0.0 0.0
Cycle Q Clear(g_c), s 0.2 17.3 17.4 2.5 7.3 7.3 5.4 0.0 5.3 3.5 0.0 0.0
Prop In Lane 1.00 0.37 1.00 0.01 1.00 1.00 0.35 0.50
Lane Grp Cap(c), veh/h 392 2066 1065 102 2356 1293 411 0 275 122 0 0
V/C Ratio(X) 0.01 0.54 0.54 0.49 0.30 0.30 0.55 0.00 0.39 0.56 0.00 0.00
Avail Cap(c_a), veh/h 392 2066 1065 207 2356 1293 1084 0 575 159 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.71 0.71 0.71 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.9 10.2 10.3 41.1 5.3 5.3 37.6 0.0 32.9 40.3 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 1.4 3.6 0.3 0.6 1.1 0.0 0.9 3.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 8.3 8.8 1.3 3.5 3.9 2.7 0.0 2.4 1.8 0.0 0.0
LnGrp Delay(d),s/veh 6.9 11.0 11.7 44.7 5.6 5.9 38.7 0.0 33.8 44.3 0.0 0.0
LnGrp LOS A B B D A A D C D
Approach Vol, veh/h 1701 1148 331 68
Approach Delay, s/veh 11.2 7.4 37.1 44.3
Approach LOS B A D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 13.9 7.7 58.4 10.0 66.0
Change Period (Y+Rc), s 5.5 4.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 25.5 8.5 28.5 6.5 41.5
Max Q Clear Time (g_c+I1), s 7.4 4.5 19.4 5.5 9.3
Green Ext Time (p_c), s 1.0 0.0 6.8 0.0 8.9

Intersection Summary
HCM 2010 Ctrl Delay 13.2
HCM 2010 LOS B

Notes



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
11: Normandie Ave & 190th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 359 1463 180 131 943 354 107 879 101 95 661 324
Future Volume (veh/h) 359 1463 180 131 943 354 107 879 101 95 661 324
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 359 1463 180 131 943 354 107 879 101 95 661 324
Adj No. of Lanes 1 3 0 1 3 0 1 2 0 1 2 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 447 1921 236 170 957 359 126 966 111 200 1055 871
Arrive On Green 0.25 0.42 0.42 0.10 0.26 0.26 0.07 0.30 0.30 0.07 0.30 0.30
Sat Flow, veh/h 1774 4589 564 1774 3645 1366 1774 3200 368 1774 3539 1583
Grp Volume(v), veh/h 359 1081 562 131 877 420 107 486 494 95 661 324
Grp Sat Flow(s),veh/h/ln 1774 1695 1763 1774 1695 1622 1774 1770 1798 1774 1770 1583
Q Serve(g_s), s 22.8 32.6 32.7 8.7 30.9 30.9 7.2 31.7 31.7 4.3 19.3 2.6
Cycle Q Clear(g_c), s 22.8 32.6 32.7 8.7 30.9 30.9 7.2 31.7 31.7 4.3 19.3 2.6
Prop In Lane 1.00 0.32 1.00 0.84 1.00 0.20 1.00 1.00
Lane Grp Cap(c), veh/h 447 1419 738 170 890 426 126 534 543 200 1055 871
V/C Ratio(X) 0.80 0.76 0.76 0.77 0.99 0.99 0.85 0.91 0.91 0.47 0.63 0.37
Avail Cap(c_a), veh/h 447 1419 738 170 890 426 126 538 547 207 1077 881
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.1 29.8 29.8 53.0 44.0 44.0 55.1 40.3 40.3 30.4 36.4 6.2
Incr Delay (d2), s/veh 10.2 3.9 7.3 19.2 26.8 40.5 39.6 19.5 19.3 1.7 1.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.4 15.9 17.4 5.2 17.8 18.7 4.9 18.4 18.7 2.2 9.6 3.8
LnGrp Delay(d),s/veh 52.3 33.7 37.1 72.2 70.9 84.5 94.7 59.9 59.6 32.1 37.5 6.5
LnGrp LOS D C D E E F F E E C D A
Approach Vol, veh/h 2002 1428 1087 1080
Approach Delay, s/veh 38.0 75.0 63.2 27.7
Approach LOS D E E C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 39.7 15.0 53.7 12.0 39.3 33.7 35.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 6.5 34.5 9.5 47.5 6.5 34.5 27.5 29.5
Max Q Clear Time (g_c+I1), s 6.3 33.7 10.7 34.7 9.2 21.3 24.8 32.9
Green Ext Time (p_c), s 0.0 0.5 0.0 8.7 0.0 4.8 0.3 0.0

Intersection Summary
HCM 2010 Ctrl Delay 50.3
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
12: Western Ave & 195th St Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 2 31 27 2 41 13 1720 7 28 1973 31
Future Volume (veh/h) 77 2 31 27 2 41 13 1720 7 28 1973 31
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 77 2 31 27 2 41 13 1720 7 28 1973 31
Adj No. of Lanes 0 1 1 0 1 1 1 3 1 1 3 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 59 1 482 58 2 482 50 2948 918 65 2992 931
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.06 1.00 1.00 0.07 1.00 1.00
Sat Flow, veh/h 0 3 1583 0 8 1583 1774 5085 1583 1774 5085 1583
Grp Volume(v), veh/h 79 0 31 29 0 41 13 1720 7 28 1973 31
Grp Sat Flow(s),veh/h/ln 3 0 1583 8 0 1583 1774 1695 1583 1774 1695 1583
Q Serve(g_s), s 0.0 0.0 1.7 0.0 0.0 2.2 0.8 0.0 0.0 1.8 0.0 0.0
Cycle Q Clear(g_c), s 36.5 0.0 1.7 36.5 0.0 2.2 0.8 0.0 0.0 1.8 0.0 0.0
Prop In Lane 0.97 1.00 0.93 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 60 0 482 60 0 482 50 2948 918 65 2992 931
V/C Ratio(X) 1.32 0.00 0.06 0.48 0.00 0.09 0.26 0.58 0.01 0.43 0.66 0.03
Avail Cap(c_a), veh/h 60 0 482 60 0 482 140 2948 918 140 2992 931
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.67 0.67 0.67 0.68 0.68 0.68
Uniform Delay (d), s/veh 59.5 0.0 29.6 57.1 0.0 29.8 55.4 0.0 0.0 54.4 0.0 0.0
Incr Delay (d2), s/veh 222.0 0.0 0.1 5.8 0.0 0.1 1.8 0.6 0.0 3.0 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 0.7 1.1 0.0 1.0 0.4 0.2 0.0 0.9 0.2 0.0
LnGrp Delay(d),s/veh 281.5 0.0 29.7 63.0 0.0 29.9 57.2 0.6 0.0 57.4 0.8 0.0
LnGrp LOS F C E C E A A E A A
Approach Vol, veh/h 110 70 1740 2032
Approach Delay, s/veh 210.5 43.6 1.0 1.6
Approach LOS F D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.9 73.1 40.0 5.9 74.1 40.0
Change Period (Y+Rc), s 4.5 5.5 5.5 4.5 5.5 5.5
Max Green Setting (Gmax), s 7.5 62.5 34.5 7.5 62.5 34.5
Max Q Clear Time (g_c+I1), s 3.8 2.0 38.5 2.8 2.0 38.5
Green Ext Time (p_c), s 0.0 22.6 0.0 0.0 29.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 7.9
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
13: Western Ave & Del Amo Blvd Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 663 155 304 14 46 40 102 1226 17 46 1735 541
Future Volume (veh/h) 663 155 304 14 46 40 102 1226 17 46 1735 541
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1900 1863 1863 1863 1863 1863 1900
Adj Flow Rate, veh/h 409 511 304 14 46 40 102 1226 17 46 1735 541
Adj No. of Lanes 1 1 1 0 1 0 1 2 1 1 3 0
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 451 473 402 19 63 55 88 2050 917 219 2244 678
Arrive On Green 0.25 0.25 0.25 0.08 0.08 0.08 0.58 0.58 0.58 0.39 0.39 0.39
Sat Flow, veh/h 1774 1863 1583 242 795 691 163 3539 1583 446 3875 1171
Grp Volume(v), veh/h 409 511 304 100 0 0 102 1226 17 46 1511 765
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1729 0 0 163 1770 1583 446 1695 1656
Q Serve(g_s), s 26.8 30.5 21.3 6.8 0.0 0.0 20.4 26.8 0.5 10.1 46.7 49.1
Cycle Q Clear(g_c), s 26.8 30.5 21.3 6.8 0.0 0.0 69.5 26.8 0.5 36.9 46.7 49.1
Prop In Lane 1.00 1.00 0.14 0.40 1.00 1.00 1.00 0.71
Lane Grp Cap(c), veh/h 451 473 402 137 0 0 88 2050 917 219 1963 959
V/C Ratio(X) 0.91 1.08 0.76 0.73 0.00 0.00 1.16 0.60 0.02 0.21 0.77 0.80
Avail Cap(c_a), veh/h 451 473 402 137 0 0 88 2050 917 219 1963 959
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.88 0.88 0.88
Uniform Delay (d), s/veh 43.4 44.8 41.3 54.0 0.0 0.0 56.8 16.3 10.7 37.7 29.7 30.5
Incr Delay (d2), s/veh 21.9 64.4 7.9 18.0 0.0 0.0 146.3 1.3 0.0 1.9 2.6 6.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.9 24.1 10.2 3.9 0.0 0.0 6.5 13.3 0.3 1.4 22.5 24.1
LnGrp Delay(d),s/veh 65.2 109.1 49.3 72.0 0.0 0.0 203.1 17.6 10.8 39.6 32.4 36.6
LnGrp LOS E F D E F B B D C D
Approach Vol, veh/h 1224 100 1345 2322
Approach Delay, s/veh 79.6 72.0 31.5 33.9
Approach LOS E E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 73.0 34.0 73.0 13.0
Change Period (Y+Rc), s 5.5 5.5 5.5 5.5
Max Green Setting (Gmax), s 67.5 28.5 67.5 7.5
Max Q Clear Time (g_c+I1), s 71.5 32.5 51.1 8.8
Green Ext Time (p_c), s 0.0 0.0 13.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 45.2
HCM 2010 LOS D

Notes
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CHAPTER 4C. TRAFFIC CONTROL SIGNAL NEEDS STUDIES 

 

Section 4C.01 Studies and Factors for Justifying Traffic Control Signals 
Standard: 

01 An engineering study of traffic conditions, pedestrian characteristics, and physical characteristics of 

the location shall be performed to determine whether installation of a traffic control signal is justified at a 

particular location. 

01a On State highways, the engineering study shall include consideration of a roundabout (yield control). If a 
roundabout is determined to provide a viable and practical solution, it shall be studied in lieu of, or in addition to a 
traffic control signal. 
Guidance: 
01b On local streets and highways, the engineering study should include consideration of a roundabout (yield control). If a 

roundabout is determined to provide a viable and practical solution, it should be studied in lieu of, or in addition to a traffic 
control signal. 
Support: 
01c Refer to Caltrans’ website (http://www.dot.ca.gov/hq/traffops/liaisons/ice.html) for more information on the Traffic 

Operations Policy Directive 13-02, Intersection Control Evaluation (ICE), and other resources for the evaluation of intersection 
traffic control strategies. 

02 The investigation of the need for a traffic control signal shall include an analysis of factors related to 

the existing operation and safety at the study location and the potential to improve these conditions, and 

the applicable factors contained in the following traffic signal warrants: 

Warrant 1, Eight-Hour Vehicular Volume 

Warrant 2, Four-Hour Vehicular Volume 

Warrant 3, Peak Hour 

Warrant 4, Pedestrian Volume 

Warrant 5, School Crossing 

Warrant 6, Coordinated Signal System 

Warrant 7, Crash Experience 

Warrant 8, Roadway Network 

Warrant 9, Intersection Near a Grade Crossing 

03 The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a 

traffic control signal. 

Support: 

04 Sections 8C.09 and 8C.10 contain information regarding the use of traffic control signals instead of gates 

and/ or flashing-light signals at highway-rail grade crossings and highway-light rail transit grade crossings, 

respectively. 

Guidance: 

05 A traffic control signal should not be installed unless one or more of the factors described in this Chapter are 

met. 

06 A traffic control signal should not be installed unless an engineering study indicates that installing a traffic 

control signal will improve the overall safety and/or operation of the intersection. 

07 A traffic control signal should not be installed if it will seriously disrupt progressive traffic flow. 

08 The study should consider the effects of the right-turn vehicles from the minor-street approaches. 

Engineering judgment should be used to determine what, if any, portion of the right-turn traffic is subtracted 

from the minor-street traffic count when evaluating the count against the signal warrants listed in Paragraph 2. 

09 Engineering judgment should also be used in applying various traffic signal warrants to cases where 

approaches consist of one lane plus one left-turn or right-turn lane. The site-specific traffic characteristics 

should dictate whether an approach is considered as one lane or two lanes. For example, for an approach with 

one lane for through and right-turning traffic plus a left-turn lane, if engineering judgment indicates that it 

should be considered a one-lane approach because the traffic using the left-turn lane is minor, the total traffic 

volume approaching the intersection should be applied against the signal warrants as a one-lane approach. The 
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approach should be considered two lanes if approximately half of the traffic on the approach turns left and the 

left-turn lane is of sufficient length to accommodate all left-turn vehicles. 

10 Similar engineering judgment and rationale should be applied to a street approach with one through/left-turn 

lane plus a right-turn lane. In this case, the degree of conflict of minor-street right-turn traffic with traffic on the 

major street should be considered. Thus, right-turn traffic should not be included in the minor-street volume if the 

movement enters the major street with minimal conflict. The approach should be evaluated as a one-lane 

approach with only the traffic volume in the through/left-turn lane considered. 

11 At a location that is under development or construction and where it is not possible to obtain a traffic count 

that would represent future traffic conditions, hourly volumes should be estimated as part of an engineering study 

for comparison with traffic signal warrants. Except for locations where the engineering study uses the 

satisfaction of Warrant 8 to justify a signal, a traffic control signal installed under projected conditions should 

have an engineering study done within 1 year of putting the signal into stop-and-go operation to determine if the 

signal is justified. If not justified, the signal should be taken out of stop-and-go operation or removed. 

12 For signal warrant analysis, a location with a wide median, even if the median width is greater than 30 feet, 

should be considered as one intersection. 

Option: 

13 At an intersection with a high volume of left-turn traffic from the major street, the signal warrant analysis 

may be performed in a manner that considers the higher of the major-street left-turn volumes as the “minor-

street” volume and the corresponding single direction of opposing traffic on the major street as the “major-street” 

volume volume of the major-street left-turn volumes plus the higher volume minor-street approach as the “minor street” 
volume and both approaches of the major street minus the higher of the major-street left-turn volume as “major street” 
volume. 

14 For signal warrants requiring conditions to be present for a certain number of hours in order to be satisfied, 

any four sequential 15-minute periods may be considered as 1 hour if the separate 1-hour periods used in the 

warrant analysis do not overlap each other and both the major-street volume and the minor-street volume are for 

the same specific one-hour periods. 

15 For signal warrant analysis, bicyclists may be counted as either vehicles or pedestrians. 

Support: 

16 When performing a signal warrant analysis, bicyclists riding in the street with other vehicular traffic are 

usually counted as vehicles and bicyclists who are clearly using pedestrian facilities are usually counted as 

pedestrians. 

Option: 

17 Engineering study data may include the following: 

A. The number of vehicles entering the intersection in each hour from each approach during 12 hours of an 

average day. It is desirable that the hours selected contain the greatest percentage of the 24-hour traffic 

volume. 

B. Vehicular volumes for each traffic movement from each approach, classified by vehicle type (heavy trucks, 

passenger cars and light trucks, public-transit vehicles, and, in some locations, bicycles), during each 15-

minute period of the 2 hours in the morning and 2 hours in the afternoon during which total traffic entering 

the intersection is greatest. 

C. Pedestrian volume counts on each crosswalk during the same periods as the vehicular counts in Item B and 

during hours of highest pedestrian volume. Where young, elderly, and/or persons with physical or visual 

disabilities need special consideration, the pedestrians and their crossing times may be classified by general 

observation. 

D. Information about nearby facilities and activity centers that serve the young, elderly, and/or persons with 

disabilities, including requests from persons with disabilities for accessible crossing improvements at the 

location under study. These persons might not be adequately reflected in the pedestrian volume count if the 

absence of a signal restrains their mobility. 

E. The posted or statutory speed limit or the 85th-percentile speed on the uncontrolled approaches to the 

location. 

F. A condition diagram showing details of the physical layout, including such features as intersection 

geometrics, channelization, grades, sight-distance restrictions, transit stops and routes, parking conditions, 
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pavement markings, roadway lighting, driveways, nearby railroad crossings, distance to nearest traffic 

control signals, utility poles and fixtures, and adjacent land use. 

G. A collision diagram showing crash experience by type, location, direction of movement, severity, weather, 

time of day, date, and day of week for at least 1 year. 

18 The following data, which are desirable for a more precise understanding of the operation of the intersection, 

may be obtained during the periods described in Item B of Paragraph 17: 

A. Vehicle-hours of stopped time delay determined separately for each approach. 

B. The number and distribution of acceptable gaps in vehicular traffic on the major street for entrance from the 

minor street. 

C. The posted or statutory speed limit or the 85th-percentile speed on controlled approaches at a point near to 

the intersection but unaffected by the control. 

D. Pedestrian delay time for at least two 30-minute peak pedestrian delay periods of an average weekday or like 

periods of a Saturday or Sunday. 

E. Queue length on stop-controlled approaches. 

Standard: 

19 Delay, congestion, approach conditions, driver confusion, future land use or other evidence of the need for right 

of way assignment beyond that which could be provided by stop sign shall be demonstrated. 

Support: 

20 Figure 4C–101(CA) and 4C-103(CA) are examples of warrant sheets.  

Guidance: 

21 Figure 4C-103(CA) should be used only for new intersections or other locations where it is not reasonable to count actual 

traffic volumes. 

 

Section 4C.02 Warrant 1, Eight-Hour Vehicular Volume 
Support: 

01 The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume 

of intersecting traffic is the principal reason to consider installing a traffic control signal. 

02 The Interruption of Continuous Traffic, Condition B, is intended for application at locations where Condition 

A is not satisfied and where the traffic volume on a major street is so heavy that traffic on a minor intersecting 

street suffers excessive delay or conflict in entering or crossing the major street. 

03 It is intended that Warrant 1 be treated as a single warrant. If Condition A is satisfied, then Warrant 1 is 

satisfied and analyses of Condition B and the combination of Conditions A and B are not needed. Similarly, if 

Condition B is satisfied, then Warrant 1 is satisfied and an analysis of the combination of Conditions A and B is 

not needed. 

Standard: 

04 The need for a traffic control signal shall be considered if an engineering study finds that one of the 

following conditions exist for each of any 8 hours of an average day: 

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection; or 

B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection.  

In applying each condition the major-street and minor-street volumes shall be for the same 8 hours. On the 

minor street, the higher volume shall not be required to be on the same approach during each of these 8 

hours. 

Option: 

05 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the 

intersection lies within the built-up area of an isolated community having a population of less than 10,000, the 

traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the 100 percent columns. 

Guidance: 

06 The combination of Conditions A and B is intended for application at locations where Condition A is not 

satisfied and Condition B is not satisfied and should be applied only after an adequate trial of other alternatives 

that could cause less delay and inconvenience to traffic has failed to solve the traffic problems. 
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Standard: 

07 The need for a traffic control signal shall be considered if an engineering study finds that both of the 

following conditions exist for each of any 8 hours of an average day: 

A. The vehicles per hour given in both of the 80 percent columns of Condition A in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection; and  

B. The vehicles per hour given in both of the 80 percent columns of Condition B in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection.  

These major-street and minor-street volumes shall be for the same 8 hours for each condition; however, 

the 8 hours satisfied in Condition A shall not be required to be the same 8 hours satisfied in Condition B. 

On the minor street, the higher volume shall not be required to be on the same approach during each of 

the 8 hours. 

Option: 

08 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the 

intersection lies within the built-up area of an isolated community having a population of less than 10,000, the 

traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns. 

 

Section 4C.03 Warrant 2, Four-Hour Vehicular Volume 
Support: 

01 The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied where the volume of 

intersecting traffic is the principal reason to consider installing a traffic control signal. 

Standard: 

02 The need for a traffic control signal shall be considered if an engineering study finds that, for each of 

any 4 hours of an average day, the plotted points representing the vehicles per hour on the major street 

(total of both approaches) and the corresponding vehicles per hour on the higher-volume minor-street 

approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the existing 

combination of approach lanes. On the minor street, the higher volume shall not be required to be on the 

same approach during each of these 4 hours. 

Option: 

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the 

intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure 

4C-2 may be used in place of Figure 4C-1. 

 

Section 4C.04 Warrant 3, Peak Hour 
Support: 

01 The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for a 

minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing the 

major street. 

Standard: 

02 This signal warrant shall be applied only in unusual cases, such as office complexes, manufacturing 

plants, industrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of 

vehicles over a short time. 

03 The need for a traffic control signal shall be considered if an engineering study finds that the criteria in 

either of the following two categories are met: 

A. If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute 

periods) of an average day: 

1. The total stopped time delay experienced by the traffic on one minor-street approach (one direction 

only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane approach or 5 

vehicle-hours for a two-lane approach; and 

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles 

per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes; and 
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3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for 

intersections with three approaches or 800 vehicles per hour for intersections with four or more 

approaches. 

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) 

and the corresponding vehicles per hour on the higher-volume minor-street approach (one direction 

only) for 1 hour (any four consecutive 15-minute periods) of an average day falls above the applicable 

curve in Figure 4C-3 for the existing combination of approach lanes. 

Option: 

04 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the 

intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure 

4C-4 may be used in place of Figure 4C-3 to evaluate the criteria in the second category of the Standard. 

05 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the 

traffic control signal may be operated in the flashing mode during the hours that the volume criteria of this 

warrant are not met. 

Guidance: 

06 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the 

traffic control signal should be traffic-actuated. 

 

Section 4C.05 Warrant 4, Pedestrian Volume 
Support: 

01 The Pedestrian Volume signal warrant is intended for application where the traffic volume on a major street 

is so heavy that pedestrians experience excessive delay in crossing the major street. 

Standard: 

02 The need for a traffic control signal at an intersection or midblock crossing shall be considered if an 

engineering study finds that one of the following criteria is met: 

A. For each of any 4 hours of an average day, the plotted points representing the vehicles per hour on the 

major street (total of both approaches) and the corresponding pedestrians per hour crossing the 

major street (total of all crossings) all fall above the curve in Figure 4C-5; or 

B. For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point representing 

the vehicles per hour on the major street (total of both approaches) and the corresponding pedestrians 

per hour crossing the major street (total of all crossings) falls above the curve in Figure 4C-7. 

Option: 

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 35 mph, or if the 

intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure 

4C-6 may be used in place of Figure 4C-5 to evaluate Criterion A in Paragraph 2, and Figure 4C-8 may be used 

in place of Figure 4C-7 to evaluate Criterion B in Paragraph 2. 

Standard: 

04 The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the 

nearest traffic control signal or STOP sign controlling the street that pedestrians desire to cross is less than 

300 feet, unless the proposed traffic control signal will not restrict the progressive movement of traffic. 

05 If this warrant is met and a traffic control signal is justified by an engineering study, the traffic control 

signal shall be equipped with pedestrian signal heads complying with the provisions set forth in Chapter 

4E. 

Guidance: 

06 If this warrant is met and a traffic control signal is justified by an engineering study, then: 

A. If it is installed at an intersection or major driveway location, the traffic control signal should also control 

the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian detection. 

B. If it is installed at a non-intersection crossing, the traffic control signal should be installed at least 100 feet 

from side streets or driveways that are controlled by STOP or YIELD signs, and should be pedestrian-

actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of the signal 

faces should be over the traveled way for each approach, parking and other sight obstructions should be 

prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site 
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accommodations should be made through curb extensions or other techniques to provide adequate sight 

distance, and the installation should include suitable standard signs and pavement markings.  

C. Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated. 

Option: 

07 The criterion for the pedestrian volume crossing the major street may be reduced as much as 50 percent if the 

15th-percentile crossing speed of pedestrians is less than 3.5 feet per second. 

08 A traffic control signal may not be needed at the study location if adjacent coordinated traffic control signals 

consistently provide gaps of adequate length for pedestrians to cross the street. 

 

Section 4C.06 Warrant 5, School Crossing 
Support: 

01 The School Crossing signal warrant is intended for application where the fact that schoolchildren cross the 

major street is the principal reason to consider installing a traffic control signal. For the purposes of this warrant, 

the word “schoolchildren” includes elementary through high school students. 

Standard: 

02 The need for a traffic control signal shall be considered when an engineering study of the frequency 

and adequacy of gaps in the vehicular traffic stream as related to the number and size of groups of 

schoolchildren at an established school crossing across the major street shows that the number of adequate 

gaps in the traffic stream during the period when the schoolchildren are using the crossing is less than the 

number of minutes in the same period (see Section 7A.03) and there are a minimum of 20 schoolchildren 

during the highest crossing hour. 

03 Before a decision is made to install a traffic control signal, consideration shall be given to the 

implementation of other remedial measures, such as warning signs and flashers, school speed zones, school 

crossing guards, or a grade-separated crossing. 

04 The School Crossing signal warrant shall not be applied at locations where the distance to the nearest 

traffic control signal along the major street is less than 300 feet, unless the proposed traffic control signal 

will not restrict the progressive movement of traffic. 

Guidance: 

05 If this warrant is met and a traffic control signal is justified by an engineering study, then: 

A. If it is installed at an intersection or major driveway location, the traffic control signal should also control 

the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian detection. 

B. If it is installed at a non-intersection crossing, the traffic control signal should be installed at least 100 feet 

from side streets or driveways that are controlled by STOP or YIELD signs, and should be pedestrian-

actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of the signal 

faces should be over the traveled way for each approach, parking and other sight obstructions should be 

prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site 

accommodations should be made through curb extensions or other techniques to provide adequate sight 

distance, and the installation should include suitable standard signs and pavement markings. 

C. Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated. 

 

Section 4C.07 Warrant 6, Coordinated Signal System 
Support: 

01 Progressive movement in a coordinated signal system sometimes necessitates installing traffic control signals 

at intersections where they would not otherwise be needed in order to maintain proper platooning of vehicles. 

Standard: 

02 The need for a traffic control signal shall be considered if an engineering study finds that one of the 

following criteria is met: 

A. On a one-way street or a street that has traffic predominantly in one direction, the adjacent traffic 

control signals are so far apart that they do not provide the necessary degree of vehicular platooning. 

B. On a two-way street, adjacent traffic control signals do not provide the necessary degree of platooning 

and the proposed and adjacent traffic control signals will collectively provide a progressive operation. 
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Guidance: 

03 The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic 

control signals would be less than 1,000 feet. 

 

Section 4C.08 Warrant 7, Crash Experience 
Support: 

01 The Crash Experience signal warrant conditions are intended for application where the severity and frequency 

of crashes are the principal reasons to consider installing a traffic control signal. 

Standard: 

02 The need for a traffic control signal shall be considered if an engineering study finds that all of the 

following criteria are met: 

A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to reduce the 

crash frequency; and 

B. Five or more reported crashes, of types susceptible to correction by a traffic control signal, have 

occurred within a 12-month period, each crash involving personal injury or property damage 

apparently exceeding the applicable requirements for a reportable crash; and 

C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 percent 

columns of Condition A in Table 4C-1 (see Section 4C.02), or the vph in both of the 80 percent 

columns of Condition B in Table 4C-1 exists on the major-street and the higher-volume minor-street 

approach, respectively, to the intersection, or the volume of pedestrian traffic is not less than 80 

percent of the requirements specified in the Pedestrian Volume warrant. These major-street and 

minor-street volumes shall be for the same 8 hours. On the minor street, the higher volume shall not 

be required to be on the same approach during each of the 8 hours. 

Option: 

03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the 

intersection lies within the built-up area of an isolated community having a population of less than 10,000, the 

traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns. 

 

Section 4C.09 Warrant 8, Roadway Network 
Support: 

01 Installing a traffic control signal at some intersections might be justified to encourage concentration and 

organization of traffic flow on a roadway network. 

Standard: 

02 The need for a traffic control signal shall be considered if an engineering study finds that the common 

intersection of two or more major routes meets one or both of the following criteria: 

A. The intersection has a total existing, or immediately projected, entering volume of at least 1,000 

vehicles per hour during the peak hour of a typical weekday and has 5-year projected traffic volumes, 

based on an engineering study, that meet one or more of Warrants 1, 2, and 3 during an average 

weekday; or 

B. The intersection has a total existing or immediately projected entering volume of at least 1,000 

vehicles per hour for each of any 5 hours of a non-normal business day (Saturday or Sunday). 

03 A major route as used in this signal warrant shall have at least one of the following characteristics: 

A. It is part of the street or highway system that serves as the principal roadway network for through 

traffic flow. 

B. It includes rural or suburban highways outside, entering, or traversing a city. 

C. It appears as a major route on an official plan, such as a major street plan in an urban area traffic 

and transportation study. 

 

Section 4C.10 Warrant 9, Intersection Near a Grade Crossing 
Support: 

01 The Intersection Near a Grade Crossing signal warrant is intended for use at a location where none of the 

conditions described in the other eight traffic signal warrants are met, but the proximity to the intersection of a 
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grade crossing on an intersection approach controlled by a STOP or YIELD sign is the principal reason to 

consider installing a traffic control signal. 

Guidance: 

02 This signal warrant should be applied only after adequate consideration has been given to other alternatives 

or after a trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing. 

Among the alternatives that should be considered or tried are: 

A. Providing additional pavement that would enable vehicles to clear the track or that would provide space for 

an evasive maneuver, or 

B. Reassigning the stop controls at the intersection to make the approach across the track a non-stopping 

approach. 

Standard: 

03 The need for a traffic control signal shall be considered if an engineering study finds that both of the 

following criteria are met: 

A. A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the 

track nearest to the intersection is within 140 feet of the stop line or yield line on the approach; and 

B. During the highest traffic volume hour during which rail traffic uses the crossing, the plotted point 

representing the vehicles per hour on the major street (total of both approaches) and the 

corresponding vehicles per hour on the minor-street approach that crosses the track (one direction 

only, approaching the intersection) falls above the applicable curve in Figure 4C-9 or 4C-10 for the 

existing combination of approach lanes over the track and the distance D, which is the clear storage 

distance as defined in Section 1A.13. 

Guidance: 

04 The following considerations apply when plotting the traffic volume data on Figure 4C-9 or 4C-10: 

A. Figure 4C-9 should be used if there is only one lane approaching the intersection at the track crossing 

location and Figure 4C-10 should be used if there are two or more lanes approaching the intersection at the 

track crossing location. 

B. After determining the actual distance D, the curve for the distance D that is nearest to the actual distance D 

should be used. For example, if the actual distance D is 95 feet, the plotted point should be compared to the 

curve for D = 90 feet. 

C. If the rail traffic arrival times are unknown, the highest traffic volume hour of the day should be used. 

Option: 

05 The minor-street approach volume may be multiplied by up to three adjustment factors as provided in 

Paragraphs 6 through 8. 

06 Because the curves are based on an average of four occurrences of rail traffic per day, the vehicles per hour 

on the minor-street approach may be multiplied by the adjustment factor shown in Table 4C-2 for the appropriate 

number of occurrences of rail traffic per day. 

07 Because the curves are based on typical vehicle occupancy, if at least 2% of the vehicles crossing the track 

are buses carrying at least 20 people, the vehicles per hour on the minor-street approach may be multiplied by the 

adjustment factor shown in Table 4C-3 for the appropriate percentage of high-occupancy buses. 

08 Because the curves are based on tractor-trailer trucks comprising 10% of the vehicles crossing the track, the 

vehicles per hour on the minor-street approach may be multiplied by the adjustment factor shown in Table 4C-4 

for the appropriate distance and percentage of tractor-trailer trucks. 

Standard: 

09 If this warrant is met and a traffic control signal at the intersection is justified by an engineering study, 

then: 

A. The traffic control signal shall have actuation on the minor street; 

B. Preemption control shall be provided in accordance with Sections 4D.27, 8C.09, and 8C.10; and 

C. The grade crossing shall have flashing-light signals (see Chapter 8C). 

Guidance: 

10 If this warrant is met and a traffic control signal at the intersection is justified by an engineering study, the 

grade crossing should have automatic gates (see Chapter 8C). 
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Section 4C.101(CA) Criterion for School Crossing Traffic Signals  

01 Standard: 

A. The signal shall be designed for full-time operation. 

B. Pedestrian signal faces of the International Symbol type shall be installed at all marked crosswalks at 

signalized intersections along the “Suggested Route to School.” 

C. If an intersection is signalized under this guideline for school pedestrians, the entire intersection shall be 

signalized. 

D. School area traffic signals shall be traffic actuated type with push buttons or other detectors for pedestrians. 

Option: 

02 Non-intersection school pedestrian crosswalk locations may be signalized when justified. 

 

Section 4C.102(CA) Bicycle Signal Warrant  
Guidance: 

01 A bicycle signal should be considered for use only when the volume and collision or volume and geometric warrants have 

been met: 

1. Volume; When W = B x V and W > 50,000 and B > 50. 

 Where: W is the volume warrant. B is the number of bicycles at the peak hour entering the intersection. V is the number 

of vehicles at the peak hour entering the intersection. B and V shall use the same peak hour. 

2. Collision; When 2 or more bicycle/vehicle collisions of types susceptible to correction by a bicycle signal have occurred 

over a 12-month period and the responsible public works official determines that a bicycle signal will reduce the number 

of collisions. 

3. Geometric;  

(a) Where a separate bicycle/ multi use path intersects a roadway.  

(b) At other locations to facilitate a bicycle movement that is not permitted for a motor vehicle. 
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 1 of 5) 

COUNT DATE ----------

CALC ____ _ DATE ____ _ 
DIST co RTE PM CHK DATE ____ _ 

Major St: --------------

Minor St: ---------------

Critical Approach Speed 

Critical Approach Speed 

______ mph 

______ mph 

Speed limit or critical speed on major street traffic > 40 mph ......................... D } 
or 

In built up area of isolated community of < 10,000 population ....................... D 
□ 

RURAL (R) 

URBAN (U) 

WARRANT 1 - Eight Hour Vehicular Volume SATISFIED YES O NO 0 

(Condition A or Condition B or combination of A and B must be sati:sfied) 

Condition A - Minimum Vehicle Volume 100% SATISFIED YES O NO 0 

MINIMUM REQUIREMENTS 80% SATISFIED YES O NO □ 
(80% SHOWN IN BRACKETS) 

u R u R 

APPROACH 
1 2 or More Ill/Ill H LANES our 

Both Approaches 500 350 600 420 
Major Street (400) (280) (480) (336) 

Highest Approach 150 105 200 140 
Minor Street (120) (84) (160) (112) 

Condition B - Interruption of Continuous Traffic 100% SATISFIED YES O NO 0 

MINIMUM REQUIREMENTS 
80% SATISFIED YES 0 NO □ 

(80% SHOWN IN BRACKETS) 

u R u R 

APPROACH 
1 

LANES 
2 or More Ill/Ill H our 

Both Approaches 750 525 900 630 
Major Street (600) (420) (720) (504) 

Highest Approach 75 53 100 70 
Minor Street (60) (42) (80) (56) 

Combination of Conditions A & B SATISFIED YES □ NO □ 

REQUIREMENT CONDITION 

TWO CONDITIONS 
A. MINIMUM VEHICULAR VOLUME 

SATISFIED 80% AND, 
B. INTERRUPTION OF CONTINUOUS TRAFFIC 

AND, AN ADEQUATE TRIAL OF OTHER ALTERNATIVES THAT COULD 
CAUSE LESS DELAY AND INCONVENIENCE TO TRAFFIC HAS FAILED 
TO SOLVE THE TRAFFIC PROBLEMS 

✓ FULFILLED 

Yes D No 0 

Yes D No 0 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installatlion of a traffic control signal. 
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Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 2 of 5) 

WARRANT 2 - Four Hour Vehicular Volume SATISFIED* YES O NO 0 

Record hourly vehicular volumes for any four hours of an average day. 

our 2 or Ill H APPROACH LANES One More 

Both Approaches - Major Street 

Higher Approach - Minor Street 

*All plotted points fall above the applicable curve in Figure 4C-1. (URBAN AREAS) 

OR, All plotted points fall above the applicable curve in Figure 4C-2. (RURAL AREAS) 

WARRANT 3 · Peak Hour SATISFIED 
(Part A or Part B must be satisfied) 

PART A SATISFIED 
(All parts 1, 2, and 3 below must be satisfied for the same 
one hour, for any four consecutive 15-minute periods) 

Yes □ No □ 

Yes □ No □ 

YES □ NO 

YES □ NO □ 

1. The total delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane Yes D No D 
approach, or five vehicle-hours for a two-lane approach; AND 

2. The volume on the same minor street approach (one direction only) equals or exceeds Yes D No D 100 vph for one moving lane of traffic or 150 vph for two moving lanes; AND 

3. The total entering volume serviced during the hour equals or exceeds 800 vph 
for intersections with four or more approaches or 650 vph for intersections with 
three approaches. 

Yes D No D 

PART S SATISFIED YES O NO 0 

our 2 or H APPROACH LANES One More 

Both Approaches - Major Street 

Higher Approach - Minor Street 

The plotted point falls above the applicable curve in Figure 4C-3. (URBAN AREAS) 

OR, The plotted point falls above the applicable curve in Figure 4C-4. (RURAL AREAS) 

Yes □ No □ 

Yes □ No □ 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal. 
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Figure 4C-101 (CA) . Traffic Signal Warrants Worksheet (Sheet 5 of 5) 

WARRANT 9 - I ntersection Near a Grade Cross i ng 
(Both Parts A and B Must Be Satisfied) 

SATISF IED YES O NO 0 

PART A 

A grade crossing exists on an approach contro l led by a STOP or Y I ELD sign and the Yes □ No□ center of the track nearest to the intersection is with in 140  feet of the stop l ine or yield 
line on the approach . Track Center Line to Limit Line __ ft 

PART B 

There is one mi nor street approach lane at the track cross ing - Duri ng the highest 
traffic volume hour during which ra i l traffic uses the crossing ,  the plotted point fa l ls above 
the app l icab le curve in F igure 4C-9. 

Major Street - Total of both approaches: __ VPH 
M inor Street - Crosses the track (one d irection only, approaching the intersection) : 
__ VPH X AF (Use Tables 4C-2 , 3, & 4 below to calcu late AF) = __ VPH - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Yes □ No□ 
QR, There are two or more minor street approach lanes at the track crossing -
During the h ighest traffic volume hour dur ing which rai l traffic uses the crossing ,  
the plotted point fa l ls above the applicable curve in Figure 4C- 1 0 .  

Major Street - Total of both approaches : __ VPH 
Minor Street - Crosses the  track (one d irection only, approaching the intersection) :  
__ VPH X AF (Use Tables 4C-2 , 3 , & 4 below to ca lcual te AF) = __ VPH 

The minor street approach volume may be mul tip l ied by up to three fo l lowing adjustment factors (AF) 
as described in Section 4C. 1 0 . 

1 - Number of Ra i l  Traffic per Day _____________ Adjustment factor from table 4C-2 __ 

2- Percentage of H igh-Occupancy Buses on Minor Street Approach __ Adjustment factor from table 4C-3 __ 

3- Percentage of Tractor-Trailer Trucks on Minor Street Approach ___ Adjustment factor from table 4C-4 __ 

NOTE : I f  no data is avai la le or known , then use AF = 1 (no adjustment) 
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Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 
(Average Traffic Estimate Form) 

COUNT DATE 
CALC 

DIST co R T E  PM CHK 

Major St: Critical Approach Speed 
Minor St Critical Approach Speed 

Speed limit or critical speed on major street traffic >  40 mph ......................... D } 
or 

In built up area of isolated community of< 10,000 population ....................... D 

DATE 

DATE 

RURAL (R) 

URBAN (U) 

mph 

mph 

(Based on Estimated Average Daily Traffic - See Note) 

URBAN .................... . . . ...... RURAL.. .......................... 

CONDITION A - Minimum Vehicular Volume 

Satisfied Not Satisfied 

Number of lanes for moving traffic on each approach 

Major  Street M inor  Street 
1 ................... .................. 1 ..................................... 
2 or More ....................... 1 ...... .... ........ .... ................... 
2 or More ........................ 2 or More ........................ 
1 ..................................... 2 or More ........................ 

CONDITION B - Interruption of Continuous Traffic 

Satisfied Not Satisfied 

Number of lanes for moving traffic on each approach 

Major  Street M inor  Street 
1 ...... . . . . .... ....................... 1 ................. . . . . . .. ....... . . . .. 
2 or More ....................... 1 ......................................... 
2 or More ........................ 2 or More ...... .................. 
1 ..................................... 2 or More ........................ 

Combination of CONDITIONS A +  B 

Satisfied Not Satisfied 

No one condition satisfied. but following conditions 
fulfilled 80% or more ........... 

A B 

Minimum Requirements 
EADT 

Vehicles Per Day 
on Major Street 

(Total of Both Approaches) 

Vehicles Per Day 
on Higher-Volume 

Minor Street Approach 
(One Direction Only) 

Urban Rural Urban Rural 

8,000 5,600 2,400 1 ,680 
9,600 6,720 2,400 1 ,680 
9,600 6,720 3,200 2,240 
8,000 5,600 3,200 2,240 

Vehicles Per Day Vehicles Per Day on Higher-Volume on Major Street Minor Street Approach (Total of Both Approaches) (One Direction Only) 

Urban Rural Urban Rural 

12,000 8,400 1,200 850 
14,400 10,080 1,200 850 
14,400 10,080 1,600 1,120 
12,000 8,400 1,600 1,120 

2 CONDITIONS 2 CONDITIONS 
80% 80% 

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count 
actual traffic volumes. 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal. 
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Table 4C-1. Warrant 1 ,  Eight-Hour Vehicular Volume 

Condition A-Minimum Vehicular Volume 

Number of lanes for moving 
traffic on each approach 

Vehicles per hour on major street 
(total of both approaches) 

Vehicles per hour on higher-vol ume 
minor-street approach (one directi on only) 

Major Street Minor Street 100%' 80%' 70%' 56%• 100%· 80%' 70%' 56%" 

1 1 500 400 350 280 150 120 105 84 

2or more 1 600 480 420 336 150 120 105 84 

2 o r more 2 or more 600 480 420 336 200 160 140 1 1 2  

1 2 or more 500 400 350 280 200 160 140 1 1 2  

Condition 8-lnterruption of Continuous Traffic 

Number of lanes for mov
i

ng 
traffic on each approach 

Vehicles per hour on major street 
(total of both approaches) 

Vehicles per hour on higher-vol ume 
minor-street approach (one directi on only) 

Major Street Minor Street 100%' 80%' 70%• 56%0 100%• 80%' 70%' 56%• 

1 1 750 600 525 420 75 60 53 42 

2or more 1 900 720 630 504 75 60 53 42 

2 or more 2 or more 900 720 630 504 100 80 70 56 

1 2 or more 750 600 525 420 100 80 70 56 

• Basic minimum hourly volume 
b Used for combination of Conditi ons A and B after adequate trial of other remedial measures 
• May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less 

than 10,000 
• May be used for combination of Conditions A and B after adequate trial of other remedial measures when the 

maj or-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

 

 190th Street/West Project Driveway Traffic 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

 

 

 

 

 

  

➢ AM Peak Hour 

 

 

 



HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
7: 190th St & W project dwy Timing Plan: AM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 62 1383 1706 24 57 34
Future Volume (veh/h) 62 1383 1706 24 57 34
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 62 1383 1706 24 57 34
Adj No. of Lanes 1 3 4 0 1 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 305 4466 5761 81 113 100
Arrive On Green 1.00 1.00 1.00 1.00 0.06 0.06
Sat Flow, veh/h 279 5253 6821 92 1774 1583
Grp Volume(v), veh/h 62 1383 1250 480 57 34
Grp Sat Flow(s),veh/h/ln 279 1695 1602 1846 1774 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.0 3.7 2.5
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 3.7 2.5
Prop In Lane 1.00 0.05 1.00 1.00
Lane Grp Cap(c), veh/h 305 4466 4221 1622 113 100
V/C Ratio(X) 0.20 0.31 0.30 0.30 0.51 0.34
Avail Cap(c_a), veh/h 305 4466 4221 1622 325 290
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.83 0.83 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 54.4 53.8
Incr Delay (d2), s/veh 1.2 0.1 0.2 0.5 3.5 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 0.1 0.1 0.2 1.9 1.1
LnGrp Delay(d),s/veh 1.2 0.1 0.2 0.5 57.9 55.8
LnGrp LOS A A A A E E
Approach Vol, veh/h 1445 1730 91
Approach Delay, s/veh 0.2 0.3 57.1
Approach LOS A A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 109.4 10.6 109.4
Change Period (Y+Rc), s 6.0 5.0 6.0
Max Green Setting (Gmax), s 89.0 20.0 89.0
Max Q Clear Time (g_c+I1), s 2.0 5.7 2.0
Green Ext Time (p_c), s 20.1 0.2 21.8

Intersection Summary
HCM 2010 Ctrl Delay 1.8
HCM 2010 LOS A



190th Street and Western Avenue 
Redevelopment Project 

Traffic Impact Analysis 
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 
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HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
7: 190th St & W project dwy Timing Plan: MD Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 120 1123 1175 48 112 67
Future Volume (veh/h) 120 1123 1175 48 112 67
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 120 1123 1175 48 112 67
Adj No. of Lanes 1 3 4 0 1 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 444 4297 5377 219 171 153
Arrive On Green 1.00 1.00 1.00 1.00 0.10 0.10
Sat Flow, veh/h 454 5253 6624 259 1774 1583
Grp Volume(v), veh/h 120 1123 887 336 112 67
Grp Sat Flow(s),veh/h/ln 454 1695 1602 1817 1774 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.0 7.3 4.8
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 7.3 4.8
Prop In Lane 1.00 0.14 1.00 1.00
Lane Grp Cap(c), veh/h 444 4297 4061 1535 171 153
V/C Ratio(X) 0.27 0.26 0.22 0.22 0.65 0.44
Avail Cap(c_a), veh/h 444 4297 4061 1535 303 270
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 52.3 51.1
Incr Delay (d2), s/veh 1.4 0.1 0.1 0.3 4.2 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.1 0.0 0.1 3.8 2.2
LnGrp Delay(d),s/veh 1.4 0.1 0.1 0.3 56.4 53.1
LnGrp LOS A A A A E D
Approach Vol, veh/h 1243 1223 179
Approach Delay, s/veh 0.3 0.2 55.2
Approach LOS A A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 104.9 15.1 104.9
Change Period (Y+Rc), s 5.5 5.5 5.5
Max Green Setting (Gmax), s 90.5 18.5 90.5
Max Q Clear Time (g_c+I1), s 2.0 9.3 2.0
Green Ext Time (p_c), s 15.1 0.3 11.8

Intersection Summary
HCM 2010 Ctrl Delay 3.9
HCM 2010 LOS A



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 
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HCM 2010 Signalized Intersection Summary Opening Year 2023 with Project
7: 190th St & W project dwy Timing Plan: PM Peak Hour

AGA Engineers, Inc.

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 86 2169 1306 33 77 46
Future Volume (veh/h) 86 2169 1306 33 77 46
Number 5 2 6 16 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 86 2169 1306 33 77 46
Adj No. of Lanes 1 3 4 0 1 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 422 4529 5767 146 135 121
Arrive On Green 1.00 1.00 1.00 1.00 0.08 0.08
Sat Flow, veh/h 407 5253 6737 163 1774 1583
Grp Volume(v), veh/h 86 2169 969 370 77 46
Grp Sat Flow(s),veh/h/ln 407 1695 1602 1834 1774 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.0 5.0 3.3
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 5.0 3.3
Prop In Lane 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 422 4529 4280 1633 135 121
V/C Ratio(X) 0.20 0.48 0.23 0.23 0.57 0.38
Avail Cap(c_a), veh/h 422 4529 4280 1633 310 277
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.82 0.82 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 53.5 52.7
Incr Delay (d2), s/veh 0.9 0.3 0.1 0.3 3.7 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 0.1 0.0 0.1 2.6 1.5
LnGrp Delay(d),s/veh 0.9 0.3 0.1 0.3 57.3 54.7
LnGrp LOS A A A A E D
Approach Vol, veh/h 2255 1339 123
Approach Delay, s/veh 0.3 0.2 56.3
Approach LOS A A E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 108.9 11.1 108.9
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 93.0 19.0 93.0
Max Q Clear Time (g_c+I1), s 2.0 7.0 2.0
Green Ext Time (p_c), s 46.2 0.2 13.7

Intersection Summary
HCM 2010 Ctrl Delay 2.1
HCM 2010 LOS A
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Queuing Studies 

Drive-Through Queuing Study

o Panera Bread at 8900 Apollo Wy,
Downey, CA

o Chick-fil-A at 18200 Hawthorne Blvd,
Torrance, CA

o Chick-fil-A at 18200 Hawthorne Blvd,
Torrance, CA – Sales Percentages

o Shake Shack at 2171 Rosecrans Ave, El
Segundo, CA
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190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

 

 

 

  

Queuing Studies 
 
 Drive-Through Queuing Study 

o Panera Bread at 8900 Apollo Wy, 
Downey, CA 
 

 



Location: Panera Bread‐8900 Apollo Way
City: Downey,CA
Date: 10/24/2019
Day: Thursday

Time Max Queue
11:00 AM 2
11:05 AM 1
11:10 AM 2
11:15 AM 0
11:20 AM 0
11:25 AM 2
11:30 AM 5
11:35 AM 1
11:40 AM 1
11:45 AM 2
11:50 AM 3
11:55 AM 5
12:00 PM 4
12:05 PM 6
12:10 PM 7
12:15 PM 7
12:20 PM 7
12:25 PM 2
12:30 PM 2
12:35 PM 3
12:40 PM 3
12:45 PM 3
12:50 PM 3
12:55 PM 3
1:00 PM 4
1:05 PM 4
1:10 PM 5
1:15 PM 6
1:20 PM 8
1:25 PM 6
1:30 PM 5
1:35 PM 4
1:40 PM 2
1:45 PM 3
1:50 PM 5
1:55 PM 4

Queue Study
Prepared by National Data & Surveying Services



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 Queuing Studies 

Drive-Through Queuing Study

o Chick-fil-A at 18200 Hawthorne Blvd, 
Torrance, CA

 2019 City-Provided Driveway 
Counts

 2020 Driveway and Pick-Up 
Window Queue Analysis



Enter Exit Total Enter Exit Total Enter Exit Total

Midday Peak Hour 126 63 189 87 145 232 213 208 421

PM Peak Hour 97 57 154 71 108 179 168 165 333

754

Midday Peak Hour 86 119 205 81 40 121 167 159 326

PM Peak Hour 58 102 160 53 11 64 111 113 224

2020 Total MD+PM 550

Change in Driveway Counts (March 2019 vs Oct 2020)
MD&PM Peak: -27%

March 2019 (see Appendix B)

October 2020 (see 10/01/20 Driveway Volume Study)

2019 Total MD+PM

Chick-fil-A (18200 Hawthorne Blvd) Driveway Count Survey
 Peak Hour Traffic Volumes

Count Date/
Time Period

Driveway 1 Driveway 2 Total of All Driveways



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

Queuing Studies 

Drive-Through Queuing Study

o Chick-fil-A at 18200 Hawthorne Blvd, 
Torrance, CA

 2019 City-Provided Driveway 
Counts



Enter Exit total Enter Exit total Enter Exit total

10 6 16 4 8 12 14 14 28
12 7 19 7 11 18 19 18 37
17 8 25 9 14 23 26 22 48
9 8 17 10 10 20 19 18 37
15 11 26 7 13 20 22 24 46
11 8 19 9 8 17 20 16 36
22 13 35 5 19 24 27 32 59
17 12 29 9 13 22 26 25 51
65 44 109 30 53 83 95 97 192
29 19 48 6 23 29 35 42 77
30 17 47 11 15 26 41 32 73
38 16 54 12 28 40 50 44 94
38 15 53 12 32 44 50 47 97
28 21 49 22 24 46 50 45 95
26 13 39 24 32 56 50 45 95
19 12 31 30 28 58 49 40 89
26 17 43 14 42 56 40 59 99
130 65 195 70 116 186 200 181 381
22 13 35 10 31 41 32 44 76
23 16 39 10 25 35 33 41 74
22 16 38 18 13 31 40 29 69
28 8 36 18 28 46 46 36 82
29 24 53 8 20 28 37 44 81
27 14 41 14 18 32 41 32 73
24 15 39 17 17 34 41 32 73
24 10 34 14 30 44 38 40 78
108 61 169 57 83 140 165 144 309

= AM/Midday/PM peak hour turning movement counts conducted in March 2019.

TABLE 1

5:45 PM
PM Peak Hour

4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM

4:00 PM

8:45 AM
AM Peak Hour

11:00 AM
11:15 AM
11:30 AM
11:45 AM
12:00 PM
12:15 PM
12:30 PM
12:45 PM

Midday Peak Hour

8:30 AM

Time
7:00 AM

Driveway 1 Driveway 2 Total of all Driveways

7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM

CHICK-FIL-A DRIVEWAYS TURNING MOVEMENT COUNTS

C-2



Prepared by National Data & Surveying Services

ID: 19-05112-001 Day:
City: Torrance Date:

AM 0 3 0 0 AM

NOON 0 2 0 0 NOON

PM 0 0 0 0 PM

AM NOON PM PM NOON AM

0 1 0 0 0 0 0 0

2 0 0 0

0 0 0 0 0 33 53 35

0 0 0 0 TEV 112 207 169 0 0 0 0

0 0 0 2 PHF 0.78 0.94 0.80

30 81 75 0 0 0 1 0
AM NOON PM PM NOON AM

PM 0 13 0 48 PM

NOON 0 27 2 42 NOON

AM 0 16 0 28 AM

Peak Hour Turning Movement Count

108

Total Vehicles (PM) Total Vehicles (PM)

Dwy 001/(18200 Hawthorne Blvd) & 182nd St

Wednesday
03/13/2019

CONTROL

W
ESTB

O
U

N
D

08:00 AM - 09:00 AM

Total Vehicles (NOON)

Pedestrians (Crosswalks)

Total Vehicles (NOON)

28

C
O

U
N

T PER
IO

D
S

Total Vehicles (AM)

PE
A

K
 H

O
U

R
S

Total Vehicles (AM)

11:15 AM - 12:15 PM

04:45 PM - 05:45 PM

0

0

2

No Control

18
2n

d 
St

EA
ST

B
O

U
N

D

Dwy 001/(18200 Hawthorne Blvd)

68

42

Dwy 001/(18200 Hawthorne Blvd)

SOUTHBOUND

04:00 PM - 06:00 PM

NORTHBOUND

48

136

182nd St

07:00 AM - 09:00 AM

11:00 AM - 01:00 PM

16 27 13

NOONAM PM

0
 

0 

0 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

PM

AM
AM
NOON
PM

PM
NOON

AM
AM

NOON
PM

NOON

`

N
O

O
N

PM AM N
O

O
N

AM PM

N
O

O
N

AM PMN
O

O
N

PM AM
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Dwy 001/(18200 Hawthorne Blvd) & 182nd St

City: Torrance Project ID: 19-05112-001

Control: No Control Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 0 2 0 0 0 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 2 0 4 0 0 0 0 0 0 0 7 0 3 0 0 0 16
7:15 AM 3 0 4 0 0 0 0 0 0 0 7 0 5 0 0 0 19
7:30 AM 4 1 4 0 0 0 0 0 0 0 6 0 11 0 0 0 26
7:45 AM 3 0 5 0 0 1 0 0 0 0 5 0 4 0 0 0 18
8:00 AM 6 0 5 0 0 1 0 0 0 0 5 0 10 0 0 0 27
8:15 AM 4 0 4 0 0 1 0 0 0 0 5 0 6 0 0 0 20
8:30 AM 3 0 10 0 0 1 0 0 0 0 9 0 13 0 0 0 36
8:45 AM 3 0 9 0 0 0 0 0 0 0 11 0 6 0 0 0 29

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 28 1 45 0 0 4 0 0 0 0 55 0 58 0 0 0 191

APPROACH %'s : 37.84% 1.35% 60.81% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 100.00% 0.00% 0.00% 0.00%

PEAK HR : 08:00 AM 41 37 44 08:30 AM TOTAL

PEAK HR VOL : 16 0 28 0 0 3 0 0 0 0 30 0 35 0 0 0 112
PEAK HR FACTOR : 0.667 0.000 0.700 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.682 0.000 0.673 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 0 2 0 0 0 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:00 AM 4 0 15 0 0 1 0 0 0 0 13 0 16 0 0 0 49
11:15 AM 6 0 11 0 0 0 0 0 0 0 18 0 12 0 0 0 47
11:30 AM 7 1 9 0 0 0 0 0 0 0 21 0 17 0 0 0 55
11:45 AM 4 0 11 0 0 0 0 0 0 0 24 0 14 0 0 0 53
12:00 PM 10 1 11 0 0 2 0 0 0 0 18 0 10 0 0 0 52
12:15 PM 5 0 8 0 0 1 0 0 0 0 17 0 9 0 0 0 40
12:30 PM 5 0 7 0 0 0 0 0 0 0 10 0 9 0 0 0 31
12:45 PM 10 0 7 0 0 1 0 0 0 0 19 0 7 0 0 0 44

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 51 2 79 0 0 5 0 0 0 0 140 0 94 0 0 0 371

APPROACH %'s : 38.64% 1.52% 59.85% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 100.00% 0.00% 0.00% 0.00%

PEAK HR : 11:15 AM 162 161 168 11:30 AM TOTAL

PEAK HR VOL : 27 2 42 0 0 2 0 0 0 0 81 0 53 0 0 0 207
PEAK HR FACTOR : 0.675 0.500 0.955 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.844 0.000 0.779 0.000 0.000 0.000

0 1 0 0 0 1 0 0 0 2 0 0 0 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 8 2 5 0 0 0 0 0 0 0 16 0 6 0 0 0 37
4:15 PM 4 0 12 0 0 0 0 0 0 0 15 0 8 0 0 0 39
4:30 PM 8 0 8 0 0 0 0 0 0 0 14 0 8 0 0 0 38
4:45 PM 3 0 5 0 0 0 0 0 0 0 18 0 10 0 0 0 36
5:00 PM 4 0 20 0 0 0 0 0 0 0 17 0 12 0 0 0 53
5:15 PM 2 0 12 0 0 0 0 0 0 0 18 0 9 0 0 0 41
5:30 PM 4 0 11 0 0 0 0 0 0 0 22 0 2 0 0 0 39
5:45 PM 6 0 4 0 0 0 0 0 0 0 14 0 10 0 0 0 34

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 39 2 77 0 0 0 0 0 0 0 134 0 65 0 0 0 317

APPROACH %'s : 33.05% 1.69% 65.25% 0.00% 0.00% 0.00% 100.00% 0.00% 100.00% 0.00% 0.00% 0.00%

PEAK HR : 04:45 PM 292 289 296 05:00 PM TOTAL

PEAK HR VOL : 13 0 48 0 0 0 0 0 0 0 75 0 33 0 0 0 169
PEAK HR FACTOR : 0.813 0.000 0.600 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.852 0.000 0.688 0.000 0.000 0.000

3/13/2019

Total

0.797

0.941

0.852

  WESTBOUND

0.688

0.778

0.779

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.635

0.250

04:45 PM - 05:45 PM

PM

AM

08:00 AM - 09:00 AM

11:15 AM - 12:15 PM

  NORTHBOUND

0.846

  NORTHBOUND

NOON

0.807

  SOUTHBOUND

  WESTBOUND

0.750 0.682

  EASTBOUND

0.844

  EASTBOUND

182nd St

  NORTHBOUND

182nd St

0.673

  WESTBOUND

Dwy 001/(18200 Hawthorne Blvd) Dwy 001/(18200 Hawthorne Blvd)
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Prepared by National Data & Surveying Services

ID: 19-05112-002 Day:
City: Torrance Date:

AM 0 0 0 0 AM

NOON 0 0 0 0 NOON

PM 0 0 0 0 PM

AM NOON PM PM NOON AM

0 0 0 0 0 97 126 53

1 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 TEV 83 216 153 0 0 0 0

0 0 0 0 PHF 0.86 0.93 0.83

0 0 0 0 0 0 4 0
AM NOON PM PM NOON AM

PM 0 0 0 56 PM

NOON 0 0 0 90 NOON

AM 0 0 0 30 AM

Peak Hour Turning Movement Count

0

Total Vehicles (PM) Total Vehicles (PM)

Hawthorne Blvd & Dwy 002/(18200 Hawthorne Blvd)

Wednesday
03/13/2019

CONTROL

W
ESTB

O
U

N
D

08:00 AM - 09:00 AM

Total Vehicles (NOON)

Pedestrians (Crosswalks)

Total Vehicles (NOON)

30

C
O

U
N

T PER
IO

D
S

Total Vehicles (AM)

PE
A

K
 H

O
U

R
S

Total Vehicles (AM)

12:00 PM - 01:00 PM

04:00 PM - 05:00 PM

53

97

126

No Control

D
w

y 
00

2/
(1
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00

 H
aw
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 B
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d)

EA
ST

B
O

U
N

D

Hawthorne Blvd

0
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Hawthorne Blvd

SOUTHBOUND

04:00 PM - 06:00 PM

NORTHBOUND

56

0

D
w

y 002/(18200 H
aw

thorne B
lvd)

07:00 AM - 09:00 AM

11:00 AM - 01:00 PM

0 0 0

NOONAM PM

0
 

0 

0 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

PM

AM
AM
NOON
PM

PM
NOON

AM
AM

NOON
PM

NOON

`

N
O

O
N

PM AM N
O

O
N

AM PM

N
O

O
N

AM PMN
O

O
N

PM AM
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Hawthorne Blvd & Dwy 002/(18200 Hawthorne Blvd)

City: Torrance Project ID: 19-05112-002

Control: No Control Date:

NS/EW Streets:

0 4 0 0 0 0 0 0 0 0 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 4 0 0 0 0 0 0 0 0 0 0 0 8 0 12
7:15 AM 0 0 7 0 0 0 0 0 0 0 0 0 0 0 11 0 18
7:30 AM 0 0 9 0 0 0 0 0 0 0 0 0 0 0 14 0 23
7:45 AM 0 0 10 0 0 0 0 0 0 0 0 0 0 0 10 0 20
8:00 AM 0 0 7 0 0 0 0 0 0 0 0 0 0 0 13 0 20
8:15 AM 0 0 9 0 0 0 0 0 0 0 0 0 0 0 8 0 17
8:30 AM 0 0 5 0 0 0 0 0 0 0 0 0 0 0 19 0 24
8:45 AM 0 0 9 0 0 0 0 0 0 0 0 0 0 0 13 0 22

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 60 0 0 0 0 0 0 0 0 0 0 0 96 0 156

APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00%

PEAK HR : 08:00 AM 41 37 44 08:30 AM TOTAL

PEAK HR VOL : 0 0 30 0 0 0 0 0 0 0 0 0 0 0 53 0 83
PEAK HR FACTOR : 0.000 0.000 0.833 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.697 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 4 0 0 0 0 0 0 0 0 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

11:00 AM 0 0 6 0 0 0 0 0 0 0 0 0 0 0 23 0 29
11:15 AM 0 0 11 0 0 0 0 0 0 0 0 0 0 0 15 0 26
11:30 AM 0 0 12 0 0 0 0 0 0 0 0 0 0 0 28 0 40
11:45 AM 0 0 12 0 0 0 0 0 0 0 0 0 0 0 32 0 44
12:00 PM 0 0 22 0 0 0 0 0 0 0 0 0 0 0 24 0 46
12:15 PM 0 0 24 0 0 0 0 0 0 0 0 0 0 0 32 0 56
12:30 PM 0 0 30 0 0 0 0 0 0 0 0 0 0 0 28 0 58
12:45 PM 0 0 14 0 0 0 0 0 0 0 0 0 0 0 42 0 56

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 131 0 0 0 0 0 0 0 0 0 0 0 224 0 355

APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00%

PEAK HR : 12:00 PM 165 161 168 12:30 PM TOTAL

PEAK HR VOL : 0 0 90 0 0 0 0 0 0 0 0 0 0 0 126 0 216
PEAK HR FACTOR : 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.750 0.000

0 4 0 0 0 0 0 0 0 0 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 10 0 0 0 0 0 0 0 0 0 0 0 31 0 41
4:15 PM 0 0 10 0 0 0 0 0 0 0 0 0 0 0 25 0 35
4:30 PM 0 0 18 0 0 0 0 0 0 0 0 0 0 0 13 0 31
4:45 PM 0 0 18 0 0 0 0 0 0 0 0 0 0 0 28 0 46
5:00 PM 0 0 8 0 0 0 0 0 0 0 0 0 0 0 20 0 28
5:15 PM 0 0 14 0 0 0 0 0 0 0 0 0 0 0 18 0 32
5:30 PM 0 0 17 0 0 0 0 0 0 0 0 0 0 0 17 0 34
5:45 PM 0 0 14 0 0 0 0 0 0 0 0 0 0 0 30 0 44

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 109 0 0 0 0 0 0 0 0 0 0 0 182 0 291

APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00%

PEAK HR : 04:00 PM 289 289 296 04:45 PM TOTAL

PEAK HR VOL : 0 0 56 0 0 0 0 0 0 0 0 0 0 0 97 0 153
PEAK HR FACTOR : 0.000 0.000 0.778 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.782 0.000

3/13/2019

Total

0.832

0.931

  WESTBOUND

0.782

0.865

0.750

  EASTBOUND  SOUTHBOUND

  SOUTHBOUND

0.778

04:00 PM - 05:00 PM

PM

AM

08:00 AM - 09:00 AM

12:00 PM - 01:00 PM

  NORTHBOUND

0.833

  NORTHBOUND

NOON

0.750

  SOUTHBOUND

  WESTBOUND

  EASTBOUND

  EASTBOUND

Dwy 002/(18200 Hawthorne Blvd)

  NORTHBOUND

Dwy 002/(18200 Hawthorne Blvd)

0.697

  WESTBOUND

Hawthorne Blvd Hawthorne Blvd
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Day: City: Torrance
Date: Project #: CA19_5112_001

IN OUT
1,422 809

AM Period IN OUT  IN  OUT  
0:00 1  4   5  30  22   52  
0:15 1  1   2 27  13   40
0:30 0  0   0 19  12   31
0:45 0 2 0 5 0 7 27 103 17 64 44 167
1:00 1  1   2 43  24   67
1:15 0  0   0 27  12   39
1:30 0  0   0 24  11   35
1:45 0 1 0 1 0 2 32 126 16 63 48 189
2:00 0  0   0  21  16   37  
2:15 1  0   1  27  12   39  
2:30 0  0   0  25  14   39  
2:45 0 1 0 0 1 24 97 11 53 35 150
3:00 0  0   0  20  21   41  
3:15 0  0   0  24  13   37  
3:30 1  0   1  30  11   41  
3:45 0 1 0 0 1 22 96 8 53 30 149
4:00 0  0   0  22  15   37  
4:15 0  0   0  23  16   39  
4:30 1  0   1  22  16   38  
4:45 0 1 0 0 1 28 95 8 55 36 150
5:00 1  0   1  29  24   53  
5:15 3  0   3  27  14   41  
5:30 2  0   2  24  15   39  
5:45 2 8 1 1 3 9 24 104 10 63 34 167
6:00 2  2   4  24  16   40  
6:15 2  0   2  25  16   41  
6:30 11  5   16  21  18   39  
6:45 11 26 2 9 13 35 27 97 16 66 43 163
7:00 10  6   16  23  11   34  
7:15 12  7   19  25  9   34  
7:30 17  9   26  18  11   29  
7:45 10 49 8 30 18 79 19 85 12 43 31 128
8:00 16  11   27  20  7   27  
8:15 12  8   20  18  10   28  
8:30 23  13   36  24  16   40  
8:45 17 68 12 44 29 112 22 84 6 39 28 123
9:00 12  8   20  18  14   32  
9:15 15  9   24  15  6   21  
9:30 19  8   27  19  13   32  
9:45 16 62 3 28 19 90 15 67 17 50 32 117

10:00 15  13   28  10  7   17  
10:15 23  14   37  2  4   6  
10:30 24  13   37  4  4   8  
10:45 28 90 12 52 40 142 2 18 1 16 3 34
11:00 30  19   49  2  5   7  
11:15 30  17   47  0  0   0  
11:30 38  17   55  0  0   0  
11:45 38 136 15 68 53 204 3 5 1 6 4 11

TOTALS 445 238 683 977 571 1548

SPLIT % 65.2% 34.8% 30.6% 63.1% 36.9% 69.4%

IN OUT
1,422 809

AM Peak Hour 11:00 11:15 11:15 13:00 12:15 13:00
AM Pk Volume 136 71 207 126 66 189

Pk Hr Factor 0.895 0.807 0.941 0.733 0.688 0.705
7 - 9 Volume 117 74 0 0 191 199 118 0 0 317

7 - 9 Peak Hour 8:00 8:00 8:00 16:45 16:15 16:45
7 - 9 Pk Volume 68 44 0 0 112 108 64 0 0 169 

Pk Hr Factor 0.739 0.846 0.000 0.000 0.778 0.931 0.667 0.000 0.000 0.797

IN & OUT
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00

Wednesday

DAILY TOTALS

Dwy 001/(18200 Hawthorne Blvd) & 182nd St

21:30
21:45

14:00
14:15
14:30

3/13/2019

14:45

17:30
17:45

15:15
15:30
15:45
16:00
16:15

Total
2,231

19:30
19:45
20:00

18:00
18:15
18:30
18:45
19:00
19:15

15:00

16:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

2,231

DAILY TOTALS

21:00
21:15

20:30

22:00

TOTAL

23:45
TOTALS

Total

16:45
17:00
17:15

PM Period

20:15

4 - 6 Peak Hour
4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour
PM Pk Volume

Pk Hr Factor
4 - 6 Volume

20:45
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Day: City: Torrance
Date: Project #: CA19_5112_002

IN OUT
848 1,461

AM Period IN OUT  IN  OUT  
0:00 0  0   0  22  24   46  
0:15 2  4   6 24  32   56
0:30 0  0   0 30  28   58
0:45 0 2 0 4 0 6 14 90 42 126 56 216
1:00 0  0   0 17  39   56
1:15 1  1   2 21  28   49
1:30 0  0   0 30  44   74
1:45 0 1 0 1 0 2 19 87 34 145 53 232
2:00 0  0   0  21  31   52  
2:15 0  0   0  17  32   49  
2:30 0  1   1  14  31   45  
2:45 0 0 1 0 1 17 69 31 125 48 194
3:00 0  0   0  18  26   44  
3:15 0  0   0  16  19   35  
3:30 0  0   0  18  27   45  
3:45 0 0 0 14 66 31 103 45 169
4:00 0  0   0  10  31   41  
4:15 0  1   1  10  25   35  
4:30 0  0   0  18  13   31  
4:45 0 0 1 0 1 18 56 28 97 46 153
5:00 0  0   0  8  20   28  
5:15 0  1   1  14  18   32  
5:30 0  1   1  17  17   34  
5:45 0 0 2 0 2 14 53 30 85 44 138
6:00 2  1   3  19  38   57  
6:15 0  0   0  21  23   44  
6:30 5  0   5  8  17   25  
6:45 5 12 10 11 15 23 11 59 22 100 33 159
7:00 4  8   12  9  25   34  
7:15 7  11   18  16  19   35  
7:30 9  14   23  14  28   42  
7:45 10 30 10 43 20 73 18 57 18 90 36 147
8:00 7  13   20  17  19   36  
8:15 9  8   17  16  34   50  
8:30 5  19   24  12  29   41  
8:45 9 30 13 53 22 83 12 57 22 104 34 161
9:00 6  11   17  15  27   42  
9:15 7  18   25  14  24   38  
9:30 7  10   17  11  20   31  
9:45 10 30 10 49 20 79 14 54 24 95 38 149

10:00 5  17   22  3  20   23  
10:15 7  17   24  6  17   23  
10:30 11  14   25  4  10   14  
10:45 16 39 21 69 37 108 1 14 7 54 8 68
11:00 6  23   29  0  4   4  
11:15 11  15   26  1  1   2  
11:30 12  28   40  0  0   0  
11:45 12 41 32 98 44 139 0 1 0 5 0 6

TOTALS 185 332 517 663 1129 1792

SPLIT % 35.8% 64.2% 22.4% 37.0% 63.0% 77.6%

IN OUT
848 1,461

AM Peak Hour 11:45 11:30 11:45 13:15 12:45 12:45
AM Pk Volume 88 116 204 91 153 235

Pk Hr Factor 0.733 0.906 0.879 0.758 0.869 0.794
7 - 9 Volume 60 96 0 0 156 109 182 0 0 291

7 - 9 Peak Hour 7:30 8:00 8:00 16:30 16:00 16:00
7 - 9 Pk Volume 35 53 0 0 83 58 97 0 0 153 

Pk Hr Factor 0.875 0.697 0.000 0.000 0.865 0.806 0.782 0.000 0.000 0.832

4 - 6 Peak Hour
4 - 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour
PM Pk Volume

Pk Hr Factor
4 - 6 Volume

20:45

TOTAL

23:45
TOTALS

Total

16:45
17:00
17:15

PM Period

20:15

2,309

DAILY TOTALS

21:00
21:15

20:30

22:00

19:15

15:00

16:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

18:00
18:15
18:30
18:45
19:00

21:30
21:45

14:00
14:15
14:30
14:45

17:30
17:45

15:15
15:30
15:45
16:00
16:15

19:30
19:45
20:00

IN & OUT
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00

Wednesday

DAILY TOTALS

Hawthorne Blvd & Dwy 002/(18200 Hawthorne Blvd)

3/13/2019

Total
2,309

C-4



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

  

Queuing Studies 
 
 Drive-Through Queuing Study 

o Chick-fil-A at 18200 Hawthorne Blvd, 
Torrance, CA 
 

 2020 Driveway and Pick-Up 
Window Queue Analysis 

 



Chick-fil-A
18200 Hawthorne Blvd Prepared by:

AimTD LLC
Thursday, 10/01/20 cs@aimtd.com

Time
From Order 

Board to Pick-
Up

Queue 1 to 
Order Board

Queue 2 to 
Order Board

Total Queue
Volume leaving 

the Pick-Up 
Window

11:00 AM 6 4 4 14 6
11:05 AM 6 4 5 15 12
11:10 AM 6 3 5 14 10
11:15 AM 5 3 5 13 10
11:20 AM 7 4 8 19 12
11:25 AM 6 4 6 16 7
11:30 AM 6 3 2 11 7
11:35 AM 6 4 3 13 11
11:40 AM 7 4 5 16 9
11:45 AM 6 4 4 14 13
11:50 AM 6 4 8 18 11
11:55 AM 5 2 4 11 7
12:00 PM 6 3 4 13 7
12:05 PM 5 4 5 14 13
12:10 PM 6 4 5 15 8
12:15 PM 7 4 5 16 11
12:20 PM 6 5 4 15 10
12:25 PM 6 6 6 18 5
12:30 PM 7 6 8 21 12
12:35 PM 6 8 9 23 12
12:40 PM 6 7 7 20 12
12:45 PM 6 9 6 21 14
12:50 PM 6 4 5 15 7
12:55 PM 7 4 4 15 8
1:00 PM 4 1 3 8 7
1:05 PM 6 3 2 11 5
1:10 PM 6 4 6 16 7
1:15 PM 6 4 5 15 13
1:20 PM 6 4 4 14 10
1:25 PM 3 3 4 10 4
1:30 PM 6 5 5 16 12
1:35 PM 6 1 2 9 6
1:40 PM 6 2 2 10 5
1:45 PM 5 6 9 20 7
1:50 PM 6 8 10 24 12
1:55 PM 6 4 6 16 10
2:00 PM 6 5 6 17 9

Torrance, CA 90504
      QUEUE STUDY

mailto:cs@aimtd.com


Chick-fil-A
18200 Hawthorne Blvd Prepared by:

AimTD LLC
Thursday, 10/01/20 cs@aimtd.com

Time
From Order 

Board to Pick-
Up

Queue 1 to 
Order Board

Queue 2 to 
Order Board

Total Queue
Volume leaving 
the Pick-Up 
Window

4:00 PM 6 4 8 18 8
4:05 PM 6 2 5 13 6
4:10 PM 6 4 6 16 9
4:15 PM 6 5 7 18 5
4:20 PM 5 4 8 17 6
4:25 PM 5 3 9 17 7
4:30 PM 5 3 7 15 5
4:35 PM 6 4 6 16 3
4:40 PM 6 3 6 15 9
4:45 PM 6 5 8 19 8
4:50 PM 5 4 6 15 5
4:55 PM 4 4 6 14 4
5:00 PM 6 4 8 18 7
5:05 PM 5 7 10 22 6
5:10 PM 6 6 12 24 7
5:15 PM 6 5 10 21 9
5:20 PM 5 3 13 21 7
5:25 PM 6 4 10 20 9
5:30 PM 6 6 8 20 11
5:35 PM 6 5 7 18 8
5:40 PM 6 8 7 21 3
5:45 PM 5 6 8 19 8
5:50 PM 6 5 9 20 3
5:55 PM 7 5 9 21 5
6:00 PM 6 6 19 31 11
6:05 PM 6 6 15 27 7
6:10 PM 6 6 21 33 10
6:15 PM 5 13 15 33 8
6:20 PM 6 15 13 34 4
6:25 PM 6 11 11 28 7
6:30 PM 6 8 12 26 10
6:35 PM 6 9 7 22 10
6:40 PM 6 8 6 20 7
6:45 PM 6 9 7 22 11
6:50 PM 7 7 6 20 11
6:55 PM 6 5 6 17 12
7:00 PM 6 8 5 19 10

Torrance, CA 90504
      QUEUE STUDY

mailto:cs@aimtd.com


Chick-fil-A
18200 Hawthorne Blvd Driveway Enter/Exit Volume Study Prepared by:

AimTD LLC
Thursday, 10/01/20 cs@aimtd.com

E
nt

er

E
xi

t

E
nt

er

E
xi

t

11:00 AM 19 30 49 19 7 26

11:15 AM 24 29 53 20 7 27

11:30 AM 21 22 43 13 13 26

11:45 AM 21 30 51 24 12 36 Enter Exit Total

12:00 PM 20 38 58 24 8 32 167 159 326

12:15 PM 23 30 53 10 2 12

12:30 PM 18 40 58 17 3 20

12:45 PM 15 26 41 17 5 22

1:00 PM 21 24 45 19 8 27

1:15 PM 13 24 37 14 13 27

1:30 PM 17 18 35 18 9 27

1:45 PM 9 30 39 17 5 22

4:00 PM 12 21 33 11 7 18

4:15 PM 6 11 17 15 8 23

4:30 PM 14 17 31 7 5 12

4:45 PM 20 16 36 14 6 20

5:00 PM 11 26 37 12 3 15

5:15 PM 16 22 38 12 4 16

5:30 PM 9 25 34 19 5 24

5:45 PM 18 27 45 13 1 14 Enter Exit Total

6:00 PM 15 28 43 9 1 10 111 113 224

6:15 PM 15 23 38 12 0 12

6:30 PM 13 32 45 17 0 17

6:45 PM 8 25 33 17 1 18

Pk Hour

Pk Hour

Combined 
(Driveway 2)

Torrance, CA 90504

Time

Driveway 1 
(Hawthorne)

Combined 
(Driveway 1)

Driveway 2

mailto:cs@aimtd.com


Chick-fil-A
18200 Hawthorne Blvd Prepared by:

AimTD LLC
Saturday, 10/17/20 cs@aimtd.com

Time
From Order 

Board to Pick-
Up

Queue 1 to 
Order Board

Queue 2 to 
Order Board

Total Queue
Volume leaving 

the Pick-Up 
Window

11:00 AM 6 9 8 23 4
11:05 AM 7 7 6 20 7
11:10 AM 6 7 7 20 12
11:15 AM 5 5 4 14 6
11:20 AM 6 4 4 14 7
11:25 AM 7 5 4 16 6
11:30 AM 6 4 3 13 9
11:35 AM 6 3 4 13 8
11:40 AM 6 6 5 17 4
11:45 AM 7 5 3 15 8
11:50 AM 5 3 4 12 12
11:55 AM 4 3 2 9 8
12:00 PM 6 5 4 15 6
12:05 PM 7 7 6 20 3
12:10 PM 7 12 8 27 9
12:15 PM 6 10 6 22 12
12:20 PM 7 9 7 23 11
12:25 PM 5 12 6 23 12
12:30 PM 6 11 7 24 4
12:35 PM 6 10 8 24 8
12:40 PM 7 10 11 28 11
12:45 PM 6 6 9 21 9
12:50 PM 6 9 6 21 11
12:55 PM 6 7 8 21 11
1:00 PM 7 11 12 30 9
1:05 PM 6 12 13 31 8
1:10 PM 6 10 11 27 10
1:15 PM 7 9 8 24 11
1:20 PM 7 8 9 24 8
1:25 PM 7 10 11 28 5
1:30 PM 6 11 12 29 13
1:35 PM 7 11 9 27 6
1:40 PM 6 10 8 24 11
1:45 PM 6 11 9 26 9
1:50 PM 7 12 11 30 9
1:55 PM 7 14 7 28 5
2:00 PM 6 15 8 29 11

Torrance, CA 90504
      QUEUE STUDY

mailto:cs@aimtd.com


Chick-fil-A
18200 Hawthorne Blvd Prepared by:

AimTD LLC
Saturday, 10/17/20 cs@aimtd.com

Time
From Order 

Board to Pick-
Up

Queue 1 to 
Order Board

Queue 2 to 
Order Board

Total Queue
Volume leaving 
the Pick-Up 
Window

4:30 PM 5 5 4 14 1
4:35 PM 5 7 5 17 6
4:40 PM 6 9 6 21 9
4:45 PM 6 7 6 19 8
4:50 PM 6 10 7 23 7
4:55 PM 5 8 9 22 10
5:00 PM 6 11 8 25 5
5:05 PM 6 9 6 21 11
5:10 PM 6 5 5 16 10
5:15 PM 7 8 7 22 11
5:20 PM 6 7 9 22 7
5:25 PM 6 10 8 24 7
5:30 PM 6 6 7 19 5
5:35 PM 7 5 6 18 9
5:40 PM 6 5 6 17 9
5:45 PM 7 7 6 20 10
5:50 PM 7 6 7 20 8
5:55 PM 6 9 7 22 8
6:00 PM 6 8 7 21 4
6:05 PM 6 10 8 24 9
6:10 PM 6 9 6 21 10
6:15 PM 5 11 7 23 9
6:20 PM 6 9 8 23 8
6:25 PM 7 8 6 21 11
6:30 PM 6 6 4 16 7
6:35 PM 6 5 4 15 5
6:40 PM 6 4 8 18 12
6:45 PM 5 7 6 18 8
6:50 PM 6 11 7 24 7
6:55 PM 6 12 9 27 6
7:00 PM 6 11 9 26 12
7:05 PM 6 7 7 20 11
7:10 PM 6 9 10 25 10
7:15 PM 6 8 12 26 7
7:20 PM 7 13 9 29 6
7:25 PM 6 14 9 29 13
7:30 PM 6 13 8 27 5

Torrance, CA 90504
      QUEUE STUDY

mailto:cs@aimtd.com


Chick‐fil‐A
18200 Hawthorne Blvd Driveway Enter/Exit Volume Study Prepared by:

AimTD LLC
Saturday, 10/17/20 cs@aimtd.com

E
n

te
r

E
xi

t

E
n

te
r

E
xi

t

11:00 AM 15 23 38 12 16 28

11:15 AM 16 19 35 19 18 37

11:30 AM 18 17 35 21 11 32

11:45 AM 10 22 32 14 21 35 Enter Exit Total

12:00 PM 21 18 39 28 11 39 147 137 284

12:15 PM 25 37 62 16 7 23

12:30 PM 20 30 50 23 4 27

12:45 PM 19 33 52 21 4 25

1:00 PM 22 29 51 14 7 21

1:15 PM 16 25 41 16 10 26

1:30 PM 21 37 58 30 10 40

1:45 PM 19 28 47 21 5 26

4:30 PM 18 16 34 13 6 19

4:45 PM 14 27 41 22 10 32

5:00 PM 14 26 40 8 8 16

5:15 PM 15 17 32 19 9 28

5:30 PM 12 20 32 16 9 25

5:45 PM 21 22 43 18 10 28

6:00 PM 13 21 34 14 5 19

6:15 PM 15 30 45 28 7 35

6:30 PM 12 28 40 18 12 30

6:45 PM 19 25 44 27 10 37 Enter Exit Total

7:00 PM 13 30 43 17 10 27 149 152 301

7:15 PM 25 30 55 18 8 26

Pk Hour

Pk Hour

Combined 
(Driveway 2)

Torrance, CA 90504

Time

Driveway 1 (Hawthorne)

Combined 
(Driveway 1)

Driveway 2



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

  

Queuing Studies 
 
 Drive-Through Queuing Study 

o Chick-fil-A at 18200 Hawthorne Blvd, 
Torrance, CA – Sales Percentages 
 



Monthend Date Dine In To Go Drive Thru
March 2019 20.6% 31.1% 48.3%
April 2019 20.6% 29.8% 49.6%
May 2019 19.4% 30.6% 50.0%
June 2019 20.8% 32.0% 47.2%
July 2019 21.5% 30.4% 48.1%
August 2019 20.9% 31.6% 47.5%
September 2019 19.8% 32.9% 47.3%
October 2019 20.4% 29.0% 50.6%
November 2019 20.5% 28.9% 50.6%
December 2019 20.0% 30.3% 49.7%
January 2020 20.6% 29.0% 50.4%
February 2020 19.9% 30.1% 50.0%

Grand Total 20.4% 30.5% 49.1%

Monthend Date Dine In To Go/Pick-UP Drive Thru
April 2020 0.0% 26.8% 73.2%
May 2020 0.2% 22.2% 77.5%
June 2020 0.3% 24.1% 75.6%
July 2020 0.5% 25.1% 74.4%
August 2020 0.1% 26.2% 73.7%
September 2020 0.0% 29.4% 70.5%

Grand Total 0.2% 25.6% 74.2%

Pre‐COVID‐19 Sales Percentages

Post‐COVID‐19 Sales Percentages

50.9%



190th Street and Western Avenue 
Redevelopment Project 

Traffic Circulation Analysis (TCA) 

 

 

 

 

 

 

 

Queuing Studies 
 
 Drive-Through Queuing Study 

o Shake Shack at 2171 Rosecrans Ave, El 
Segundo, CA 



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

 6/30/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME

1 Person 
Enter

Group of 
2 Enter

Group of 
3 Enter

4 + Enter
1 Person 

Exit
Group of 

2 Exit
Group of 

3 Exit
Group of 
4 + Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

11:00 AM 3 1 0 0 2 1 0 0 1(2), 3(1) 4 3 4

11:15 AM 1 4 1 0 1 0 0 0 1(3), 2(2), 1(2) 6 1 4

11:30 AM 12 4 1 0 16 3 1 0 3(2), 10(1), 1(3) 17 20 14

11:45 AM 11 2 1 0 3 2 1 0 1(3), 4(1), 2(2) 14 6 41 30 7 29

12:00 PM 8 2 1 1 (4) 5 2 0 0 3(1), 1(4), 1(3) 12 7 49 34 5 30

12:15 PM 8 1 4 0 5 2 2 0 6(1), 1(2), 1(3) 13 9 56 42 8 34

12:30 PM 13 1 0 0 12 2 1 1(4) 6(1),1(2) 14 16 53 38 7 27

12:45 PM 8 4 2 0 5 5 3 0 4(1), 2(2), 2(3) 14 13 53 45 8 28

1:00 PM 13 3 0 1(4) 7 4 3 0 5(1), 1(4), 3(2) 17 14 58 52 9 32

1:15 PM 13 4 0 1(4), 1(5) 20 1 1 0 6(1), 3(2), 1(3), 1(4) 19 22 64 65 11 35

1:30 PM 12 2 0 2(4) 20 4 2 1(4) 5(1), 2(2), 1(3), 2(4) 16 27 66 76 10 38

1:45 PM 2 2 0 1(9) 11 1 0 1(5) 2(4), 2(2), 3(1) 5 13 57 76 7 37

TOTAL 104 30 10 7 107 27 14 3

Enter Exit Total
714.253.7888 Pk Hr Total Entering and Exiting 66 76 142
cs@aimtd.com Pk Hr from Veh Parking 38 38 76
NOTES: 4 people were inside of the restaurant before 11 AM Difference Pk Hr (A-C, B-C) = Walk-Ins 28 38 66

Prepared by AimTD LLC  

15 min Pk Hr

(A) and (B) # of Groups

Shake Shack Survey -  Weekday Afternoon

(C) # of Groups by 
Vehicles Parked

(A) Entering Shake Shack (B) Exiting Shake Shack

Pk Hr

assume 
enter = exit (50/50)

(C) Parked/Enterd

Door Counts



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

 6/30/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME
1 Person 

Enter

Group 
of 2 

Enter

Group 
of 3 

Enter

Group 
of 4/ 5 
Enter

1 Person 
Exit

Group 
of 2 Exit

Group 
of 3 Exit

Group 
of 4/ 5 

Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

4:00 PM 10 1 2 0 9 1 0 0 1(3), 5(1), 1(2) 13 10 7

4:15 PM 2 2 0 1(4) 5 4 0 0 1(2), 1(1) 5 9 2

4:30 PM 4 2 1 0 5 2 1 0 1(3), 2(2), 3(1) 7 8 6

4:45 PM 3 2 2 0 6 0 1 0 1(3), 1(2) 7 7 32 34 2 17

5:00 PM 7 2 2 0 8 1 1 1(4) 4(1), 1(2), 1 (3) 11 11 30 35 6 16

5:15 PM 5 2 0 0 4 1 2 0 3(1),2(2) 7 7 32 33 5 19

5:30 PM 7 4 1 0 6 3 0 0 5(1), 3(2), 1(3) 12 9 37 34 9 22

5:45 PM 11 1 2 0 9 2 1 0 7 (1), 2(2) 14 12 44 39 9 29

6:00 PM 4 4 1 0 4 3 1 0 2(1), 2(2). 1(3) 9 8 42 36 5 28

6:15 PM 8 0 1 1(5) 7 3 1 0 6(1), 1(3) 10 11 45 40 7 30

6:30 PM 11 4 1 1(7) 12 3 1 0 3(3), 2(2), 1(4), 5(1) 17 16 50 47 11 32

6:45 PM 9 2 2 2 10 2 2 1(7) 4(1), 2(2), 2(3), 2(4) 15 15 51 50 10 33

TOTAL 81 26 15 6 85 25 11 1

Enter Exit Total
Pk Hr Total Entering and Exiting 51 50 101

sc@aimtd.com Pk Hr from Veh Parking 33 33 66
Difference Pk Hr (A-C, B-C) = Walk-Ins 18 17 35

Shake Shack Survey -  Weekday PM

(A) and (B) # of Groups
(C) # of Groups by 
Vehicles Parked

assume 
enter = exit (50/50)

(C) Parked/Enterd

Door Counts

Prepared by AimTD LLC  

(A) Entering Shake Shack (B) Exiting Shake Shack
Pk Hr15 min

Pk Hr



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

7/10/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME

1 Person 
Enter

Group of 
2 Enter

Group of 
3 Enter

4 + Enter
1 Person 

Exit
Group of 

2 Exit
Group of 

3 Exit
Group of 
4 + Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

11:00 AM 5 0 1 0 1 0 0 0 6(1), 1(3) 6 1 7

11:15 AM 5 0 0 1(5) 6 0 0 0 5(1), 1(5) 6 6 6

11:30 AM 6 8 0 1(4) 8 0 0 0 6(1), 1(4), 6(2) 15 8 13

11:45 AM 12 1 2 0 6 3 2 1(4) 11(1), 1(2), 2(3) 15 12 42 27 14 40

12:00 PM 4 6 4 0 8 4 3 0 4(1), 6(2), 4(3) 14 15 50 41 14 47

12:15 PM 7 3 2 1(5) 9 4 2 1(4) 7(1), 3(2), 2(3) 13 16 57 51 12 53

12:30 PM 8 1 2 2(4) 11 3 0 0 8(1), 1(2), 2(3), 2(4) 13 14 55 57 13 53

12:45 PM 4 1 2 0 6 3 1 0 4(1). 1(2). 2(3) 7 10 47 55 7 46

1:00 PM 8 3 2 0 6 3 3 1(4) 8(1), 3(2), 2(3) 13 13 46 53 13 45

1:15 PM 4 3 2 0 5 3 2 1(4) 4(1), 3(2), 9 11 42 48 7 40

1:30 PM 11 1 1 1(4) 4 5 2 0 10(1), 1(2), 1(3) 14 11 43 45 12 39

1:45 PM 5 3 0 1(4) 3 2 1 0 5(1), 3(2), 1(4) 9 6 45 41 9 41

TOTAL 79 30 18 7 73 30 16 3

Enter Exit Total
Pk Hr Total Entering and Exiting 55 57 112

714.253.7888 Pk Hr from Veh Parking 53 53 106
cs@aimtd.com Difference Pk Hr (A-C, B-C) = Walk-Ins 2 4 6

assume 
enter = exit (50/50)

Prepared by AimTD LLC  

Shake Shack Survey - Saturday Afternoon

(A) and (B) # of Groups
(C) # of Groups by 
Vehicles Parked

(A) Entering Shake Shack (B) Exiting Shake Shack
15 min Pk Hr (C) Parked/Enterd

Pk Hr

Door Counts



2171 Rosecrans Ave
El Segundo, CA 90245

Parking Counts

7/10/2021
(C) Vehicles/People Parked to go 
to Shake Shack (included in (A) 

and (B)

TIME

1 Person 
Enter

Group of 
2 Enter

Group of 
3 Enter

4 + Enter
1 Person 

Exit
Group of 

2 Exit
Group of 

3 Exit
Group of 
4 + Exit

Vehicles parked for Shake Shack and 
(# of people) (A) Enter (B) Exit (A) Enter (B) Exit 15 min Pk Hr

4:00 PM 2 2 2 0 1 1 1 1(4) 2(1), 2(2), 2(3) 6 4 6

4:15 PM 3 2 1 1(4) 1 1 0 0 3(1), 2(2), 1(3) 7 2 6

4:30 PM 5 2 1 1 (4) 7 2 3 0 5(1). 2(1), 1(3), 1(4) 9 12 9

4:45 PM 11 0 0 0 8 3 1 0 7(1) 11 12 33 30 7 28

5:00 PM 9 4 1 4(4) 12 3 1 0 9(1), 4(2), 1(3), 3(4) 18 16 45 42 17 39

5:15 PM 9 4 0 1(5) 2 2 1 1(4) 8(1), 4(2), 1(5) 14 6 52 46 13 46

5:30 PM 8 0 1 1(4) 7 3 2 1(4) 8(1), 1(3), 1(4) 10 13 53 47 10 47

5:45 PM 4 2 0 2(4) 10 2 1 3(4) 4(1), 2(2), 2(4) 8 16 50 51 8 48

6:00 PM 8 2 2 1(4) 5 2 1 1(5) 7(1), 2(2), 2(3), 1(4) 13 9 45 44 12 43

6:15 PM 3 1 1 2(4) 8 3 1 4(4) 2(1), 1(2), 1(3), 2(4) 7 16 38 54 6 36

6:30 PM 5 2 3 0 7 4 0 3 (4) 4(1), 2(2), 3(3) 10 14 38 55 9 35

6:45 PM 5 5 1 1(4) 6 4 4 0 5(1), 5(2), 1(3), 1(4) 12 14 42 53 12 39

TOTAL 72 26 13 7 74 30 16 3

Enter Exit Total
Pk Hr Total Entering and Exiting 50 51 101

714.253.7888 Pk Hr from Veh Parking 48 48 96
cs@aimtd.com Difference Pk Hr (A-C, B-C) = Walk-Ins 2 3 5

assume 
enter = exit (50/50)

Prepared by AimTD LLC  

Shake Shack Survey - Saturday PM

(A) and (B) # of Groups
(C) # of Groups by 
Vehicles Parked

(A) Entering Shake Shack (B) Exiting Shake Shack
15 min Pk Hr (C) Parked/Enterd

Pk Hr

Door Counts
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