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1.1 Introduction

This traffic report has been prepared to assess the traffic generated by the future mining
operation of Chester Hill, LLC. The proposed mining operation will be located off Black Meadow
Road just east of the Norfolk Southern Railroad - Warwick Branch train tracks, located in the
Town of Chester, Orange County, New York.  The site is proximate to the Interstate Waste
Facility and 4000 feet south of the Village of Chester southern boundary line.  The mining
operation proposes to mine a portion of Durland Hill and return the area to a state suitable for
future commercial development. 

A Mining Permit Application has been filed with the New York State Department of
Environmental Conservation, (NYS DEC), Mine ID number 30658. In this application the
applicant requests to mine shale from approximately 37 acres of a 47 acre site. Five acres of
the parcel were previously mined and the land has been successfully reclaimed. 

This study describes how the proposed mining operation will affect the operational
characteristics of two nearby intersections listed below as identified by the NYS DEC in their
response to the request for a mining permit;

} CR 13 (Kings Highway) and NYS Route 17M
} CR 13 (Kings Highway) and Black Meadow Road / Laroe Road (CR 45). 

This study provides a description of the traffic network's current operating conditions based on
the existing traffic volumes traveling through these intersections, herein referred to as the
Existing Conditions. Future transportation operations are examined for the No Build Conditions
(without operation of the proposed mine) and Build Conditions (including operation of the
proposed mine). The future conditions (No Build and Build) analyze traffic operations in 2015
which represents full use of the mine and the potential horizon for the development of some or
all of the proposed residential developments pending in the Chester vicinity.  The No Build
Condition is the future baseline upon which project traffic is based. The Build Condition
represents the combination of the No Build Condition plus the traffic that would result from
development and operation of the Chester Hill mining operation.
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2.0 TRANSPORTATION NETWORK

2.1 Regional Road Network

As described previously, the project consists of a proposed mining operation located off Black
Meadow Road in the Town of Chester, Orange County, New York.  The applicant proposes to
mine a 37 acre portion of Durland Hill and return the area to a state suitable for future
commercial development. The mining operation is expected to be functioning at full capacity by
2015. The project site location is shown in Appendix A, Figure 1.

A portion of NYS Route 17, known as the Quickway, passes to the northeast of the site. NYS
Route 17 is generally an east-west road, however in this area it curves north-south. NYS Route
17 is a four-lane divided limited access highway which is in the process of being upgraded to
federal interstate standards in preparation of being redesignated I-86. 

NYS Route 17 originates at the I-87 New York State Thruway interchange in Harriman, New
York, and continues in a northwest direction to Corning, New York, where it connects with the
existing I-86 that provides access to western New York State. Access to NYS Route 17 is
located approximately one mile from the project site, via NYS Route 94 at Exit 126. Additional
access is available at Exit 127, access from westbound NYS Route 17 is via Lehigh Avenue,
and eastbound access is provided via NYS Route 17M. 

NYS Route 17M (Brookside Avenue) is classified by New York State Department of
Transportation (NYS DOT) as a rural major collector with one 12-foot wide travel lane in each
direction and with 8-foot shoulders. NYS Route 17M parallels NYS Route 17 in the vicinity of the
site. 

2.2 Local Setting 

Figure 1 illustrates the transportation network in the project vicinity. 

The streets nearest the site include the following:

1) Black Meadow Road
2) Kings Highway (County Road 13)
3) Laroe Road (County Road 45)
4) Lehigh Avenue
5) Leone Lane
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Black Meadow Road

Black Meadow Road is a two way Town road. In the project vicinity, it intersects with Leone
Lane and continues south providing access to industrial and warehouse uses, and further south,
residential and rural areas. The speed limit on Black Meadow Road varies from 40 miles per
hour near the project site to 55 miles per hour south of the project site. The project proposes an
access connection to Black Meadow Road.

County Road 13 (Kings Highway)

County Road 13, also known as Kings Highway, is a main thoroughfare in the project vicinity
and connects NYS Route 17M in the Village of Chester to the Village of Warwick. The speed
limit on King’s Highway is 40 miles per hour.

County Road 45 (Laroe Road)

Laroe Road is a two way Orange County road with a 40 mile per hour speed limit. Laroe Road
connects Lakes Road (CR 5) to CR 13. Its intersection with Leone Lane and CR 13 is
signalized.

Lehigh Avenue

Lehigh Avenue is a two way Town road with a 40 mile per hour speed limit. Lehigh Avenue
parallels NYS Route 17 and ends at a signalized intersection with NYS Route 17M. The Lehigh
Avenue and NYS Route 17M signal is coordinated with the NYS Route 17M and CR 13 signal to
its west. Lehigh Avenue leads to the Exit 127 northbound ramps of NYS Route 17.

Leone Lane

Leone Lane is a two way Village road with a 30 mile per hour speed limit. Leone Lane intersects with
CR 13 (Kings Highway) at CR 45 (Laroe Road). The western end of Leone Lane is a dead end.

This study investigates the following intersections:
 

1. CR 13 (Kings Highway), and NYS Route 17M {signalized}
2. CR 13 (Kings Highway), Leone Lane, and CR 45 (Laroe Road) {signalized}
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3.0 EXISTING CONDITIONS

3.1 Existing Peak Hour Volumes

Appendix A, Figures 2 and 3 show existing peak hour turning movement volumes at the
intersections studied. Hourly volume data were obtained on Wednesday, March 28, 2012.
 
The weekday peak hours of traffic were determined based on the manual counts are as follows;

 Kings Highway and NYS Route 17M, 7:30 a.m. to 8:30 a.m. and 4:45 p.m. to 5:45 p.m.
 Kings Highway and Leone Lane/Laroe Road, 7:30 a.m. to 8:30 a.m. and 4:30 to 5:30 p.m.

Traffic analyses for these intersections are based on traffic flow rates that are represented by
the highest fifteen minute volumes in the peak hours. 

3.2 Level of Service Criteria

The Highway Capacity Manual (Transportation Research Board, 2000) and the Highway
Capacity Software procedures document the methodology used for modeling levels of service,
delay, and volume to capacity ratios at both signalized and unsignalized intersections. Level of
service is a measure of the operational quality of an intersection; level of service A is the
highest, most efficient level, and level of service F is the lowest level. The operational quality of
an intersection is based on the average amount of time a vehicle is delayed. The New York
State Department of Transportation generally seeks a minimum level of service D (delay of 55
seconds or less) for all lane groups.

3.3 Existing Levels of Service

The intersections studied were evaluated for existing levels of service. The results of the level of
service analyses for these intersections are summarized in Table 1. Capacity analysis
calculations for Existing, No-Build, and Build conditions are provided as Appendix C of this
report. 

Table 1 indicates that under existing conditions, all of the lane groups at the intersections
studied operate at levels of service A to D during both the a.m. peak hour and p.m. peak hour
periods, with the majority of the movements operating at the most efficient levels of service A
and B. 
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L = left, R= right, T = through, (e.g. WB-L = Westbound left).
NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.
Level of Service (see Appendix B for level of service criteria).

C22.9C21.5Overall
A6.90.12A7.90.28NB - R
C24.40.67C27.90.76NB - LKings Highway (CR 13)
A6.20.52A5.70.26WB - T
C28.30.93B12.60.24WB - LNYS Route 17M
D35.40.65C31.10.21EB - R
D36.40.74D36.50.76EB - TNYS Route 17M

Kings Highway (CR 13) and NYS Route 17M

B11.6B12.8Overall
A8.50.07A8.70.12SB - R
B10.70.48A9.40.27SB - T
B13.50.34B16.40.26SB - LKings Highway (CR 13)
A9.70.32B11.10.55NB - T, R
B13.70.04B10.80.03NB - LKings Highway (CR 13)
B12.40.26B15.70.61WB - T, R
B18.40.01C22.40.01WB - LLaroe Road (CR 45)
B14.70.42B17.50.36EB - LLeone Lane

Kings Highway (CR 13) and Laroe Road (CR 45) / Leone Lane 

Level of
Service

Delay
(seconds
/vehicle)

Volume to
Capacity

Ratio

Level of
Service

Delay
(seconds/
vehicle)

Volume to
Capacity

Ratio

Approach
Direction -
Movement

Intersection
Road

P.M. Weekday Peak Hour A.M. Weekday Peak Hour Lane Group

Table 1
 Existing Condition Level of Service Summary
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4.0 FUTURE NO-BUILD TRAFFIC CONDITIONS

4.1 No-Build Traffic: Network and Volumes

Typically, a project's traffic impact is assessed by comparing future traffic conditions without the
project's traffic (the 2015 No-Build condition) to traffic conditions with project-generated traffic
(the 2015 Build condition). 

No-Build traffic conditions are ascertained based on a number of factors: (1) improvements in
the local road network that are planned or underway; (2) traffic from general population growth
in the local area and, (3) traffic from identified development projects in the project vicinity.

The New York State Department of Transportation (NYS DOT) is improving the Quickway to
interstate standards. Exit 126 of the Quickway was recently reconstructed and improved by
realigning NYS Route 94 to reconfigure this road and the NYS Route 17 ramps into a standard
diamond interchange configuration. Exit 127 is also expected to be improved as noted in the
State Transportation Improvement Program and Town of Chester Comprehensive Plan. The
Town Comprehensive Plan recommends that the CR 13 and NYS Route 17M intersection
alignment also be improved as part of the Exit 127 improvements. Based upon funding
constraints of the NYSDOT, the timing of the recommended improvements to the Route 17
interchanges is not certain. Thus, these improvements were not factored into the No-Build or
Build traffic analysis. 

The Town and Village of Chester were contacted to obtain a list of proposed development
projects within the project vicinity. Table 2 lists the major pending projects in the study area.
Traffic generated by these projects was included in the No-Build traffic analysis. 

Source: Town and Village of Chester, 2012.
194,400 square feet WarehouseNYS Route 94 and Tetz RoadFresenius Distribution
12,000 square feet WarehouseNYS Route 94 and Tetz RoadMedical World Distribution
142 Senior Multifamily UnitsNYS Route 94 Opposite Vista DriveMeadow Hill Senior Complex
24 Single Family HomesWhispering Hills Drive and NYS Route 94Hills at Chester
14 Single Family HomesCounty Rd 45/Laroe Road and Pond RoadRidgeview Estates

66 Single Family Homes
50 Senior Citizen Multifamily unitsLakes Road, Henry Farm 

164 Single Family HomesLakes Road, Camp MonroeBellevale

800 Multifamily Units
80,000 sf Light Industrial/Commercial NYS Route 17MCamp Laguardia (MontCo)

Phase 1-237 Single Family Homes
Total - 431 Single Family HomesNYS Route 94 and Conklingtown RoadThe Greens at Chester

227 Single Family Homes Gibson Hill, Bull Mill, Dug and Laroe Rd.Chester Golf Club

336 Multifamily Units
100 Senior Citizen Rental AptsNYS Route 17MBT Holdings

Project DescriptionAccess LocationProject Name

Table 2
Pending or Approved Projects in Site Vicinity
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Peak hour traffic volumes for the a.m. and p.m. No-Build conditions are provided in Appendix A,
Figures 3 and 4. These volumes are the sum of the traffic from the pending area projects and
background traffic growth of two percent annually for three years added to existing traffic. The
three year time period reflects time for the Mining Permit approval process and construction of the
proposed Chester Hill mining operation. It is expected that the proposed mining operation will be
fully functional by 2015.

4.2 No-Build Level of Service

Table 4 summarizes the levels of service for the 2015 No-Build condition. There are several
changes to the anticipated levels of service due to general background growth and the potential
for development in this region.  However, all movements continue to operate at level of service
"D" or better.  

Any improvements in the state right of way including but not limited to signal timing changes,
addition of a lane, or signalization, would require approval from the New York State Department
of Transportation. 

* Denotes change in Level of Service compared to Existing Conditions

L = left, R= right, T = through, (e.g. WB-L = Westbound left).
NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.
Level of Service (see Appendix B for level of service criteria).

C30.2C24.3Overall
A7.40.15A8.90.34NB - R
D*35.70.80C33.50.83NB - LKings Highway (CR 13)
A3.90.53A5.30.29WB - T
D*44.40.95B13.20.35WB - LNYS Route 17M
D40.20.76C31.30.29EB - R
D42.90.89D39.60.90EB - TNYS Route 17M

Kings Highway (CR 13) and NYS Route 17M

B12.5B15.2Overall
A8.50.07A9.00.18SB - R
B10.90.52A9.50.29SB - T
B15.10.46B18.10.36SB - LKings Highway (CR 13)
A9.80.35B11.40.59NB - T, R
B14.70.11B11.20.07NB - LKings Highway (CR 13)
B13.00.36C*21.70.78WB - T, R
C*21.20.03C27.20.07WB - LLaroe Road (CR 45)
B16.20.55C*20.00.57EB - LLeone Lane

Kings Highway (CR 13) and Laroe Road (CR 45) / Leone Lane 

Level of
Service

Delay
(seconds
/vehicle)

Volume to
Capacity

Ratio

Level of
Service

Delay
(seconds/
vehicle)

Volume to
Capacity

Ratio

Approach
Direction -
Movement

Intersection
Road

P.M. Weekday Peak Hour A.M. Weekday Peak Hour Lane Group

Table 3
 No-Build Condition Level of Service Summary
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5.0 FUTURE BUILD TRAFFIC CONDITIONS

5.1 Build Traffic: Network and Volumes

Site Improvements

The proposed mining operation of Chester Hill, LLC will be located off Black Meadow Road, in
the Town of Chester, Orange County, New York.  The site is located just east of the Norfolk
Southern Railroad - Warwick Branch train tracks; proximate to the Interstate Waste Facility and
4000 feet south of the Village of Chester southern boundary line.  The mining operation
proposes to mine a portion of Durland Hill and return the area to a state suitable for future
commercial development. Appendix A, Figure 6 illustrates the proposed site plan layout for the
Chester Hill Mining Operation.

A Mining Permit Application has been filed with the New York State Department of
Environmental Conservation, (NYS DEC), Mine ID number 30658. In this application the
applicant requests to mine shale from approximately 37 acres of a 47 acre site. Five acres of
the parcel were previously mined and the land has been successfully reclaimed. 

Project Trip Generation and Distribution

This study describes how the proposed mining operation will affect the operational
characteristics of two nearby intersections listed below as identified by the NYS DEC in their
response to the request for a mining permit;

} CR 13 (Kings Highway) and NYS Route 17M, and
} CR 13  (Kings Highway) and Black Meadow Road / Laroe Road (CR 45).

The mining Permit filed with the NYSDEC estimates the total quantity of rock to be mined will be
2.5 million tons at an annual production rate of approximately 150,000 to 200,000 tons annually
for a duration of up to 15 years. The rock will be processed on site. The processing plant has
the capacity to process 250 tons per hour. In order to estimate potential trip generation, the
processing of 250 tons was converted to approximately 192 cubic yards. Transport of this
material in 16 cubic yard tri-axel trucks could require up to 12 trucks entering and exiting the site
during the peak hour. In addition the applicant estimates there will be 4 to 6 employees on site
during the mining operation.  Table 4 provides a summary of the anticipated trip generation
during full mining operation.  

301812301218Total Trips
660606Employees 2

241212241212Mining Operation1

Total
Trips

OUT
(Trips)

IN
(Trips)

Total
Trips

OUT
(Trips)

IN
(Trips)Land Use 

P.M. Peak HourA.M. Peak Hour

Trips Generated

Table 4
Project Trip Generation Summary 
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Traffic Distribution

Appendix A, Figure 5 shows the anticipated traffic distribution. The trip distribution is based on
existing patterns, in combination with land uses and anticipated routings. Traffic patterns in the
project area are influenced by the local destinations and also by the locations of access points
to NYS Route 17. Due to the wide roads, flat grades, and generous turning radii within the
Chester Industrial Park, in combination with direct access to NYS Route 17 via Nucifora
Boulevard to NYS Route 94, it is anticipated that up to 40 percent of the truck traffic origination
from the mine may travel through the Chester Industrial Park to access NYS Route 17, thus 60
percent of truck traffic was distributed to the study intersections. This distribution is reflected on
Appendix A, Figure 5. It should be noted that a 20 percent shift in distribution would represent
the shift of only 6 vehicles. 

Appendix A, Figures 7 and 8 show the site generated traffic associated with the proposed
mining operation. Build traffic Appendix A, Figures 9 and 10 show the site generated trips
(Appendix A, Figures 7 and 8) added to the No-Build volumes (Appendix A, Figures 3 and 4).

5.2 Build Level of Service

The Chester Hill mining operation is projected to generate up to a maximum of 30 trips in the
a.m. peak, and a maximum of 30 trips in the p.m. peak hour. The intersections studied were
analyzed for the Build condition (future condition with the combined project sites). The levels of
service are summarized in Table 5. 

There are no changes to the operating level of service at any of the movements in the
intersections studied as a result of the proposed Chester Hill mining operation. All movements
will continue to operate at level of service "D" or better. 
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* Denotes change in Level of Service compared to Existing Conditions

L = left, R= right, T = through, (e.g. WB-L = Westbound left).
NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.
Level of Service (see Appendix B for level of service criteria).

C30.3C24.3Overall
A7.40.15A8.90.35NB - R
D36.10.81C33.70.83NB - LKings Highway (CR 13)
A3.90.54A5.30.29WB - T
D44.60.95B13.30.36WB - LNYS Route 17M
D40.30.77C31.40.30EB - R
D43.00.89D39.60.90EB - TNYS Route 17M

Kings Highway (CR 13) and NYS Route 17M

B12.7B15.5Overall
A8.50.08A8.80.14SB - R
B10.90.52A9.50.29SB - T
B15.10.46B18.10.36SB - LKings Highway (CR 13)
A9.80.35B11.40.59NB - T, R
B14.70.12B11.30.07NB - LKings Highway (CR 13)
B13.00.37C21.90.77WB - T, R
C22.00.03C27.60.08WB - LLaroe Road (CR 45)
B17.00.58C21.70.61EB - LLeone Lane

Kings Highway (CR 13) and Laroe Road (CR 45) / Leone Lane 

Level of
Service

Delay
(seconds
/vehicle)

Volume to
Capacity

Ratio

Level of
Service

Delay
(seconds/
vehicle)

Volume to
Capacity

Ratio

Approach
Direction -
Movement

Intersection
Road

P.M. Weekday Peak Hour A.M. Weekday Peak Hour Lane Group

Table 5
 Build Condition Level of Service Summary
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6.0 Summary

The Chester Hill mining operation is expected to generate up to 30 vehicular trips in the a.m.
peak hour and up to 30 trips in the p.m. peak hour (combined truck traffic and employee vehicle
trips). Trip generation is based on the estimated maximum volume of shale to be removed on a
daily basis as stipulated in the Mining Permit Application, in combination with the anticipated
employee trips. 

Peak hour delays were calculated to establish the quality of operation (level of service) of the
intersections studied under the existing condition, future condition without the combined project
and the future condition with the combined project. Level of service is graded on a scale of A
(best) to F (worst). Results are described below.

Under existing conditions, all of the studied lane groups at the intersections studied operate at
levels of service A to D during both the a.m. peak hour and p.m. peak hour periods, with the
majority of the movements operating at the most efficient levels of service A and B. 

There are several changes to the anticipated levels of service due to general background
growth and the potential for development in this region.  However, all movements continue to
operate at level of service "D" or better. Level of service "D" is considered acceptable by the
NYS DOT.  

There are no changes to the operating level of service at any of the movements in the
intersections studied as a result of the proposed Chester Hill mining operation. All movements
will continue to operate at level of service "D" or better. The overall level of service at the
intersection of Kings Highway (CR13) and Leone Lane is level of service "B" with an average
delay of less than 16 seconds. The overall level of service at the intersection of Kings Highway
(CR13) and NYS Route 17M is level of service "C" with an average delay of less than 31
seconds.

The proposed Chester Hill mining will not result in a negative traffic impact on local roadway
operations.
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Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 1:  Existing AM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 2:  Existing PM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 3:  No Build AM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 4:  No Build PM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 5:  Percent Distribution

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 6:  Site Plan
Chester Hill

Village of Chester, Orange County, New York
Source: William D. Youngblood, Land Surveying, P.C., 08/24/11

Scale: 1” = 200’
File 12020 
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Figure 7:  Site Generated AM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 8:  Site Generated PM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
 

Chester Hill

NYS DOT Planimetric, Warwick Quad

File 12020 04/23/12
JS:\12020

Site

Site Property Boundary

2
5

3Rte. 17M

2

CR 13

1

1

CR 45

7
2
2

5

Leone Ln

CR 13

Outbound

Inbound

LEGEND

XX

XX



EM A DK OC WA  RD.LB

EM A DK OC WA  RD.LB

)
3

1 
R

C( 
Y

A
W

H
GI

H 
S

G
NI

K

)
3

1 
R

C( 
Y

A
W

H
GI

H 
S

G
NI

K

LEONE LN.

LEONE LN.

Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 9:  Build AM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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Figure 10:  Build PM Peak Hour Traffic

Village of Chester, Orange County, New York
Base Map: 

Scale: 1 inch = 1000 feet
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APPENDIX B

Performance Measures
Level of Service Criteria



Traffic: Performance Measures

Introduction

The Highway Capacity Manual1 and the Highway Capacity Software2 procedures document
the methodology used for modeling levels of service, average vehicle delay, and volume
-to-capacity ratios at both signalized and unsignalized intersections. Level of service is a
measure of the operational quality of an intersection; level of service A is the highest, most
efficient level, and level of service F is the lowest level. The operational quality of an
intersection for the automobile mode is based on the average amount of time a vehicle is
delayed. Levels of service are examined by 'lane group', the set of lanes allowing common
movement(s) on an approach. Approaches to intersections are assigned primary directions
for clarity as depicted on the traffic volume figures. 

The Highway Capacity Software modeled results are applied to peak hour periods only.
During off peak periods, which is the majority of the time, drivers typically will find operations
better than the modeled peak hour results. During peak periods the experience of individual
drivers can vary, because the model calculates average delay.

Level of Service Criteria Signalized Intersections

When analyzing activity at signalized intersections, an understanding of the definition of level
of service for the Automobile mode is essential:

Automobile Mode

Level of service can be characterized for the entire intersection, each intersection approach,
and each lane group. Control delay alone is used to characterize level of service for the entire
intersection or an approach. Control delay and volume-to-capacity ratio are used to
characterize level of service for a lane group. Delay quantifies the increase in travel time due
to traffic signal control. It is also a surrogate measure to 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. The following paragraphs describe each level of service.

Level of service A describes operations with a control delay of 10 seconds per vehicle 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.

Level of service B describes operations with control delay between 10 and 20 seconds per
vehicle 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 Level of service A.

Level of service C describes operations with control delay between 20 and 35 seconds per
vehicle 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. Individual cycle failures (i.e.,
one or more queued vehicles are not able to depart as a result of depart as a result of
insufficient capacity during the cycle) may begin to appear at this level. The number of

 

2 Highway Capacity Software, Computer software, Version 6.1, Mctrans, Gainsville, Florida, 2011.

1 Transportation Research Board of the National Academies, Highway Capacity Manual, Washington D.C. , 2010.



vehicles stopping is significant, although many vehicles still pass through the intersection
without stopping.

Level of service D describes operations with control delay between 35 and 55 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is higher and either progression is ineffective or the cycle
length is long. Many vehicles stop and individual cycle failures are noticeable.

Level of service E describes operations with control delay between 55 and 80 seconds per
vehicle 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. Individual cycle failures are frequent.

Level of service F describes operations with control delay exceeding 80 seconds per vehicle
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.
Most cycles fail to clear the queue.

A lane group can incur a delay less than 80 seconds per vehicle 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 level of service 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 seconds per vehicle represents failure from a delay perspective).

The Table below lists the level of service thresholds established for the automobile mode at a
signalized intersection.3

1 From Transportation Research Board of the National Academies, Highway Capacity Manual,
Washington D.C. , Volume 3 page 18-6, Exhibit 18-4, 2010. Abbreviations and mathematical symbols
have been replaced for reader clarity. Table limited to lane groups (lane or group of lanes sharing a
common movement)

FFgreater than 80
FEgreater than 55 and less than or equal to 80
 F  D greater than 35 and less than or equal to 55
FCgreater than 20 and less than or equal to 35
FBgreater than 10 and less than or equal to 20
FAless than or equal to 10

Level of Service Level of Service 

Volume-to-capacity
Ratio greater than  

one

Volume-to-capacity
Ratio less than
 or equal to one

Average Control Delay
(Seconds Per Vehicle)

Signalized Intersections
Level of Service Criteria Automobile Mode For Lane Groups

The New York State Department of Transportation (NYS DOT) generally seeks in urban
areas for a level of service D or better (delay of 55 seconds or less for a signalized
intersection) for all lane groups however: 

 

3 From Transportation Research Board of the National Academies, Highway Capacity Manual, Washington D.C. ,
Volume 3 page 18-6, 2010. Abbreviations and mathematical symbols have been replaced for reader clarity.



In some cases, it may be necessary to accept level of service E or F on individual
lane groups due to unreasonable costs or impacts associated with improving the level
of service.4

 

4 From NYS DOT, Highway Design Manual, Revision 62, April 13, 2011, (page 5-103) with
abbreviations replaced for reader clarity.
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