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I. Introduction 

A. Project Description and Location  
(Figure No. 1) 

This report has been prepared to evaluate the potential traffic impacts associated with the 

proposed Underhill Farm Development, which is planned to be developed on the property of the 

former Soundview Prep. The site is situated on Underhill Avenue between Glenrock Street and 

NYS Route 118 in the Town of Yorktown, Westchester County, New York. The site is proposed to 

consist of a variety of multifamily housing units including rentals and condominiums totaling 148 

dwelling units along with associated parking and a clubhouse and pool. The existing mansion 

building is planned to be redeveloped/refurbished to contain an 8-room Inn with a high-quality 

restaurant. An ancillary retail/office space of 11,000 square feet is also planned and will be on 

the ground floor of the apartment building. The project will be developed in phases with Phase 1 

consisting of 64 apartments, as well as the renovation and refurbishment of the existing 

mansion. As part of the development, the site improvements will include the roadway and 

pedestrian connection to Beaver Ridge as well as the enhancements and pedestrian 

improvements around the existing pond and other offsite traffic and pedestrian improvements.  

Parking will also be provided for the new senior center, which is proposed at Beaver Ridge in the 

vicinity of the cross-access connection. 

The Phase 2 development will include the 84 dwelling units of condominiums/townhouses. As 

shown on Figure No. 1, access to the development is proposed via one existing and one 

proposed access drive on Underhill Avenue as well as the connection to the existing Beaver 

Ridge development, which  will  be provided for cross traffic movements, pedestrians, and 

emergency vehicle access.       

A Design Year of 2025 has been utilized in completing the traffic analysis in order to evaluate 

future traffic conditions associated with the completed and occupied development.  It should 

also be noted that the development of this site was also considered as part of the SEQRA review 

of the Yorktown Heights Overlay District, which was recently approved by the Town of Yorktown 

Town Board. Also, as discussed in Section G, an additional evaluation which considers traffic 

from other significant potential developments in the area was undertaken to identify potential 

longer-term traffic improvements. 

B. Scope of Study 

This study has been prepared to identify current and future traffic operating conditions on the 

surrounding roadway network and to assess the potential traffic impacts of the Project.   

All available traffic count data for the study area intersections were obtained from previous 

reports prepared by our office.  These data were supplemented with new traffic counts collected 

by representatives of Colliers Engineering & Design CT, P.C (formerly Maser Consulting).  These 

data were also compared to count data obtained from the New York State Department of 

Transportation (NYSDOT) which was used to adjust them for the effects of the Covid-19 
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Pandemic on traffic. Additional traffic/pedestrian counts were also collected in November 2021.  

Together these data were utilized to establish the Year 2021 Existing Traffic Volumes 

representing existing traffic conditions in the vicinity of the site. 

The Year 2021 Existing Traffic Volumes were then projected to the 2025 Design Year to take into 

account background traffic growth.  In addition, traffic for other specific potential or approved 

developments in the area were estimated and then added to the Projected Traffic Volumes to 

obtain the Year 2025 No-Build Traffic Volumes.  

Estimates were then made of the potential traffic that the proposed development would 

generate during each of the peak hours (see Section III-C for further discussion).  The resulting 

site generated traffic volumes were then added to the roadway system and combined with the 

Year 2025 No-Build Traffic Volumes resulting in the Year 2025 Build Traffic Volumes. 

The Existing, No-Build and Build Traffic Volumes were then compared to roadway capacities 

based on the procedures from the Highway Capacity Manual to determine existing and future 

Levels of Service and operating conditions.  Recommendations for improvements were made 

where necessary to serve the existing and/or future traffic volumes. 
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II. Existing Roadway and Traffic Descriptions 

A. Description of Existing Roadways 

As shown on Figure No. 1, the proposed residential development will be accessed via one 

existing and one new access connection to Underhill Avenue and a cross connection the existing 

Beaver Ridge development. The following is a brief description of the roadways located within 

the study area.  In addition, Section III-F provides a further description of the existing geometrics, 

traffic control and a summary of the existing and future Levels of Service and any recommended 

improvements for each of the study area intersections.  Appendix “D” contains copies of the 

capacity analyses which indicate the existing geometrics (including lane widths) and other 

characteristics for each of the individual intersections studied. 

1. Underhill Avenue 

 Underhill Avenue is a two-lane roadway former County road, which is under Town 

jurisdiction. This roadway originates at a “T” intersection with NYS Route 129 and continues 

in a northeasterly direction intersecting with the Taconic State Parkway at a modified 

diamond interchange. The roadway continues in a northeasterly direction intersecting with 

NYS Route 118 at a full movement signalized intersection. The roadway also intersects with 

Glenrock Street and French Hill Road west of the site. The speed limit on this roadway is 

posted at 40 MPH. There are existing sidewalks present on the south side of Underhill 

Avenue extending from the Rochambeau Drive Multi-Family Residential Complex past the 

Cardinal Court intersection and connecting to the intersection with NYS Route 118. The 

sidewalks also continue on the west side of NYS Route 118 past Town Hall. There are also 

sidewalks on the north side of the roadway between NYS Route 118 and extending to the 

Courtyard at Underhill Complex and there is a bus stop located in the vicinity of the Coldwell 

Banker driveway.  

2. Glenrock Street 

Glenrock Street is a narrow two-lane Town roadway that generally traverses in a north/south 

direction between an unsignalized stop sign controlled intersection with Underhill Avenue 

and extends north and connects with Giordano Drive at a “stop” controlled intersection. The 

roadway generally serves single-family residential land uses.  No access connection to the 

site is proposed to this roadway. The roadway has no sidewalks and has an unposted speed 

limit. 

3. Rochambeau Drive 

Rochambeau Drive is a Town roadway which originates at a stop-sign controlled “T” 

intersection with Underhill Avenue. The roadway extends in a southerly direction providing 

access to existing multi-family developments. The roadway has an asphalt sidewalk on the 

west side of the roadway between Underhill Avenue and Woods View Court. Under existing 

conditions, sight distance exiting Rochambeau Drive is somewhat limited looking to the west 
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and as recommended in Section III-H, some clearing of vegetation and grading should be 

completed to improve the sight distance at this intersection. 

4. NYS Route 118 (Saw Mill River Road) 

NYS Route 118 (Saw Mill River Road) is a State highway which runs in a generally north/south 

direction. The roadway originates at signalized controlled “T” intersection with NYS Route 

129. The roadway traverses in a northerly direction generally consistent of one-lane per 

direction plus paved shoulders and it intersects with both Underhill Avenue and Kear 

Street/Allan Avenue at signalized intersections. The speed limit is posted at 55 MPH in the 

southern portion of this roadway, which is reduced to 40 MPH approaching Underhill 

Avenue. The roadway continues north intersecting with NYS Route 35/US Route 202 and 

continues as a combined route into the Town of Somers. In the vicinity of the site, sidewalks 

are present on the east side of the roadway between Underhill Avenue and the Route 35/202 

intersection. 

5. Allan Avenue 

Allan Avenue, in the vicinity of the site, is a two-lane Town roadway which has a signalized 

intersection with NYS Route 118 opposite Kear Street. The roadway serves residential land 

uses in this area and it terminates at a stop-sign controlled intersection with Baldwin Road. 

There are limited sidewalks in the vicinity of NYS Route 118 and the Beaver Ridge complex. 

The roadway has a posted speed limit of 30 MPH. It also has a weight limit of 25 tons. 

6. Kear Street 

Kear Street is a two-lane Town roadway which originates at a signalized intersection with 

NYS Route 118 opposite Allan Avenue. Sidewalks and crosswalks are provided on three of 

the four legs of the intersection. The roadway continues southeasterly intersecting with the 

access to the Brookside Office Park and also the Caremont building and intersects with 

Underhill Avenue and Commerce Street at a signalized full movement intersection. 

B. 2021 Existing Traffic Volumes  
(Figures No. 2 and 3) 

Manual traffic and pedestrian counts were collected by representatives of Colliers Engineering & 

Design on December 3, 2020 and supplemented on January 6, 2021 and November16, 2021 (NYS 

Route 118 and Underhill Avenue Only) during the AM and PM Peak Hours to determine the 

existing traffic and pedestrian volume conditions at the study area intersections.  These traffic 

counts were then compared to traffic volume data from previous traffic studies conducted by 

our office and to traffic volume data available from the New York State Department of 

Transportation (NYSDOT) for the NYS Route 118 Corridor. Based on this information, the traffic 

counts were adjusted to account for the effects of the Covid-19 Pandemic and the resulting 

adjusted Year 2021 Existing Traffic Volumes were established for the Weekday Peak AM and 

Weekday Peak PM Hours at the following study area intersections. 
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• Rochambeau Drive and Underhill Avenue 

• Glenrock Street and Underhill Avenue 

• Underhill Avenue and NYS Route 118 (Saw Mill River Road) 

• Allan Avenue/Kear Street and NYS Route 118 

Based upon a review of the traffic counts, the peak hours were generally identified as follows: 

▪ Weekday Peak AM Hour  7:30 AM – 8:30 AM 

▪ Weekday Peak PM Hour  5:00 PM – 6:00 PM 

The resulting Year 2021 Existing Traffic Volumes are shown on Figures No. 2 and 3 for the 

Weekday Peak AM Hour and Weekday Peak PM Hour, respectively. 

C. Accident Data 
(Table A and Appendix E) 

Accident data for the area roadways was obtained from the NYSDOT for the latest three-year 

period. Table A summarizes the data by type, severity, and other factors. A copy of the Table A is 

contained in Appendix “E”.   
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III. Evaluation of Future Traffic Conditions 

A. 2025 No-Build Traffic Volumes  
(Figure No. 4 through 9) 

The Year 2021 Existing Traffic Volumes were increased by a growth factor of 1% per year to 

account for general background growth resulting in the Year 2025 Projected Traffic Volumes 

which are shown on Figures No. 4 and 5 for each of the Peak Hours.  In addition, traffic from 

other specific potential developments in the area including the Pied Piper Expansion, the 

balance of the Caremont development, and the Weyant Residential Development were 

accounted for. The resulting traffic volumes associated with these other developments are 

shown on Figures No. 6 and 7 for each of the peak hours. These volumes were added to the 

2025 Projected Traffic Volumes resulting in the Year 2025 No-Build Traffic Volumes which are 

shown on Figures No. 8 and 9 for the Weekday Peak AM and Weekday Peak PM Hours, 

respectively. 

See also Section G for an additional analysis that considers the traffic from other potential 

developments in the area including the Roma Redevelopment, the redevelopment of the vacant 

former K-Mart and Food Emporium buildings, as well as the Commerce Street Hotel. 

B. Site Generated Traffic Volumes 
(Table No. 1 and 1A) 

Estimates of the amount of traffic to be generated by the proposed residential development 

during each of the peak hours were developed based on information published by the Institute 

of Transportation Engineers (ITE) as contained in the report entitled “Trip Generation”, 11th 

Edition, 2021, based on Land Use Category – 220 Multi-Family Residential Development (Table 

No. 1). Note that the Phase 2 development may include approximately 30 dwelling units 

allocated for active seniors; however, no reduction in the peak hour trip generation was included 

in the analysis.  Table No. 1A summarizes the trip generation rates and corresponding site 

generated traffic volumes potential future build out conditions for the Weekday Peak AM and 

Weekday Peak PM Hours.   

C. Arrival/Departure Distribution 
(Figures No. 10 and 11) 

It was necessary to establish arrival and departure distributions to assign the site generated 

traffic volumes to the surrounding roadway network.  Based on a review of the Existing Traffic 

Volumes and the expected travel patterns on the surrounding roadway network, the 

distributions were identified.  The anticipated arrival and departure distributions are shown on 

Figures No. 10 and 11, respectively. 
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D. 2025 Build Conditions Traffic Volumes  
(Figures No. 12 through 15) 

The site generated traffic volumes were assigned to the roadway network based on the arrival 

and departure distributions referenced above.  The resulting site generated traffic volumes for 

each of the study area intersections are shown on Figures No. 12 and 13 for each of the peak 

hours, respectively. The site generated traffic volumes were then added to the Year 2025 No-

Build Traffic Volumes to obtain the Year 2025 Build Traffic Volumes.  The resulting Year 2025 

Build Traffic Volumes are shown on Figures No. 14 and 15 for the Weekday Peak AM and 

Weekday Peak PM Hours, respectively. 

E. Description of Analysis Procedures 
It was necessary to perform capacity analyses in order to determine existing and future traffic 

operating conditions at the study area intersections.  The following is a brief description of the 

analysis method utilized in this report: 

1. Signalized Intersection Capacity Analysis 

The capacity analysis for a signalized intersection was performed in accordance with the 

procedures described in the Highway Capacity Manual, 6th Edition, dated 2016, published by 

the Transportation Research Board.  The terminology used in identifying traffic flow 

conditions is Levels of Service.  A Level of Service “A” represents the best condition and a 

Level of Service “F” represents the worst condition.  A Level of Service “C” is generally used as 

a design standard while a Level of Service “D” is acceptable during peak periods.  A Level of 

Service “E” represents an operation near capacity.  In order to identify an intersection’s Level 

of Service, the average amount of vehicle delay is computed for each approach to the 

intersection as well as for the overall intersection. 

2. Unsignalized Intersection Capacity Analysis 

The unsignalized intersection capacity analysis method utilized in this report was also 

performed in accordance with the procedures described in the Highway Capacity Manual, 

6th Edition, dated 2016.  The procedure is based on total elapsed time from when a vehicle 

stops at the end of the queue until the vehicle departs from the stop line.  The average total 

delay for any particular critical movement is a function of the service rate or capacity of the 

approach and the degree of saturation.  In order to identify the Level of Service, the average 

amount of vehicle delay is computed for each critical movement to the intersection.   

Additional information concerning signalized and unsignalized Levels of Service can be found in 

Appendix “C” of this report. 

F. Results of Analysis  
(Table No. 2) 

Capacity analyses which take into consideration appropriate truck percentages, pedestrian 

activity, roadway grades and other factors were performed at the study area intersections 

utilizing the procedures described above to determine the Levels of Service and average vehicle 
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delays.  Summarized below are a description of the existing geometrics, traffic control and a 

summary of the existing and future Levels of Service as well as any recommended 

improvements. 

Table No. 2 summarizes the results of the capacity analysis for the 2021 Existing, 2025 No-Build 

and 2025 Build Conditions.  Appendix “D” contains copies of the capacity analysis which also 

indicate the existing geometrics (including lane widths) and other characteristics for each of the 

individual intersections studied.  

1. Underhill Avenue and NYS Route 118 (Saw Mill River Road (Signal W-213) 

NYS Route 118 and Underhill Avenue intersects at a signalized four-way intersection. The 

approaches generally consist of one lane. On the eastbound approach of Underhill Avenue 

there is a channelized right turn movement at the intersection and on the NYS Route 118 

southbound approach there is a wide paved shoulder, which is currently used by right 

turning vehicles. The intersection is controlled by an actuated traffic signal with an advance 

left turn phase for the eastbound Underhill Avenue approach. Note that a push button 

controlled pedestrian crosswalk across the south leg of NYS Route 118 is provided at this 

location.  

The capacity analysis for this intersection indicates that under current conditions, an overall 

intersection Level of Service “D” or better is experienced at this location. However, during the 

PM peak hour, eastbound traffic on Underhill Avenue currently experiences some long 

delays and queues during this period due to heavy commuter volumes. The intersection was 

reanalyzed for future No-Build and Build conditions. A review of the analysis indicates that 

the Levels of Service will be reduced under the future No-Build condition.   

As part of the proposed development, certain traffic signal upgrades including the 

implementation of some traffic signal timing adjustments, provision of a signal 

communication modem, and improved vehicle detection (camera) at NYS Route 118 and 

Underhill Avenue will be completed to improve the efficiency of the operation and to offset 

any increased traffic from the development. It should be noted that the project generated 

traffic through this intersection during the PM Peak Hour equates to approximately three to 

four percent (3 - 4%) of the volume at this intersection. 

As discussed in more detail in Section G, to help accommodate traffic on a long-term basis 

resulting from the traffic from other potential developments, the Applicant will contribute 

funding to the Town for additional future traffic improvements at this location. This could be 

used towards improvement plans to construct turning lanes and other related 

improvements, including signal replacement/upgrades and pedestrian accommodations, to 

accommodate the other potential traffic increases in the area. 

2. Allan Avenue/Kear Street (Signal W-384) and NYS Route 118 

Allan Avenue intersects with NYS Route 118 (Saw Mill River Road) at a signalized, full 

movement intersection which aligns opposite Kear Street. The approaches generally consist 

of one lane, although the Kear Street approach widens at the intersection. Note that on NYS 
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Route 118, there are full shoulders on either side. Pedestrian crossings are provided across 

Allan Avenue and Kear Street, as well as the northerly leg of NYS Route 118. Pedestrian push 

buttons are also provided.  

The capacity analysis conducted at this intersection indicates that overall Levels of Service 

“C” or better are currently experienced at this location. The intersection was reanalyzed for 

future conditions under the No-Build and Build scenarios. A review of the analysis indicates 

that with some signal timing adjustments, overall Levels of Service “C” or better will be 

maintained at this intersection. Traffic signal communication modems and related 

equipment will be provided at this location as part of the improvements. 

3. Underhill Avenue and Existing Easterly Access Driveway 

The site is currently served by an existing driveway connection to Underhill Avenue, which 

served the former Soundview School. This driveway is located approximately midway 

between NYS Route 118 and Rochambeau Drive. The driveway is proposed to be upgraded 

as part of the site development (see also discussion in Section H). 

Capacity analysis was conducted for this intersection utilizing the 2021 Existing Traffic 

Volumes. The analysis results indicate that the intersection is currently operating at Level of 

Service “C” or better during the AM and PM Peak Hours.  

The capacity analysis was recomputed using the 2025 No-Build and Build Traffic volumes. 

These results indicate that the intersection is expected to experience Levels of Service “D” or 

better during the AM and PM Peak Hours under future conditions for traffic exiting the side 

road approaches. Also, as previously noted, the queues that occur during the PM Peak Hour 

extend past this intersection (see also Section H for improvement recommendations). 

4. Underhill Avenue and Rochambeau Drive/Proposed Site Access 

Rochambeau Drive intersects with Underhill Avenue at a stop-sign controlled “T” 

intersection. As part of the development, a new access drive will be constructed opposite 

this road to create a 4-way intersection. The new access should consist of one entering and 

one exiting lane and should also be stop-controlled.  

Capacity analysis was conducted for this intersection utilizing the 2021 Existing Traffic 

Volumes. The analysis results indicate that the intersection is currently operating at Level of 

Service “C” or better during the AM and PM Peak Hours.  

The capacity analysis was recomputed using the 2025 No-Build and Build Traffic volumes. 

These results indicate that the intersection is expected to experience Levels of Service “D” or 

better during the AM and PM Peak Hours under future conditions (see also discussion on 

recommended improvements in Section H). 

5. Glenrock Street and Underhill Avenue 

Glenrock Street intersections with Underhill Avenue at a stop-sign controlled “T” intersection. 

All approaches consist of a single lane.  
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Capacity analysis was conducted for this intersection utilizing the 2021 Existing Traffic 

Volumes. The analysis results indicate that the intersection is currently operating at an 

overall Level of Service “C” during the AM and PM Peak Hours (see Section H for further 

discussion). 

The capacity analysis was recomputed using the 2025 No-Build and Build Traffic volumes. 

The intersection is expected to continue to experience Levels of Service “C” or better during 

the AM and PM Peak Hours under future conditions. Note that some vegetative clearing 

along the site frontage will need to be completed as part of the development to maximize 

available sight distances at this location. 

G. Consideration of Other Potential Area Developments 
 

In addition to the traffic conditions associated with the Underhill Farm project, a separate 

evaluation of future traffic conditions was completed, which accounts for the other potential 

significant developments that have not proceeded but could affect overall traffic conditions in 

the area. These other potential projects include the Roma Redevelopment, the Commerce Street 

Hotel, the redevelopment of the former Kmart space, and net increases of the shift of the Food 

Emporium space with the Uncle Giuseppe’s project. Copies of the corresponding figures, tables 

and analysis for these potential conditions are contained in Appendix “G” of this report. 

 

The analysis of this future condition indicates that during peak periods, traffic conditions will 

require additional improvements to accommodate expected traffic flows and we have identified 

such improvements for the intersection of NYS Route 118 and Underhill Avenue.  

 

These include two (2) potential improvement plans. The first would be the provision of a 

separate left turn lanes on the Underhill Avenue approaches to the intersection to alleviate 

increased left turn conflicts and improve the overall capacity. This improvement would also 

involve reconstruction of the additional pedestrian crossings, replacement of the traffic signal, 

and installation of new current ADA compliant pedestrian crossings on all four corners. A second 

improvement plan would provide even further capacity improvements but would involve 

additional work along the NYS Route 118 corridor. This plan concept includes the provision of 

separate left turn lanes on NYS Route 118, maintaining the right turn from NYS Route 118 onto 

Underhill Avenue, together with the other related improvements.  

 

These improvements would have to be advanced if and when other potential development 

occurs in the area.  As part of the Underhill Farm project, a financial contribution towards these 

future improvements would be made as well as the dedication of any lands necessary to 

effectuate the improvements shown on these drawings.  

 

H. Summary of Recommended Improvements 
 

Based upon a review of the field inspections, existing traffic conditions, and traffic analysis 

results, the following is a summary of recommendations relative to the proposed development.  
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1. The intersection of the proposed access opposite Rochambeau Drive should be constructed 

to consist of one entering and one exiting lane and be stop-sign controlled. In addition, sight 

distances should be improved for both the driveway and Rochambeau Drive approaches by 

clearing vegetation and some regrading within the Underhill Avenue right-of-way. A painted 

stop bar should be added on each of these side road approaches to the intersection. These 

will have to be coordinated with the Town Highway Superintendent.  

 

2. The existing driveway connection to the site, which served the former Soundview Prep 

School, will be upgraded as part of the development. As shown on Drawing SK-1, a Rapid 

Flashing Beacon (RFB), together with a striped crosswalk, is proposed to allow pedestrians to 

access the sidewalk on the south side of Underhill Avenue and for any pedestrians from the 

Rochambeau area to access the site as well as to the Senior Center. Also, “Do Not Block the 

Box” signing and pavement markings are also recommended. These improvements will be 

coordinated with the Town Highway Superintendent as part of the final site plan conditions. 

 

An emergency access connection and a localized through traffic and pedestrian connection 

to the Beaver Ridge Development is proposed as part of the development. Some traffic 

calming measures may be necessary in association with the final site plan to ensure limited 

local traffic utilization and to limit vehicle speeds through this area. Related 

pedestrian/sidewalk improvements should be coordinated accordingly with the Town and 

Beaver Ridge as part of the development. 

 

3. Vegetative pruning to improve/maintain sight distances at several area intersections, 

including Underhill Avenue at Rochambeau Drive and Underhill Avenue at French Hill Road, 

are recommended regardless of this development. 

 

4. As part of the Phase 1 improvements, certain traffic signal upgrades at NYS Route 118 and 

Underhill Avenue will be completed to improve the efficiency of the operation and to offset 

any increased traffic. These will include the installation of a communications modem, 

upgraded vehicle detection in the form of camera actuation, adaptive software per NYSDOT 

direction, and signal timing improvements. As noted in the Level of Service table, with these 

improvements, conditions would be improved significantly at the intersection reducing the 

excess queues that occur and providing safer and more efficient operations overall. 

 

5. Based on field observations, vehicle speeds on Underhill Avenue approaching this area from 

the southwest during certain periods are in excess of 45 MPH. The Applicant will work with 

the Town on implementing additional signing and other measures to help reduce travel 

speeds approaching this area. 

 

6. As indicated in Section G above, to accommodate other potential traffic increases in the area 

on a long-term basis, the Applicant will contribute funds to the Town towards such 

improvement plans to construct turning lanes and other improvements, including signal 

replacement/upgrades and pedestrian accommodations, will be required.  
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IV. Summary and Conclusion 

Based on the above analysis, with the completion of the access and signal improvements, similar 

Levels of Service and delays will be experienced at the area intersections under the future No-Build 

and future Build Conditions. With the completion of these improvements, the Underhill Farm 

Redevelopment traffic is not expected to cause any significant impact in overall operations. In 

addition, the certain other longer-term improvements have been identified including provision of 

turning lanes, signal upgrades, and pedestrian improvements, to accommodate traffic from other 

potential developments in the area. The Applicant has agreed to provide funds to the Town towards 

these other improvements. 
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Appendix C | Level of Service Standards 
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Level of Service for Signalized Intersections 
Level of Service (LOS) can be characterized for the entire intersection, each intersection approach, 

and each lane group.  Control delay alone is used to characterize LOS for the entire intersection or 

an approach.  Control delay and volume-to-capacity (v/c) ratio are used to characterize LOS for a 

lane group.  Delay quantifies the increase in travel time due to traffic signal control.  It is also a 

measure of driver discomfort and fuel consumption.  The volume-to-capacity ratio quantifies the 

degree to which a phase’s capacity is utilized by a lane group. 

• LOS A describes operations with a control delay of 10 s/veh or less and a volume-to-capacity 

ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity ratio is low 

and either progression is exceptionally favorable or the cycle length is very short.  If it is due to 

favorable progression, most vehicles arrive during the green indication and travel through the 

intersection without stopping. 

• LOS B describes operations with control delay between 10 and 20 s/veh and a volume-to-

capacity ratio no greater than 1.0.   This level is typically assigned when the volume-to-capacity 

ratio is low and either progression is highly favorable or the cycle length is short.  More vehicles 

stop than with LOS A. 

• LOS C describes operations with control delay between 20 and 35 s/veh and a volume-to-

capacity ratio no greater than 1.0.  This level is typically assigned when progression is favorable 

or the cycle length is moderate. 

• LOS D describes operations with control delay between 35 and 55 s/veh and a volume-to-

capacity ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity 

ratio is high and either progression is ineffective or the cycle length is long. 

• LOS E describes operations with control delay between 55 and 80 s/veh and a volume-to-

capacity ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity 

ratio is high, progression is unfavorable, and the cycle length is long.   

• LOS F describes operations with control delay exceeding 80 s/veh or a volume-to-capacity ratio 

greater than 1.0.  This level is typically assigned when the volume-to-capacity ratio is very high, 

progression is very poor, and the cycle length is long. 

A lane group can incur a delay less than 80 s/veh when the volume-to-capacity ratio exceeds 1.0.  

This condition typically occurs when the cycle length is short, the signal progression is favorable, or 

both.  As a result, both the delay and volume-to-capacity ratio are considered when lane group LOS 

is established.  A ratio of 1.0 or more indicates that cycle capacity is fully utilized and represents 

failure from a capacity perspective (just as delay in excess of 80 s/veh represents failure from a delay 

perspective). 

  

Level of Service Standards 
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The Level of Service Criteria for signalized intersections are given in Exhibit 19-8 from the Highway 

Capacity Manual, 6th Edition published by the Transportation Research Board. 

Exhibit 19-8   LOS by Volume-to-Capacity Ratio 

Control Delay (s/veh) v/c ≤ 1.0 v/c ≥ 1.0 

≤10 A F 

>10-20 B F 

>20-35 C F 

>35-55 D F 

>55-80 E F 

>80 F F 

For approach-based and intersection wide assessments, LOS is defined solely by control delay. 
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Level of Service Criteria  
For Two-Way Stop-Controlled (TWSC) Unsignalized 
Intersections 
Level of Service (LOS) for a two-way stop-controlled (TWSC) intersection is determined by the 

computed or measured control delay.  For motor vehicles, LOS is determined for each minor-street 

movement (or shared movement) as well as major-street left turns.  LOS is not defined for the 

intersection as a whole or for major-street approaches.   

The Level of Service Criteria for TWSC unsignalized intersections are given in Exhibit 20-2 from the 

Highway Capacity Manual, 6th Edition published by the Transportation Research Board. 

Exhibit 20-2   LOS by Volume-to-Capacity Ratio 

Control Delay (s/veh) v/c ≤ 1.0 v/c ≥ 1.0 

0-10 A F 

>10-15 B F 

>15-25 C F 

>25-35 D F 

>35-50 E F 

>50 F F 
The LOS criteria apply to each lane on a given approach and to each approach on the minor street.  

LOS is not calculated for major-street approaches or for the intersection as a whole. 

 

As Exhibit 20-2 notes, LOS F is assigned to the movement if the volume-to-capacity ratio for the 

movement exceeds 1.0, regardless of the control delay. 

The Level of Service Criteria for unsignalized intersections are somewhat different from the criteria 

for signalized intersections. 
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Level of Service Criteria  
For All-Way Stop-Controlled (AWSC) Unsignalized 
Intersections 
The Levels of Service (LOS) for all-way stop-controlled (AWSC) intersections are given in Exhibit 21-8.  

As the exhibit notes, LOS F is assigned if the volume-to-capacity (v/c) ratio of a lane exceeds 1.0, 

regardless of the control delay.  For assessment of LOS at the approach and intersection levels, LOS 

is based solely on control delay. 

The Level of Service Criteria for AWSC unsignalized intersections are given in Exhibit 21-8 from the 

Highway Capacity Manual, 6th Edition published by the Transportation Research Board. 

Exhibit 21-8   LOS by Volume-to-Capacity Ratio 

Control Delay (s/veh) v/c ≤ 1.0 v/c ≥ 1.0 

0-10 A F 

>10-15 B F 

>15-25 C F 

>25-35 D F 

>35-50 E F 

>50 F F 

For approaches and intersection wide assessment, LOS is defined solely by control delay. 
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Appendix D | Capacity Analysis 
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Appendix E | Accident Data 
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Appendix F | Proposed Traffic and Pedestrian 
            Improvement Plans  
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SIDEWALK AND CURB RAMP DETAIL NOTES:

1. WHERE A CHANGE IN DIRECTION IS REQUIRED TO UTILIZE A CURB RAMP, A TURNING SPACE
SHALL BE PROVIDED AT THE BASE OR THE TOP OF CURB RAMP AS APPLICABLE. TURNING
SPACES SHALL BE PERMITTED TO OVERLAP CLEAR SPACES.

2. TURNING SPACES SHALL NOT BE DESIGNED WITH CROSS SLOPE GREATER THAN 1.5% IN ANY

DIRECTION, WHILE PROVIDING POSITIVE DRAINAGE. THE MAXIMUM CROSS SLOPE FOR
WORK ACCEPTANCE IS 2.0%. A NONSTANDARD FEATURE JUSTIFICATION IS REQUIRED
WHERE TURNING SPACES EXCEED 2.0% IN ANY DIRECTION.

3. BEYOND THE BOTTOM GRADE BREAK, A CLEAR SPACE OF 4'-0" X 4'-0" MINIMUM SHALL BE
PROVIDED WITHIN THE WIDTH OF THE PEDESTRIAN CROSSWALK, AND OUTSIDE THE
PARALLEL VEHICLE TRAVEL LANE. THE CLEAR SPACE MAY OVERLAP TURNING SPACES,

DETECTABLE WARNING SURFACES, AND DROP CURBS.
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Appendix G | Potential Future Intersection  
             Improvement Plans 
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 Colliers Engineering & Design is a trusted provider of 

multi-discipline engineering, design and consulting 

services providing customized solutions for public and 

private clients through a network of offices nationwide. 

 

For a full listing of our office locations, please visit 

colliersengineering.com 
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