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To: Karen Melby, AICP – Development Services Manager 

From: Jon R. Ericson, P.E., PTOE, – City Engineer 

CC: 

Date: July 28, 2017 

Re: PCN17-0032 – Infrastructure Considerations in support of affirmation of Finding Z1 

I have reviewed the staff report associated with PCN17-0032 with respect to the existing 
sanitary sewer, storm drain and transportation infrastructure that serves the subject site.  
Based upon my review, the following evidence is offered in support of finding Z1 – Master Plan 
Policy CF1: 

Sanitary Sewer Sewer Infrastructure 

Review of the City’s current Sewer Model (ATKINS, November 3, 2016 as adopted by the 
Sparks City Council on February 27, 2017 via Resolution 3311) confirms that the subject 
property was included in the build out land use modeling scenario and was assigned a land use 
of Multi Family Residential (Figure 2-3, Atkins 2016).  Additional consultation with ATKINS 
confirms (see attached email correspondence) that 107 multifamily units were assigned to the 
subject parcel in the build out land use model scenario which represents a density of 13.5 units 
per acre (107units/7.92 acres).  The results of the build out land use model indicate that the 
existing sanitary sewer infrastructure in Los Altos Parkway has sufficient capacity to serve up 
to 107 multifamily units on the subject site (ATKINS, Figure 4-12). 

Storm Drain Infrastructure  

Existing storm drain facilities exist within Los Altos Parkway, adjacent to and downstream of 
the subject property. Review of the drainage study completed in support of the Desert 
Highlands Units 2 and 5 developments (Figure 3, Barker Homes 1996) indicates that developed 
runoff conditions for the subject site were included in the analysis and design of supporting 
infrastructure within Los Altos Parkway as well as other downstream facilities. 

As the analysis provided in the report referenced above is dated, prior to approval of any 
building permits for development of the subject site, it will be incumbent upon the applicant 
to provide updated hydrologic and hydraulic calculations that clearly demonstrate the effects 
of post development runoff from the site on the existing infrastructure (SMC 17.24).  Should 
the results of the calculations indicate that conveyance capacity of the existing storm drain 

Exhibit 16
and Attachments



infrastructure is insufficient to safely control run off from the site, it will also be incumbent 
upon the applicant to demonstrate mitigation.  Such mitigation could include, but is not limited 
to, on-site detention or upsizing of the existing infrastructure.   

Transportation Infrastructure 

Los Altos Parkway will provide primary access to the subject site.  The most recent traffic 
impact study of record for the area that includes the subject site was prepared by Traffic Works 
to support the recently approved Miramonte Townhome Development (Traffic Works, 2016). 
A review of the 2035 roadway analysis included in the report indicates that the subject 
property appears to be included in the analysis and was modeled as a developed multifamily 
land use (Page 11, Traffic Works, 2016).  The results of the 2035 analysis conclude that Los 
Altos Parkway will have average daily volumes that correspond to a Level of Service C, which 
is in conformance with the standards of the 2035 Regional Transportation Plan (Page 4, Traffic 
Works 2016).   

Attachments:  

Email Correspondence:  ATKINS and City of Sparks 

Technical Drainage Study for Desert Highlands – Units 2 and 5, Barker Homes 1996. 

Traffic Impact Study for Miramonte Townhome Development – Traffic Works 2016 



From: "Janes, Brian" <Brian.Janes@atkinsglobal.com> 
Date: July 26, 2017 at 12:05:42 PM PDT 
To: "Hummel, Andy" <ahummel@cityofsparks.us> 
Subject: RE: Need to check parameters on a parcel in sewer model 

Andy, we do have that in as multi-family (apartment). Attached are the model details. Let me know if 
you  need anything more specific.  

Brian Janes, P.E., CFM 
Project Manager, Integrated Water Resources 

ATKINS 

10509 Professional Circle, Suite 102, Reno, NV, 89521 | Tel: +1 (775) 828 1622 Ext. 4571831 | Direct: +1 (775) 789 9831 | Fax: +1 
(775) 851 1687 | 
Email: brian.janes@atkinsglobal.com | Web: www.atkinsglobal.com/northamerica   www.atkinsglobal.com

From: Hummel, Andy [mailto:ahummel@cityofsparks.us]  
Sent: Tuesday, July 25, 2017 6:13 PM 
To: Janes, Brian <Brian.Janes@atkinsglobal.com> 
Subject: Need to check parameters on a parcel in sewer model 

Hey Brian – 

Can you check parcel 518-150-11 in the model?  Should show up as multi-family, but wanted to check. 

Thanks! 
Andy 

Andrew Hummel, P.E. 
Utility Manager 
City of Sparks Community Services 
775-353-2375 / 775-420-9771 

This email and any attached files are confidential and copyright protected. If you are not the addressee, any dissemination of this 
communication is strictly prohibited. Unless otherwise expressly agreed in writing, nothing stated in this communication shall be legally 
binding. 

The ultimate parent company of the Atkins Group is WS Atkins plc. Registered in England No. 1885586. Registered Office Woodcote Grove, 
Ashley Road, Epsom, Surrey KT18 5BW. A list of wholly owned Atkins Group companies registered in the United Kingdom and locations 
around the world can be found at http://www.atkinsglobal.com/site-services/group-company-registration-details 

Consider the environment. Please don't print this e-mail unless you really need to.

mailto:Brian.Janes@atkinsglobal.com
mailto:ahummel@cityofsparks.us
mailto:brian.janes@atkinsglobal.com
http://www.atkinsglobal.com/northamerica
http://www.atkinsglobal.com/
mailto:ahummel@cityofsparks.us
mailto:Brian.Janes@atkinsglobal.com
http://www.atkinsglobal.com/site-services/group-company-registration-details
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YOUR QUESTIONS ANSWERED QUICKLY 

Why did you perform this study? 

This Traffic Impact Study evaluates the potential traffic impacts associated with construction of the 
proposed Miramonte Townhome Development.  

What does the project consist of? 

The proposed project consists of up to 448 residential ownership townhome units.  

How much traffic will the project generate? 

The proposed project is anticipated to generate a total of 2,371 daily trips, 171 AM peak hour trips, and 
206 PM peak hour trips. The ITE trip generation manual does not provide any guidance regarding off-peak 
trip generation. Hence, as a conservative estimate, the AM off-peak trip generation was assumed to be 
the same as trip generation during the AM peak hour. 

Are there any traffic impacts? 

All the study intersections are anticipated to operate at acceptable level of service conditions under the 
“Plus Project” scenario. However, excessive queuing is anticipated to occur at the Los Altos Parkway/Vista 
Boulevard (south) intersection. With the addition of the project traffic and existing lane configurations, 
the average westbound queue length is anticipated to be approximately 725 feet during the AM peak 
hour, which exceeds a reasonable queue length at this location. 

Are any traffic related improvements proposed? 

The following two improvements are recommend to mitigate anticipated queuing issues at the Los Altos 
Parkway/Vista Boulevard (south) intersection: 

• Extend the westbound left-turn pocket (on Los Altos Parkway) to 400 feet of striped storage 
length. 

• Optimize the green times allocated to the side street movements (eastbound and westbound).  

No other mitigations are proposed at any other study intersections since the analysis showed that the 
anticipated project traffic does not cause any other significant impacts requiring mitigation. Los Altos 
Parkway south of Belmar Drive (existing two-lane facility) is anticipated to operate at LOS “C” in 2015 and 
in 2035 with the addition of the project traffic. A two-lane facility is shown to provide sufficient capacity 
(LOS “C”) through the year 2035. The project’s contribution of Regional Road Impact Fees will mitigate 
the minor project effects on the overall roadway network. 
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INTRODUCTION 

This report presents the findings of a Traffic Impact Study completed to assess the potential traffic impacts 
on local intersections and roadway segments associated with construction of the Miramonte Townhome 
Development. This traffic impact study has been prepared to document existing traffic conditions, 
quantify traffic volumes generated by the proposed project, identify potential impacts, document 
findings, and make recommendations to mitigate impacts, if any are found. 

 Study Area and Evaluated Scenarios 

The project site is located east of Los Altos Parkway, on the east side of Belmar Drive, in Sparks, NV. The 
study intersections were identified based on scoping conversations with City of Sparks staff. The project 
site location and the study intersections are shown in Figure 1. The following intersections are included 
in this study: 

• Vista Blvd / Los Altos Pkwy (south) 
• Los Altos Pkwy / Belmar Drive 
• Belmar Drive / Project Access Road 
• Los Altos Pkwy / Vista Heights Drive 
• Vista Blvd / Los Altos Pkwy (north) 

The following roadway segments were also analyzed: 

• Los Altos Pkwy (south of Belmar Drive) 
• Los Altos Pkwy (north of Belmar Drive) – Year 2035 only 

This study includes analysis of the both the weekday AM and PM peak hours as these are the periods of 
time in which peak traffic is anticipated to occur. The study also includes analysis of the AM off-peak hour, 
between 9:30 AM and 10:30 AM which occurs after the school peak time period. The evaluated 
development scenarios are:  

• Existing Conditions (no project) 
• Baseline Conditions (existing plus traffic generated by approved but unbuilt lots) 
• Baseline Plus Project Conditions 

Analysis Methodology 

Level of service (LOS) is a term commonly used by transportation practitioners to measure and describe 
the operational characteristics of intersections, roadway segments, and other facilities.  This term equates 
seconds of delay per vehicle at intersections to letter grades “A” through “F” with “A” representing 
optimum conditions and “F” representing breakdown or over capacity flows.  The complete methodology 
is established in the Highway Capacity Manual (HCM), 2010, published by the Transportation Research 
Board. 
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Signalized and Un-signalized Intersections 

Table 1 presents the delay thresholds for each level of service grade at un-signalized and signalized 
intersections. 

Table 1: Level of Service Definition for Intersections 

 
Level of 
Service 

 
Brief Description 

Un-signalized 
Intersections 

(average delay/vehicle 
in seconds) 

Signalized 
Intersections 

(average delay/vehicle 
in seconds) 

A Free flow conditions. < 10 < 10 
B Stable conditions with some 

affect from other vehicles. 
10 to 15 10 to 20 

C Stable conditions with 
significant affect from other 
vehicles. 

15 to 25 20 to 35 

D High density traffic conditions 
still with stable flow. 

25 to 35 35 to 55 

E At or near capacity flows. 35 to 50 55 to 80 
F Over capacity conditions. >  50 > 80 

Source:  Highway Capacity Manual (2010), Chapters 16 and 17 

Level of service calculations were performed for the study intersections using the Synchro 9 software 
suite, with analysis and results reported in accordance with HCM methodology. 
 
Roadway Segments 

Table 2 shows the level of service thresholds for roadway segments as established in the Washoe County 
2035 Regional Transportation Plan (2035 RTP). The daily traffic volumes were compared to the daily 
volume thresholds shown in Table 2 to determine roadway segment level of service.    

Level of Service Policy 

The 2035 Regional Transportation Plan (2035 RTP) establishes level of service criteria for regional roadway 
facilities within Washoe County, the City of Reno, and the City of Sparks.  The current Level of Service 
policy is: 

• “All regional roadway facilities projected to carry less than 27,000 ADT at the latest RTP horizon – 
LOS D or better.” 

• “All regional roadway facilities projected to carry 27,000 ADT or more at the latest RTP horizon – 
LOS E or better.” 

• “All intersections shall be designed to provide a level of service consistent with maintaining the 
policy level of service of the intersecting roadways”. 
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According to the Nevada Department of Transportation’s 2014 AADT data, the average daily volumes on 
the study roadways are less than 27,000 ADT. Hence, the level of service threshold specific to the study 
roadways and intersections is LOS “D”. 

Table 2:  Average Daily Traffic LOS Thresholds by Facility Type for Roadway Planning 

Facility Type Maximum Service Flow Rate (daily for given service level) 

Number of 
Lanes LOS A LOS B LOS C LOS D LOS E 

Freeway 
4 ≤ 28,600 42,700 63,500 80,000 90,200 
6 ≤ 38,300 61,200 91,100 114,000 135,300 
8 51,100 81,500 121,400 153,200 180,400 

10 63,800 101,900 151,800 191,500 225,500 

Arterial-High Access Control 
2 n/a 9,400 17,300 19,200 20,300 
4 n/a 20,400 36,100 38,400 40,600 
6 n/a 31,600 54,700 57,600 60,900 
8 n/a 42,500 73,200 76,800 81,300 

Arterial-Moderate Access Control 
2 n/a 5,500 14,800 17,500 18,600 
4 n/a 12,000 32,200 35,200 36,900 
6 n/a 18,800 49,600 52,900 55,400 
8 n/a 25,600 66,800 70,600 73,900 

Arterial/Collector-Low Access Control 
2 n/a n/a 6,900 13,400 15,100 
4 n/a n/a 15,700 28,400 30,200 
6 n/a n/a 24,800 43,100 45,400 
8 n/a n/a 34,000 57,600 60,600 

Arterial/Collector-Ultra-Low Access Control 
2 n/a n/a 6,500 13,300 14,200 
4 n/a n/a 15,300 27,300 28,600 
6 n/a n/a 24,100 41,200 43,000 
8 n/a n/a 33,300 55,200 57,400 

Source: Washoe County 2035 RTP Table 3-4. 
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EXISTING TRANSPORTATION FACILITIES 

Roadway Facilities 

A brief description of the key roadways in the study area is provided below. 

Vista Boulevard within the study area is a four-lane north-south roadway with two lanes in each direction. 
It is classified as a “Medium Access Control Arterial” in the 2035 RTP. The posted speed limit is 40 mph in 
the study area. 

Los Altos Parkway is a two-lane roadway with one lane in each direction. It is classified as a “Medium 
Access Control Arterial” in the 2035 RTP. The posted speed limit is 35 mph. 

Belmar Drive is a two-lane roadway that serves as one of the main access roadways to the project. It is 
classified as a “Low Access Control Collector” in the 2035 RTP. 

Vista Heights Drive is a two-lane roadway east of Los Altos Parkway. The posted speed limit is 25 mph. 

Alternate Travel Modes 

There are currently sidewalks along the east side of Los Altos Parkway south of Goodwin Road, the west 
side of Los Altos Parkway north of Goodwin Road, both sides of Belmar Drive, both sides of Vista Heights 
Drive, and both sides of Vista Boulevard. Dedicated bike lanes exist in both directions on Los Altos Parkway 
and Vista Boulevard. The project site is adequately served with bicycle and pedestrian facilities. 

EXISTING CONDITIONS 

Traffic Volumes 

Existing traffic volumes were determined by conducting new video counts at the study intersections. The 
counts were conducted during an average mid-week day on February 2nd, 2016 with schools in session. 
The existing intersection traffic volumes and lane configurations are shown on Figure 2, attached. 

Intersection Level of Service 

Level of service calculations were performed using the existing traffic volumes, lane configurations, and 
traffic controls.  The results are presented in Table 3 and the calculation sheets are provided in Appendix 
A, attached. 

As shown in Table 3, all the study intersections operate at acceptable level of service conditions during 
both the AM and PM peak hours, and also during the AM off-peak hour. 
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Table 3: Existing Conditions Intersection Level of Service Summary 

Intersection 
AM Peak AM Off-Peak PM Peak 

LOS Delay LOS Delay LOS Delay 
Los Altos Pkwy/Vista Blvd (south) C 32.8 C 24.5 C 26.3 
Los Altos Pkwy/Belmar Dr A 6.8 A 5.7 A 7.0 
Los Altos Pkwy/Vista Heights Dr A 6.4 A 4.2 A 6.1 
Los Altos Pkwy/Vista Blvd (north) C 23.6 B 18.5 C 31.3 

Roadway Level of Service 

Table 4 summarizes the existing daily volumes on Los Altos Parkway south of Belmar Drive and the 
corresponding level of service.  

 Table 4: Existing Conditions Road Segment Level of Service Summary 

Class Segment # Lanes Daily Volume LOS 

MAC Los Altos Parkway south of Belmar 
Drive 2 10,400 C 

As shown in Table 4, Los Altos Parkway south of Belmar Drive currently operates at LOS “C”. 

BASELINE CONDITIONS 

Baseline Traffic Volumes 

A previously approved development is located north of the proposed project on Belmar Drive. The MTA 
Development has approximately 138 unbuilt lots that are approved for single family housing units. The 
baseline traffic volumes were obtained by adding the trips generated by these 138 approved but unbuilt 
single family homes to the existing traffic volumes. The baseline traffic volumes are shown on Figure 4, 
attached. 

Intersection Level of Service 

Level of service calculations were performed using the baseline traffic volumes, existing lane 
configurations, and existing traffic controls. The results are presented in Table 5 and the calculation sheets 
are provided in Appendix B, attached. 

As shown in Table 5, all the study intersections are anticipated to operate at acceptable LOS conditions. 
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Table 5: Baseline Conditions Intersection Level of Service Summary 

Intersection 
AM Peak AM Off-Peak PM Peak 

LOS Delay LOS Delay LOS Delay 
Los Altos Pkwy/Vista Blvd (south) C 33.6 C 26.4 C 27.7 
Los Altos Pkwy/Belmar Dr A 7.2 A 6.1 A 8.0 
Los Altos Pkwy/Vista Heights Dr A 6.7 A 4.5 A 6.4 
Los Altos Pkwy/Vista Blvd (north) C 24.8 B 19.4 C 33.2 

Roadway Level of Service 

Table 6 summarizes the baseline conditions daily volumes on Los Altos Parkway south of Belmar Drive 
and the corresponding level of service.  

Table 6: Baseline Conditions Road Segment Level of Service Summary 

Class Segment # Lanes 
Baseline 

Daily Volume LOS 

MAC Los Altos Parkway south of Belmar Drive 2 11,193 C 

Los Altos Parkway south of Belmar Drive is anticipated to continue to operate at LOS “C” with the baseline 
traffic volumes. 

Queue Length Analysis 

A micro-simulation analysis was performed using SimTraffic to evaluate westbound queue lengths at the 
Los Altos Parkway/Vista Boulevard (south) intersection. Multiple simulation runs were performed to 
account for the variations that inherently occur between different days. All the simulations were then 
averaged to obtain a representation of a typical day. Table 7 shows the 95th percentile and average queue 
lengths. The 95th percentile queue is the maximum back of queue with 95th percentile traffic volumes. 
In other words, the 95th-percentile queue is the queue length that has only a 5-percent probability of 
being exceeded during the analysis time period. 

Table 7: Baseline Queue Length Summary - Los Altos Parkway/Vista Boulevard (south) 

Intersection Approach 
AM Peak AM Off-Peak PM Peak 

Avg 95%tile Avg 95%tile Avg 95%tile 
Los Altos Pkwy/Vista Blvd (south) Westbound 525 853 160 264 250 402 

With the baseline traffic volumes, existing lane configurations and signal timings, the worst queuing on 
the westbound approach would occur during the AM peak hour. The average westbound queue is 
estimated to be approximately 525 feet during the AM peak hour and 250 feet during the PM peak hour. 
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PROJECT GENERATED TRAFFIC 

Project Description 

The project site is located east of Belmar Drive between Platinum Way and Burlington Drive. The location 
of the project site is shown in Figure 1.  The proposed project consists of 448 ownership townhome units. 

Trip Generation 

Trip generation rates for the proposed project were obtained from the Trip Generation Manual, 9th 
Edition, published by the Institute of Transportation Engineers. Table 8 provides the Daily, AM peak hour 
and PM peak hour trip generation calculation details for the proposed project.  As shown in Table 8, the 
proposed project is anticipated to generate a total of 2,371 daily trips, 171 AM peak hour trips, and 206 
PM peak hour trips. The ITE trip generation manual does not provide any guidance regarding off-peak trip 
generation. Hence, as a conservative estimate, the AM off-peak trip generation was assumed to be same 
as the AM peak hour trip generation. Realistically, the AM off-peak trip generation should be considerably 
lower than the AM peak hour trip generation. 

Table 8: Trip Generation Estimates 

ITE Land Use (#) Size 
(units) Daily 

AM Peak Hour PM Peak Hour 
Total In Out Total In Out 

230 - Residential Condominium/Townhouse 448 2,371 171 29 142 206 138 68 

Project Access 

Access to the project site will be provided via a new Project Access Road that will connect to Belmar Drive. 
The Project Access Road/Belmar Drive intersection will be full-access, allowing for all possible movements, 
with STOP control on the Project Access Road approach.  

Trip Distribution and Assignment 

Traffic generated by the project was distributed to the road network based on the location of the project 
site, major activity centers, the access connection points to arterial roadways, and discussions with City 
of Sparks staff.  

The following trip distribution percentages were used for distributing the project traffic: 

• 60% to/from the south via Vista Boulevard 
• 10% to/from the north via Vista Boulevard 
• 30% to/from the west via Los Altos Parkway 

Project generated trips were assigned to the adjacent roadway system based on the distributions outlined 
above. The project trip assignment is shown on Figure 5, attached.   
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EXISTING PLUS PROJECT CONDITIONS 

Traffic Volumes 

Plus project traffic volumes were developed by adding the project generated trips (Figure 5) to the 
baseline traffic volumes (Figure 4) and are shown on Figure 6, attached.  The “Plus Project” condition Peak 
Hour Factors (PHF) and travel patterns were assumed to remain the same as were observed under existing 
conditions. 

Intersection Level of Service Analysis 

Table 9 presents the level of service analysis summary for the “Plus Project” scenario assuming the existing 
intersection configurations.  Detailed calculation sheets are provided in Appendix C, attached.  

Table 9: Plus Project Intersection Level of Service Summary 

Intersection 
AM Peak AM Off-Peak PM Peak 

LOS Delay LOS Delay LOS Delay 
Los Altos Pkwy/Vista Blvd (south) D 35.5 C 29.5 C 29.4 
Los Altos Pkwy/Belmar Dr A 8.6 A 7.2 B 10.4 
Belmar Dr/Project Dwy B 10.8 B 10.9 B 11.2 
Los Altos Pkwy/Vista Heights Dr A 7.1 A 4.9 A 6.9 
Los Altos Pkwy/Vista Blvd (north) C 26.9 C 21.4 D 36.9 

 
All the study intersections are anticipated to operate at acceptable LOS conditions even with the addition 
of the project traffic. During the AM peak hour and off-peak AM, the increase in average delay does not 
exceed 3 seconds per vehicle at any intersection. During the PM peak hour, the average delay is not 
anticipated to increase by more than 4 seconds per vehicle at any intersection. LOS at the Los Altos 
Parkway/Vista Boulevard (north & south) intersections declines from LOS “C” to LOS “D” with the project. 

Roadway Level of Service 

Table 10 summarizes the “Plus Project” conditions roadway level of service.  

Table 10: Plus Project Conditions Road Segment Level of Service Summary 

Class Segment # Lanes 
Plus Project 

Daily Volume LOS 

MAC Los Altos Parkway south of Belmar Drive 2 12,616 C 

As shown in Table 10, Los Altos Parkway south of Belmar Drive will operate at acceptable LOS conditions 
during the “Plus Project” scenario. The roadway LOS remains unchanged (LOS “C”) after addition of the 
project traffic. 
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Queue Length Analysis 

A micro-simulation analysis was performed to estimate the “Plus Project” conditions queue lengths. Table 
11 summarizes the average and 95th percentile queue lengths. 

Table 11: Plus Project Queue Length Summary - Los Altos Parkway/Vista Boulevard (south) 

 

With the addition of the project traffic, during the AM peak hour, the average queue length on the 
westbound approach at the Los Altos Parkway/Vista Boulevard (south) intersection is anticipated to 
increase by approximately 449 feet compared to the baseline conditions. The average westbound queue 
length during the AM peak hour, with the existing lane configuration, is anticipated to be approximately 
725 feet. The average queue lengths during the AM off-peak and PM peak hours are anticipated to 
increase by approximately 70 to 80 feet compared to the baseline conditions.  

2035 ROADWAY ANALYSIS 

Traffic volumes in the broader study area are anticipated to increase in the future as more development 
occurs in east Sparks. However, potential future traffic generated by all of the approved but unbuilt 
housing units in the immediate project vicinity have been included in the Baseline Conditions. Very little 
additional traffic volume growth is anticipated to occur on Belmar Drive or Los Altos Parkway. Hence, no 
additional growth rates were applied for 2035 roadway segment analysis as discussed and agreed with 
City of Sparks staff. 

Table 12 summarizes the 2035 roadway segment level of service analysis. 

Table 12: 2035 Road Segment Level of Service Summary 

Class Segment # Lanes 
2035 

Daily Volume LOS 

MAC Los Altos Parkway south of Belmar Drive 2 12,616 C 
MAC Los Altos Parkway north of Belmar Drive 2 8,212 C 

 

As shown in Table 12, Los Altos Parkway south of Belmar Drive and Los Altos Parkway north of Belmar 
Drive are anticipated to operate at acceptable LOS conditions in the year 2035. The roadway LOS remains 
unchanged after the addition of the project traffic. 

  

Avg 95%tile Avg 95%tile Avg 95%tile
Los Altos Pkwy/Vista Blvd (south) Westbound Baseline 525 853 160 264 250 402
Los Altos Pkwy/Vista Blvd (south) Westbound Plus Project 716 1302 238 422 320 543

Scenario
AM Peak AM Off-Peak PM Peak

Intersection Approach
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MITIGATION MEASURES 

Although the Los Altos Parkway/Vista Boulevard (south) intersection is anticipated to operate at 
acceptable level of service conditions during the “Plus Project” conditions, the queue length analysis 
shows that the proposed project will contribute to excessive westbound queuing during the AM peak 
hour. During the highest AM peak hour, the average queue length is estimated to extend up to 725 feet, 
with existing lane configuration.  

In order to keep the westbound queue within reasonable limits, without affecting the coordinated 
through movement on Vista Boulevard, we recommend the following improvements: 

• Extend the westbound left-turn pocket to have approximately 400 feet of storage (an increase 
from 120 feet of existing left-turn pocket) as shown in Exhibit 1. 

 
• Increase the green time for the westbound approach keeping the same cycle length and offset as 

exists today. This can be achieved by reducing the green time for the eastbound approach by 11 
seconds and allocating it to the westbound movement. The suggested change in the splits is 
shown in Exhibit 2. 

 

 

 

Exhibit 1 
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With the above two improvements, the resulting westbound queue length is considerably reduced. Table 
12 shows the queue length comparisons. 

Table 12: Queue Length Comparison - Los Altos Parkway/Vista Boulevard (south) 

 

As shown in Table 12, the queue length on the westbound approach is significantly reduced by extending 
the westbound left-turn pocket and optimizing east-west green times. The average queues are anticipated 
to be under 300 feet with extended left-turn storage, during both the peak and non-peak hours.  

CONCLUSIONS & RECOMMENDATIONS 

The following is a list of our key findings and recommendations to best manage the traffic generated by 
the proposed project: 

Project Trips: The proposed project is anticipated to generate a total of 2,371 daily trips, 171 AM peak 
hour trips, and 206 PM peak hour trips. The ITE trip generation manual does not provide any guidance 
regarding off-peak trip generation. Hence, as a conservative estimate, the AM off-peak trip generation 
was assumed to be the same as the trip generation during the AM peak hour. 

Project Access: Access to the project site will be provided via a new Project Access Road that connects to 
Belmar Drive. The Project Access Road/Belmar Drive intersection will be full-access, allowing for all 
possible movements, with STOP control on the Project Access Road approach. A single lane approach is 
sufficient. 

Existing/Baseline Level of Service: All the study intersections operate at acceptable levels of service 
during both the AM and PM peak hours. During the baseline AM peak hour conditions the westbound 
average queue at the Los Altos Parkway/Vista Boulevard (south) intersection is anticipated to exceed 500 
feet. 

Avg 95%tile Avg 95%tile Avg 95%tile
Los Altos Pkwy/Vista Blvd (south) Westbound Baseline 525 853 160 264 250 402
Los Altos Pkwy/Vista Blvd (south) Westbound Plus Project 716 1302 238 422 320 543
Los Altos Pkwy/Vista Blvd (south) Westbound Plus Project - Mitigated 300 421 234 242 266 291

Scenario
AM Peak AM Off-Peak PM Peak

Intersection Approach

Exhibit 2 
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Plus Project Level of Service:  With the addition of the project traffic, all the study intersections continue 
to operate at acceptable Level of Service (LOS) conditions during the AM and PM peak hours, and AM off-
peak hour. However, excessive queuing is anticipated to occur at the at the Los Altos Parkway/Vista 
Boulevard (south) intersection. With the addition of the project traffic, the average westbound queue 
length is anticipated be approximately 725 feet during the AM peak hour, with the existing lane 
configuration. 

Mitigation Measures:  The following two improvements are recommend to mitigate the westbound 
queuing issues at the Los Altos Parkway/Vista Boulevard (south) intersection: 

• Extend the westbound left-turn pocket (on Los Altos Parkway) to approximately 400 feet of 
striped storage length. 

• Optimize the green times allocated to the side street movements (eastbound and westbound).  

No other mitigations are proposed at any other study intersections since the analysis shows that the 
anticipated project traffic does not cause any other significant impacts requiring mitigation. 

2035 Roadway Level of Service: The Los Altos Parkway south of Belmar Drive road segment and Los Altos 
Parkway north of Belmar Drive road segment are anticipated to operate at LOS “C” under 2035 conditions. 
The roadway segment LOS is anticipated to be the same with or without project. A two-lane facility is 
shown to provide sufficient capacity (LOS “C”) on Los Altos Parkway through the year 2035. 

Regional Road Impact Fees:  The project’s contribution of standard Regional Road Impact Fees will 
mitigate the minor project effects on the overall roadway network. 
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Appendix A 

Existing Conditions LOS Calculations 

 

 

 

 

 



HCM Signalized Intersection Capacity Analysis

1: Vista Blvd & Los Altos Pkwy 2/24/2016

   Baseline Synchro 9 Light Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 817 0 10 1 302 187 22 1056 0
Future Volume (vph) 0 0 5 817 0 10 1 302 187 22 1056 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.86 1.00 1.00 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 0.95 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1627 1698 1698 1787 3574 1599 1787 3574
Flt Permitted 1.00 0.95 0.95 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1627 1698 1698 1787 3574 1599 1787 3574
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 5 888 0 11 1 328 203 24 1148 0
RTOR Reduction (vph) 0 5 0 0 80 0 0 0 110 0 0 0
Lane Group Flow (vph) 0 0 0 453 366 0 1 328 93 24 1148 0
Turn Type NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 0.9 42.0 42.0 1.0 59.4 59.4 4.4 62.8
Effective Green, g (s) 0.9 42.0 42.0 1.0 59.4 59.4 4.4 62.8
Actuated g/C Ratio 0.01 0.32 0.32 0.01 0.46 0.46 0.03 0.48
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 11 548 548 13 1633 730 60 1726
v/s Ratio Prot c0.00 c0.27 0.22 0.00 0.09 c0.01 c0.32
v/s Ratio Perm 0.06
v/c Ratio 0.00 0.83 0.67 0.08 0.20 0.13 0.40 0.67
Uniform Delay, d1 64.1 40.6 38.0 64.0 21.1 20.4 61.5 25.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 9.4 2.4 0.9 0.3 0.4 1.6 2.0
Delay (s) 64.1 50.1 40.4 65.0 21.4 20.7 63.1 27.6
Level of Service E D D E C C E C
Approach Delay (s) 64.1 45.3 21.2 28.4
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Roundabout

2: Belmar Dr & Los Altos Pkwy 2/17/2016

   Baseline Synchro 9 Light Report
Page 1

Intersection
Intersection Delay, s/veh 6.8
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 93 66 413
Demand Flow Rate, veh/h 94 66 417
Vehicles Circulating, veh/h 34 6 90
Vehicles Exiting, veh/h 38 501 38
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.1 3.7 7.9
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 94 66 417
Cap Entry Lane, veh/h 1092 1123 1033
Entry HV Adj Factor 0.989 0.995 0.990
Flow Entry, veh/h 93 66 413
Cap Entry, veh/h 1081 1117 1023
V/C Ratio 0.086 0.059 0.404
Control Delay, s/veh 4.1 3.7 7.9
LOS A A A
95th %tile Queue, veh 0 0 2



HCM 2010 Roundabout

4: Vista Hills Dr & Los Altos Pkwy 2/17/2016

   Baseline Synchro 9 Light Report
Page 2

Intersection
Intersection Delay, s/veh 6.4
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 347 146 168
Demand Flow Rate, veh/h 350 147 169
Vehicles Circulating, veh/h 125 35 229
Vehicles Exiting, veh/h 57 363 246
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 7.4 4.5 5.9
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 350 147 169
Cap Entry Lane, veh/h 997 1091 899
Entry HV Adj Factor 0.991 0.992 0.992
Flow Entry, veh/h 347 146 168
Cap Entry, veh/h 989 1082 892
V/C Ratio 0.351 0.135 0.188
Control Delay, s/veh 7.4 4.5 5.9
LOS A A A
95th %tile Queue, veh 2 0 1



HCM Signalized Intersection Capacity Analysis

5: Vista Dr & Los Altos Pkwy 2/17/2016

   Baseline Synchro 9 Light Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 48 112 143 171 18 73 228 34 28 1158 464
Future Volume (vph) 105 48 112 143 171 18 73 228 34 28 1158 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.89 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1684 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1684 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 117 53 124 159 190 20 81 253 38 31 1287 516
RTOR Reduction (vph) 0 84 0 0 0 17 0 8 0 0 0 236
Lane Group Flow (vph) 117 93 0 159 190 3 81 283 0 31 1287 280
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 6.9 12.8 9.2 15.1 15.1 7.3 57.3 3.6 53.6 53.6
Effective Green, g (s) 6.9 12.8 9.2 15.1 15.1 7.3 57.3 3.6 53.6 53.6
Actuated g/C Ratio 0.07 0.13 0.09 0.15 0.15 0.07 0.58 0.04 0.54 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 217 322 287 244 131 2030 65 1936 866
v/s Ratio Prot 0.03 0.06 c0.05 c0.10 c0.05 c0.08 0.02 c0.36
v/s Ratio Perm 0.00 0.17
v/c Ratio 0.49 0.43 0.49 0.66 0.01 0.62 0.14 0.48 0.66 0.32
Uniform Delay, d1 44.3 39.7 42.6 39.5 35.6 44.4 9.5 46.7 16.2 12.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.4 1.2 5.6 0.0 8.4 0.1 5.4 1.8 1.0
Delay (s) 45.8 41.1 43.8 45.1 35.6 52.9 9.7 52.2 18.0 13.6
Level of Service D D D D D D A D B B
Approach Delay (s) 43.0 44.1 19.1 17.4
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 23.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 98.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 3 2 288 5 27 1 295 160 20 414 2
Future Volume (vph) 4 3 2 288 5 27 1 295 160 20 414 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.97 1.00 0.97 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 1698 1675 1072 2859 1583 1787 3572
Flt Permitted 0.98 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1785 1698 1675 1072 2859 1583 1787 3572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 3 2 313 5 29 1 321 174 22 450 2
RTOR Reduction (vph) 0 2 0 0 7 0 0 0 63 0 0 0
Lane Group Flow (vph) 0 7 0 175 165 0 1 321 111 22 452 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type Split NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.3 18.1 18.1 1.1 83.0 83.0 4.3 86.2
Effective Green, g (s) 1.3 18.1 18.1 1.1 83.0 83.0 4.3 86.2
Actuated g/C Ratio 0.01 0.14 0.14 0.01 0.64 0.64 0.03 0.66
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 17 236 233 9 1825 1010 59 2368
v/s Ratio Prot c0.00 c0.10 0.10 0.00 0.11 c0.01 c0.13
v/s Ratio Perm 0.07
v/c Ratio 0.41 0.74 0.71 0.11 0.18 0.11 0.37 0.19
Uniform Delay, d1 64.0 53.7 53.4 64.0 9.6 9.1 61.5 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 10.4 7.8 2.0 0.2 0.2 1.4 0.2
Delay (s) 69.8 64.1 61.2 66.0 9.8 9.4 63.0 8.6
Level of Service E E E E A A E A
Approach Delay (s) 69.8 62.7 9.7 11.1
Approach LOS E E A B

Intersection Summary
HCM 2000 Control Delay 24.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh 5.7
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 78 164 335
Demand Flow Rate, veh/h 79 165 338
Vehicles Circulating, veh/h 131 10 64
Vehicles Exiting, veh/h 44 392 146
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 4.4 4.5 6.6
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 79 165 338
Cap Entry Lane, veh/h 991 1119 1060
Entry HV Adj Factor 0.987 0.992 0.990
Flow Entry, veh/h 78 164 335
Cap Entry, veh/h 978 1110 1050
V/C Ratio 0.080 0.147 0.319
Control Delay, s/veh 4.4 4.5 6.6
LOS A A A
95th %tile Queue, veh 0 1 1
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Intersection
Intersection Delay, s/veh 4.2
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 110 89 93
Demand Flow Rate, veh/h 112 90 94
Vehicles Circulating, veh/h 69 40 53
Vehicles Exiting, veh/h 61 107 128
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.4 4.1 4.1
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 112 90 94
Cap Entry Lane, veh/h 1055 1086 1072
Entry HV Adj Factor 0.982 0.992 0.994
Flow Entry, veh/h 110 89 93
Cap Entry, veh/h 1036 1077 1066
V/C Ratio 0.106 0.083 0.088
Control Delay, s/veh 4.4 4.1 4.1
LOS A A A
95th %tile Queue, veh 0 0 0
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 143 63 63 61 100 18 85 234 35 25 534 245
Future Volume (vph) 143 63 63 61 100 18 85 234 35 25 534 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1740 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1740 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 154 68 68 66 108 19 91 252 38 27 574 263
RTOR Reduction (vph) 0 49 0 0 0 17 0 8 0 0 0 139
Lane Group Flow (vph) 154 87 0 66 108 2 91 282 0 27 574 124
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 7.7 11.1 4.3 7.7 7.7 6.8 38.6 2.3 34.1 34.1
Effective Green, g (s) 7.7 11.1 4.3 7.7 7.7 6.8 38.6 2.3 34.1 34.1
Actuated g/C Ratio 0.11 0.15 0.06 0.11 0.11 0.09 0.53 0.03 0.47 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 267 206 200 170 168 1870 56 1685 754
v/s Ratio Prot c0.04 c0.05 0.02 c0.06 c0.05 0.08 0.02 c0.16
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.42 0.33 0.32 0.54 0.01 0.54 0.15 0.48 0.34 0.16
Uniform Delay, d1 30.2 27.3 32.6 30.6 28.9 31.3 8.5 34.4 12.0 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.7 0.9 3.0 0.0 3.5 0.2 6.4 0.6 0.5
Delay (s) 31.0 28.0 33.5 33.6 28.9 34.8 8.7 40.8 12.6 11.4
Level of Service C C C C C C A D B B
Approach Delay (s) 29.6 33.1 14.9 13.1
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 72.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1 2 367 2 35 2 1222 736 38 448 0
Future Volume (vph) 0 1 2 367 2 35 2 1222 736 38 448 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.91 1.00 0.97 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1712 1698 1672 1072 2859 1583 1787 3574
Flt Permitted 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1712 1698 1672 1072 2859 1583 1787 3574
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1 2 386 2 37 2 1286 775 40 472 0
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 282 0 0 0
Lane Group Flow (vph) 0 1 0 216 204 0 2 1286 493 40 472 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.1 23.3 23.3 1.2 95.4 95.4 6.9 101.1
Effective Green, g (s) 1.1 23.3 23.3 1.2 95.4 95.4 6.9 101.1
Actuated g/C Ratio 0.01 0.16 0.16 0.01 0.64 0.64 0.05 0.67
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 12 263 259 8 1818 1006 82 2408
v/s Ratio Prot c0.00 c0.13 0.12 0.00 c0.45 c0.02 0.13
v/s Ratio Perm 0.31
v/c Ratio 0.08 0.82 0.79 0.25 0.71 0.49 0.49 0.20
Uniform Delay, d1 73.9 61.3 61.0 74.0 18.1 14.4 69.8 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 17.5 13.5 5.9 2.4 1.7 1.7 0.2
Delay (s) 75.1 78.8 74.5 79.8 20.4 16.1 71.5 9.4
Level of Service E E E E C B E A
Approach Delay (s) 75.1 76.7 18.9 14.2
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 26.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh 7.0
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 60 487 213
Demand Flow Rate, veh/h 61 492 215
Vehicles Circulating, veh/h 409 9 53
Vehicles Exiting, veh/h 92 259 417
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 5.7 8.0 5.2
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 61 492 215
Cap Entry Lane, veh/h 751 1120 1072
Entry HV Adj Factor 0.984 0.990 0.991
Flow Entry, veh/h 60 487 213
Cap Entry, veh/h 738 1108 1061
V/C Ratio 0.081 0.439 0.201
Control Delay, s/veh 5.7 8.0 5.2
LOS A A A
95th %tile Queue, veh 0 2 1
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Intersection
Intersection Delay, s/veh 6.1
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 114 319 244
Demand Flow Rate, veh/h 116 323 246
Vehicles Circulating, veh/h 166 121 56
Vehicles Exiting, veh/h 278 181 226
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 5.0 7.0 5.6
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 116 323 246
Cap Entry Lane, veh/h 957 1001 1068
Entry HV Adj Factor 0.983 0.989 0.991
Flow Entry, veh/h 114 319 244
Cap Entry, veh/h 941 990 1059
V/C Ratio 0.121 0.323 0.230
Control Delay, s/veh 5.0 7.0 5.6
LOS A A A
95th %tile Queue, veh 0 1 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 336 154 65 145 112 43 206 1244 145 54 440 234
Future Volume (vph) 336 154 65 145 112 43 206 1244 145 54 440 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1797 3467 1881 1599 1787 3518 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1797 3467 1881 1599 1787 3518 1787 3574 1599
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 361 166 70 156 120 46 222 1338 156 58 473 252
RTOR Reduction (vph) 0 16 0 0 0 40 0 6 0 0 0 153
Lane Group Flow (vph) 361 220 0 156 120 6 222 1488 0 58 473 99
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 13.1 17.7 9.0 13.6 13.6 16.8 51.4 3.9 38.5 38.5
Effective Green, g (s) 13.1 17.7 9.0 13.6 13.6 16.8 51.4 3.9 38.5 38.5
Actuated g/C Ratio 0.13 0.18 0.09 0.14 0.14 0.17 0.52 0.04 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 324 318 261 221 306 1845 71 1404 628
v/s Ratio Prot c0.10 c0.12 0.04 0.06 c0.12 c0.42 0.03 0.13
v/s Ratio Perm 0.00 0.06
v/c Ratio 0.78 0.68 0.49 0.46 0.03 0.73 0.81 0.82 0.34 0.16
Uniform Delay, d1 41.1 37.5 42.3 38.8 36.5 38.4 19.2 46.7 20.8 19.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 5.8 1.2 1.3 0.1 8.3 3.9 49.3 0.6 0.5
Delay (s) 49.2 43.3 43.5 40.1 36.5 46.7 23.1 96.0 21.5 19.8
Level of Service D D D D D D C F C B
Approach Delay (s) 46.8 41.2 26.1 26.4
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 31.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 98.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 863 0 10 1 302 203 22 1056 0
Future Volume (vph) 0 0 5 863 0 10 1 302 203 22 1056 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.86 1.00 1.00 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 0.95 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1627 1698 1698 1787 3574 1599 1787 3574
Flt Permitted 1.00 0.95 0.95 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1627 1698 1698 1787 3574 1599 1787 3574
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 5 938 0 11 1 328 221 24 1148 0
RTOR Reduction (vph) 0 5 0 0 77 0 0 0 125 0 0 0
Lane Group Flow (vph) 0 0 0 478 394 0 1 328 96 24 1148 0
Turn Type NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 0.9 44.8 44.8 1.0 56.6 56.6 4.4 60.0
Effective Green, g (s) 0.9 44.8 44.8 1.0 56.6 56.6 4.4 60.0
Actuated g/C Ratio 0.01 0.34 0.34 0.01 0.44 0.44 0.03 0.46
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 11 585 585 13 1556 696 60 1649
v/s Ratio Prot c0.00 c0.28 0.23 0.00 0.09 c0.01 c0.32
v/s Ratio Perm 0.06
v/c Ratio 0.00 0.82 0.67 0.08 0.21 0.14 0.40 0.70
Uniform Delay, d1 64.1 38.9 36.3 64.0 22.8 22.0 61.5 27.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 8.2 2.4 0.9 0.3 0.4 1.6 2.5
Delay (s) 64.1 47.1 38.8 65.0 23.1 22.5 63.1 30.2
Level of Service E D D E C C E C
Approach Delay (s) 64.1 42.9 22.9 30.9
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh 7.2
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 188 89 422
Demand Flow Rate, veh/h 190 90 426
Vehicles Circulating, veh/h 34 15 156
Vehicles Exiting, veh/h 71 567 68
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.9 4.0 8.9
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 190 90 426
Cap Entry Lane, veh/h 1092 1113 967
Entry HV Adj Factor 0.989 0.985 0.990
Flow Entry, veh/h 188 89 422
Cap Entry, veh/h 1081 1097 957
V/C Ratio 0.174 0.081 0.441
Control Delay, s/veh 4.9 4.0 8.9
LOS A A A
95th %tile Queue, veh 1 0 2
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Intersection
Intersection Delay, s/veh 6.7
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 360 173 181
Demand Flow Rate, veh/h 363 175 182
Vehicles Circulating, veh/h 153 39 229
Vehicles Exiting, veh/h 61 372 287
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 7.8 4.8 6.1
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 363 175 182
Cap Entry Lane, veh/h 970 1087 899
Entry HV Adj Factor 0.992 0.991 0.992
Flow Entry, veh/h 360 173 181
Cap Entry, veh/h 962 1077 892
V/C Ratio 0.374 0.161 0.203
Control Delay, s/veh 7.8 4.8 6.1
LOS A A A
95th %tile Queue, veh 2 1 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 55 112 143 194 26 73 228 34 31 1158 464
Future Volume (vph) 105 55 112 143 194 26 73 228 34 31 1158 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.90 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1692 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1692 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 117 61 124 159 216 29 81 253 38 34 1287 516
RTOR Reduction (vph) 0 71 0 0 0 24 0 8 0 0 0 238
Lane Group Flow (vph) 117 114 0 159 216 5 81 283 0 34 1287 278
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 6.9 14.2 9.2 16.5 16.5 7.4 57.4 3.6 53.6 53.6
Effective Green, g (s) 6.9 14.2 9.2 16.5 16.5 7.4 57.4 3.6 53.6 53.6
Actuated g/C Ratio 0.07 0.14 0.09 0.16 0.16 0.07 0.57 0.04 0.53 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 238 239 317 309 262 131 2003 64 1908 853
v/s Ratio Prot 0.03 0.07 c0.05 c0.11 c0.05 c0.08 0.02 c0.36
v/s Ratio Perm 0.00 0.17
v/c Ratio 0.49 0.48 0.50 0.70 0.02 0.62 0.14 0.53 0.67 0.33
Uniform Delay, d1 45.1 39.7 43.4 39.6 35.2 45.1 10.0 47.6 17.0 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.5 1.3 6.8 0.0 8.4 0.1 8.2 1.9 1.0
Delay (s) 46.7 41.2 44.7 46.4 35.2 53.5 10.2 55.8 19.0 14.2
Level of Service D D D D D D B E B B
Approach Delay (s) 43.3 44.9 19.6 18.3
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 4 3 2 334 5 27 1 295 176 20 414 2
Future Volume (vph) 4 3 2 334 5 27 1 295 176 20 414 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.97 1.00 0.98 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1785 1698 1678 1072 2859 1583 1787 3572
Flt Permitted 0.98 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1785 1698 1678 1072 2859 1583 1787 3572
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 4 3 2 363 5 29 1 321 191 22 450 2
RTOR Reduction (vph) 0 2 0 0 6 0 0 0 72 0 0 0
Lane Group Flow (vph) 0 7 0 200 191 0 1 321 119 22 452 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type Split NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.3 20.0 20.0 1.1 81.1 81.1 4.3 84.3
Effective Green, g (s) 1.3 20.0 20.0 1.1 81.1 81.1 4.3 84.3
Actuated g/C Ratio 0.01 0.15 0.15 0.01 0.62 0.62 0.03 0.65
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 17 261 258 9 1783 987 59 2316
v/s Ratio Prot c0.00 c0.12 0.11 0.00 0.11 c0.01 c0.13
v/s Ratio Perm 0.08
v/c Ratio 0.41 0.77 0.74 0.11 0.18 0.12 0.37 0.20
Uniform Delay, d1 64.0 52.8 52.5 64.0 10.4 9.9 61.5 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 11.4 9.6 2.0 0.2 0.3 1.4 0.2
Delay (s) 69.8 64.2 62.1 66.0 10.6 10.2 63.0 9.4
Level of Service E E E E B B E A
Approach Delay (s) 69.8 63.1 10.5 11.9
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 26.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Roundabout
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Intersection
Intersection Delay, s/veh 6.1
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 154 182 343
Demand Flow Rate, veh/h 155 184 346
Vehicles Circulating, veh/h 131 18 116
Vehicles Exiting, veh/h 71 444 170
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 5.1 4.8 7.2
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 155 184 346
Cap Entry Lane, veh/h 991 1110 1006
Entry HV Adj Factor 0.994 0.988 0.991
Flow Entry, veh/h 154 182 343
Cap Entry, veh/h 984 1096 997
V/C Ratio 0.156 0.166 0.344
Control Delay, s/veh 5.1 4.8 7.2
LOS A A A
95th %tile Queue, veh 1 1 2



HCM 2010 Roundabout
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Intersection
Intersection Delay, s/veh 4.5
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 121 145 104
Demand Flow Rate, veh/h 123 146 105
Vehicles Circulating, veh/h 125 43 53
Vehicles Exiting, veh/h 64 115 195
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 4.8 4.6 4.2
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 123 146 105
Cap Entry Lane, veh/h 997 1082 1072
Entry HV Adj Factor 0.984 0.992 0.994
Flow Entry, veh/h 121 145 104
Cap Entry, veh/h 981 1073 1065
V/C Ratio 0.123 0.135 0.098
Control Delay, s/veh 4.8 4.6 4.2
LOS A A A
95th %tile Queue, veh 0 0 0



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 143 70 63 61 123 26 85 234 35 38 534 245
Future Volume (vph) 143 70 63 61 123 26 85 234 35 38 534 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1747 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1747 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 154 75 68 66 132 28 91 252 38 41 574 263
RTOR Reduction (vph) 0 43 0 0 0 25 0 9 0 0 0 141
Lane Group Flow (vph) 154 100 0 66 132 3 91 281 0 41 574 122
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 7.7 12.0 4.2 8.5 8.5 6.8 36.9 3.4 33.5 33.5
Effective Green, g (s) 7.7 12.0 4.2 8.5 8.5 6.8 36.9 3.4 33.5 33.5
Actuated g/C Ratio 0.11 0.17 0.06 0.12 0.12 0.09 0.51 0.05 0.46 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 289 200 220 187 167 1783 83 1651 738
v/s Ratio Prot c0.04 c0.06 0.02 c0.07 c0.05 c0.08 0.02 c0.16
v/s Ratio Perm 0.00 0.08
v/c Ratio 0.42 0.34 0.33 0.60 0.02 0.54 0.16 0.49 0.35 0.16
Uniform Delay, d1 30.3 26.8 32.8 30.4 28.3 31.4 9.5 33.7 12.5 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.7 1.0 4.4 0.0 3.6 0.2 4.6 0.6 0.5
Delay (s) 31.1 27.5 33.8 34.7 28.3 35.0 9.7 38.3 13.1 11.8
Level of Service C C C C C C A D B B
Approach Delay (s) 29.4 33.7 15.7 13.9
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 72.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1 2 400 2 35 2 1222 787 38 448 0
Future Volume (vph) 0 1 2 400 2 35 2 1222 787 38 448 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.91 1.00 0.98 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1712 1698 1674 1072 2859 1583 1787 3574
Flt Permitted 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1712 1698 1674 1072 2859 1583 1787 3574
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1 2 421 2 37 2 1286 828 40 472 0
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 309 0 0 0
Lane Group Flow (vph) 0 1 0 232 223 0 2 1286 519 40 472 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.1 24.6 24.6 1.2 94.1 94.1 6.9 99.8
Effective Green, g (s) 1.1 24.6 24.6 1.2 94.1 94.1 6.9 99.8
Actuated g/C Ratio 0.01 0.16 0.16 0.01 0.63 0.63 0.05 0.67
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 12 278 274 8 1793 993 82 2377
v/s Ratio Prot c0.00 c0.14 0.13 0.00 c0.45 c0.02 0.13
v/s Ratio Perm 0.33
v/c Ratio 0.08 0.83 0.81 0.25 0.72 0.52 0.49 0.20
Uniform Delay, d1 73.9 60.7 60.5 74.0 18.9 15.5 69.8 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 18.2 15.9 5.9 2.5 2.0 1.7 0.2
Delay (s) 75.1 78.9 76.4 79.8 21.4 17.5 71.5 9.9
Level of Service E E E E C B E A
Approach Delay (s) 75.1 77.7 19.9 14.7
Approach LOS E E B B

Intersection Summary
HCM 2000 Control Delay 27.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh 8.0
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 117 547 240
Demand Flow Rate, veh/h 118 552 242
Vehicles Circulating, veh/h 409 36 92
Vehicles Exiting, veh/h 179 298 435
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 6.5 9.2 5.8
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 118 552 242
Cap Entry Lane, veh/h 751 1090 1031
Entry HV Adj Factor 0.992 0.991 0.992
Flow Entry, veh/h 117 547 240
Cap Entry, veh/h 744 1080 1022
V/C Ratio 0.157 0.506 0.235
Control Delay, s/veh 6.5 9.2 5.8
LOS A A A
95th %tile Queue, veh 1 3 1



HCM 2010 Roundabout
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Intersection
Intersection Delay, s/veh 6.4
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 122 337 282
Demand Flow Rate, veh/h 124 341 285
Vehicles Circulating, veh/h 184 132 56
Vehicles Exiting, veh/h 289 209 252
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 5.1 7.3 6.0
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 124 341 285
Cap Entry Lane, veh/h 940 990 1068
Entry HV Adj Factor 0.984 0.989 0.991
Flow Entry, veh/h 122 337 282
Cap Entry, veh/h 925 979 1059
V/C Ratio 0.132 0.344 0.267
Control Delay, s/veh 5.1 7.3 6.0
LOS A A A
95th %tile Queue, veh 0 2 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 336 179 65 145 128 49 206 1244 145 62 440 234
Future Volume (vph) 336 179 65 145 128 49 206 1244 145 62 440 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1806 3467 1881 1599 1787 3518 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1806 3467 1881 1599 1787 3518 1787 3574 1599
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 361 192 70 156 138 53 222 1338 156 67 473 252
RTOR Reduction (vph) 0 13 0 0 0 45 0 6 0 0 0 154
Lane Group Flow (vph) 361 249 0 156 138 8 222 1488 0 67 473 98
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 13.0 19.3 9.1 15.4 15.4 17.1 51.2 5.0 39.1 39.1
Effective Green, g (s) 13.0 19.3 9.1 15.4 15.4 17.1 51.2 5.0 39.1 39.1
Actuated g/C Ratio 0.13 0.19 0.09 0.15 0.15 0.17 0.51 0.05 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 448 346 313 287 244 303 1790 88 1389 621
v/s Ratio Prot c0.10 c0.14 0.04 0.07 c0.12 c0.42 0.04 0.13
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.81 0.72 0.50 0.48 0.03 0.73 0.83 0.76 0.34 0.16
Uniform Delay, d1 42.6 38.1 43.6 38.9 36.3 39.6 21.0 47.2 21.7 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 7.0 1.3 1.3 0.1 8.8 4.7 31.5 0.7 0.5
Delay (s) 52.7 45.1 44.8 40.2 36.3 48.4 25.7 78.7 22.3 20.6
Level of Service D D D D D D C E C C
Approach Delay (s) 49.5 41.7 28.6 26.5
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 948 0 10 1 302 220 22 1056 0
Future Volume (vph) 0 0 5 948 0 10 1 302 220 22 1056 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.86 1.00 1.00 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 0.95 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1627 1698 1698 1787 3574 1599 1787 3574
Flt Permitted 1.00 0.95 0.95 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1627 1698 1698 1787 3574 1599 1787 3574
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 5 1030 0 11 1 328 239 24 1148 0
RTOR Reduction (vph) 0 5 0 0 71 0 0 0 147 0 0 0
Lane Group Flow (vph) 0 0 0 525 445 0 1 328 92 24 1148 0
Turn Type NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 0.9 51.4 51.4 1.0 50.0 50.0 4.4 53.4
Effective Green, g (s) 0.9 51.4 51.4 1.0 50.0 50.0 4.4 53.4
Actuated g/C Ratio 0.01 0.40 0.40 0.01 0.38 0.38 0.03 0.41
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 11 671 671 13 1374 615 60 1468
v/s Ratio Prot c0.00 c0.31 0.26 0.00 0.09 c0.01 c0.32
v/s Ratio Perm 0.06
v/c Ratio 0.00 0.78 0.66 0.08 0.24 0.15 0.40 0.78
Uniform Delay, d1 64.1 34.4 32.2 64.0 27.1 26.1 61.5 33.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 5.5 1.9 0.9 0.4 0.5 1.6 4.2
Delay (s) 64.1 39.9 34.1 65.0 27.5 26.6 63.1 37.5
Level of Service E D C E C C E D
Approach Delay (s) 64.1 37.0 27.2 38.0
Approach LOS E D C D

Intersection Summary
HCM 2000 Control Delay 35.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 387 113 439
Demand Flow Rate, veh/h 391 114 443
Vehicles Circulating, veh/h 34 32 276
Vehicles Exiting, veh/h 112 687 149
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 7.0 4.2 11.3
Approach LOS A A B

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 391 114 443
Cap Entry Lane, veh/h 1092 1094 857
Entry HV Adj Factor 0.990 0.988 0.991
Flow Entry, veh/h 387 113 439
Cap Entry, veh/h 1081 1082 850
V/C Ratio 0.358 0.104 0.517
Control Delay, s/veh 7.0 4.2 11.3
LOS A A B
95th %tile Queue, veh 2 0 3
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Intersection
Int Delay, s/veh 4.3
 

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 142 0 50 29 0 133
Future Vol, veh/h 142 0 50 29 0 133
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 154 0 54 32 0 145
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 215 70 0 0 86 0
          Stage 1 70 - - - - -
          Stage 2 145 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 775 996 - - 1517 -
          Stage 1 955 - - - - -
          Stage 2 885 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 775 996 - - 1517 -
Mov Cap-2 Maneuver 775 - - - - -
          Stage 1 955 - - - - -
          Stage 2 885 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 775 - 1517 -
HCM Lane V/C Ratio - - 0.199 - - -
HCM Control Delay (s) - - 10.8 0 0 -
HCM Lane LOS - - B A A -
HCM 95th %tile Q(veh) - - 0.7 - 0 -
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Intersection
Intersection Delay, s/veh 7.1
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 360 245 204
Demand Flow Rate, veh/h 363 247 206
Vehicles Circulating, veh/h 225 39 229
Vehicles Exiting, veh/h 61 396 359
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 8.7 5.5 6.4
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 363 247 206
Cap Entry Lane, veh/h 902 1087 899
Entry HV Adj Factor 0.992 0.991 0.992
Flow Entry, veh/h 360 245 204
Cap Entry, veh/h 895 1077 891
V/C Ratio 0.402 0.227 0.229
Control Delay, s/veh 8.7 5.5 6.4
LOS A A A
95th %tile Queue, veh 2 1 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 105 64 112 143 237 40 73 228 34 34 1158 464
Future Volume (vph) 105 64 112 143 237 40 73 228 34 34 1158 464
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.90 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1702 3467 1881 1599 1787 3504 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1702 3467 1881 1599 1787 3504 1787 3574 1599
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 117 71 124 159 263 44 81 253 38 38 1287 516
RTOR Reduction (vph) 0 60 0 0 0 36 0 8 0 0 0 218
Lane Group Flow (vph) 117 135 0 159 263 8 81 283 0 38 1287 298
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 6.9 17.0 9.3 19.4 19.4 7.4 57.4 3.6 53.6 53.6
Effective Green, g (s) 6.9 17.0 9.3 19.4 19.4 7.4 57.4 3.6 53.6 53.6
Actuated g/C Ratio 0.07 0.16 0.09 0.19 0.19 0.07 0.56 0.03 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 231 280 312 353 300 128 1947 62 1854 829
v/s Ratio Prot 0.03 0.08 c0.05 c0.14 c0.05 c0.08 0.02 c0.36
v/s Ratio Perm 0.01 0.19
v/c Ratio 0.51 0.48 0.51 0.75 0.03 0.63 0.15 0.61 0.69 0.36
Uniform Delay, d1 46.6 39.2 44.8 39.6 34.2 46.6 11.1 49.2 18.7 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.3 1.3 8.3 0.0 9.8 0.2 16.6 2.2 1.2
Delay (s) 48.3 40.5 46.1 47.9 34.3 56.4 11.3 65.8 20.9 15.9
Level of Service D D D D C E B E C B
Approach Delay (s) 43.4 46.0 21.1 20.4
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 103.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 1: Vista Blvd & Los Altos Pkwy

Movement EB WB WB NB NB NB SB SB SB
Directions Served LTR L LTR L T T L T TR
Maximum Queue (ft) 37 145 1546 5 116 133 299 422 405
Average Queue (ft) 7 141 716 0 50 47 33 255 233
95th Queue (ft) 27 158 1302 3 104 113 132 378 357
Link Distance (ft) 299 3511 2073 2073 1041 1041
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 120 125 275
Storage Blk Time (%) 23 44 0 6
Queuing Penalty (veh) 110 210 0 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1 2 441 2 35 2 1222 870 38 448 0
Future Volume (vph) 0 1 2 441 2 35 2 1222 870 38 448 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.91 1.00 0.98 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1712 1698 1676 1072 2859 1583 1787 3574
Flt Permitted 1.00 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1712 1698 1676 1072 2859 1583 1787 3574
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1 2 464 2 37 2 1286 916 40 472 0
RTOR Reduction (vph) 0 2 0 0 4 0 0 0 354 0 0 0
Lane Group Flow (vph) 0 1 0 255 244 0 2 1286 562 40 472 0
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 100 100 0 0 0 0
Turn Type NA Split NA Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 1.1 26.7 26.7 1.2 92.0 92.0 6.9 97.7
Effective Green, g (s) 1.1 26.7 26.7 1.2 92.0 92.0 6.9 97.7
Actuated g/C Ratio 0.01 0.18 0.18 0.01 0.61 0.61 0.05 0.65
Clearance Time (s) 7.2 6.2 6.2 4.0 5.9 5.9 4.0 5.9
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0
Lane Grp Cap (vph) 12 302 298 8 1753 970 82 2327
v/s Ratio Prot c0.00 c0.15 0.15 0.00 c0.45 c0.02 0.13
v/s Ratio Perm 0.35
v/c Ratio 0.08 0.84 0.82 0.25 0.73 0.58 0.49 0.20
Uniform Delay, d1 73.9 59.6 59.3 74.0 20.4 17.4 69.8 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 18.3 15.1 5.9 2.8 2.5 1.7 0.2
Delay (s) 75.1 77.9 74.4 79.8 23.1 19.9 71.5 10.7
Level of Service E E E E C B E B
Approach Delay (s) 75.1 76.2 21.9 15.5
Approach LOS E E C B

Intersection Summary
HCM 2000 Control Delay 29.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 197 645 305
Demand Flow Rate, veh/h 199 651 308
Vehicles Circulating, veh/h 409 102 140
Vehicles Exiting, veh/h 344 346 468
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 4 0 0
Ped Cap Adj 0.999 1.000 1.000
Approach Delay, s/veh 7.9 12.8 7.0
Approach LOS A B A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 199 651 308
Cap Entry Lane, veh/h 751 1020 982
Entry HV Adj Factor 0.990 0.991 0.990
Flow Entry, veh/h 197 645 305
Cap Entry, veh/h 743 1011 973
V/C Ratio 0.265 0.638 0.314
Control Delay, s/veh 7.9 12.8 7.0
LOS A B A
95th %tile Queue, veh 1 5 1
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Intersection
Int Delay, s/veh 1.7
 

Movement WBL WBR NBT NBR SBL SBT
Traffic Vol, veh/h 68 0 152 138 0 99
Future Vol, veh/h 68 0 152 138 0 99
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 1 1 1 1
Mvmt Flow 74 0 165 150 0 108
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 348 240 0 0 315 0
          Stage 1 240 - - - - -
          Stage 2 108 - - - - -
Critical Hdwy 6.41 6.21 - - 4.11 -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 - - 2.209 -
Pot Cap-1 Maneuver 651 801 - - 1251 -
          Stage 1 802 - - - - -
          Stage 2 919 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 651 801 - - 1251 -
Mov Cap-2 Maneuver 651 - - - - -
          Stage 1 802 - - - - -
          Stage 2 919 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.2 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 651 - 1251 -
HCM Lane V/C Ratio - - 0.114 - - -
HCM Control Delay (s) - - 11.2 0 0 -
HCM Lane LOS - - B A A -
HCM 95th %tile Q(veh) - - 0.4 - 0 -
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Intersection
Intersection Delay, s/veh 6.9
Intersection LOS A

Approach WB NB SB
Entry Lanes 1 1 1
Conflicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h 122 368 345
Demand Flow Rate, veh/h 124 372 348
Vehicles Circulating, veh/h 215 132 56
Vehicles Exiting, veh/h 289 272 283
Follow-Up Headway, s 3.186 3.186 3.186
Ped Vol Crossing Leg, #/h 0 0 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, s/veh 5.3 7.7 6.7
Approach LOS A A A

Lane Left Left Left
Designated Moves LR TR LT
Assumed Moves LR TR LT
RT Channelized
Lane Util 1.000 1.000 1.000
Critical Headway, s 5.193 5.193 5.193
Entry Flow, veh/h 124 372 348
Cap Entry Lane, veh/h 911 990 1068
Entry HV Adj Factor 0.984 0.989 0.991
Flow Entry, veh/h 122 368 345
Cap Entry, veh/h 897 979 1059
V/C Ratio 0.136 0.376 0.326
Control Delay, s/veh 5.3 7.7 6.7
LOS A A A
95th %tile Queue, veh 0 2 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 336 220 65 145 148 56 206 1244 145 76 440 234
Future Volume (vph) 336 220 65 145 148 56 206 1244 145 76 440 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.97 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3467 1817 3467 1881 1599 1787 3518 1787 3574 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3467 1817 3467 1881 1599 1787 3518 1787 3574 1599
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 361 237 70 156 159 60 222 1338 156 82 473 252
RTOR Reduction (vph) 0 10 0 0 0 49 0 7 0 0 0 157
Lane Group Flow (vph) 361 297 0 156 159 11 222 1487 0 82 473 95
Turn Type Prot NA Prot NA Perm Prot NA Prot NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 13.1 22.0 9.2 18.1 18.1 17.3 51.2 5.0 38.9 38.9
Effective Green, g (s) 13.1 22.0 9.2 18.1 18.1 17.3 51.2 5.0 38.9 38.9
Actuated g/C Ratio 0.13 0.21 0.09 0.18 0.18 0.17 0.50 0.05 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 439 386 308 329 279 298 1741 86 1344 601
v/s Ratio Prot c0.10 c0.16 0.04 0.08 c0.12 c0.42 0.05 0.13
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.82 0.77 0.51 0.48 0.04 0.74 0.85 0.95 0.35 0.16
Uniform Delay, d1 44.0 38.3 44.9 38.4 35.4 41.0 22.8 49.1 23.2 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.8 8.9 1.3 1.1 0.1 9.7 5.6 81.0 0.7 0.6
Delay (s) 55.8 47.2 46.2 39.6 35.5 50.6 28.4 130.1 23.9 21.9
Level of Service E D D D D D C F C C
Approach Delay (s) 51.9 41.7 31.3 34.1
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 103.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 1: Vista Blvd & Los Altos Pkwy

Movement EB WB WB NB NB NB NB SB SB SB
Directions Served LTR L LTR L T T R L T TR
Maximum Queue (ft) 30 145 612 16 414 451 405 88 180 159
Average Queue (ft) 4 131 320 1 153 165 39 36 65 39
95th Queue (ft) 21 164 543 7 318 330 182 76 125 92
Link Distance (ft) 299 3511 2073 2073 1041 1041
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 120 125 380 275
Storage Blk Time (%) 20 53 10 0 0
Queuing Penalty (veh) 52 116 0 2 0
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