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Intersection Descriptions:  
 
NY Route 22/ Dover Village Plaza Driveway - This intersection is a three-way intersection with stop 
sign control on the westbound Dover Village Plaza approach.  All three approaches to this 
intersection consist of a single lane for shared travel movements.  There are no sidewalks and no 
pedestrian accommodations at this intersection.  
 
NY Route 22/CVS Plaza Main Driveway - This intersection is a three-way intersection with no 
traffic control.  All three approaches to this intersection consist of a single lane for shared travel 
movements.  There are no sidewalks and no pedestrian accommodations at this intersection. 
 
NY Route 22/Seven Wells Brook Road - This intersection is a three-way intersection with stop sign 
control on the eastbound Seven Wells Brook Road approach.  The eastbound approach consists of a 
single travel lane for shared travel movements.  The northbound Route 22 approach consists of a left-
turn only lane and a separate through lane.  The southbound Route 22 approach consists of a single 
lane for shared travel movements.  There are no sidewalks or pedestrian accommodations at this 
intersection. 
 
Traffic Volumes 
 
An automatic traffic recorder was installed on Route 22 adjacent to the site for a period of several 
days.  The data is included in Appendix B and shows that the Average Daily Traffic (ADT) volume 
on Route 22 is approximately 8100 vehicles per day.  The data also shows that the weekday PM peak 
hour is the highest traffic volume time period averaging 672 vehicles per hour (vph).  Traffic 
volumes are lower on Saturday (609 vph), and on Sunday (501 vph).   
 
Intersection turning movement counts were conducted at the study area intersections on Tuesday, 
November 30, 2010 during the weekday afternoon peak commuter period from 4:00 to 6:00 p.m.  
The raw turning movement count data are included in Appendix B.  The existing traffic volumes for 
the PM peak hour are summarized on Figure 2 and form the basis for all traffic forecasts.   
 
C. Traffic Forecasts 

Background Traffic 
 
The 2012 No-Build traffic volumes are based on an analysis of existing traffic growth trends and 
other developments in the project area.  Historical traffic volume data found in the 2009 Traffic Data 
Report, published by the New York State Department of Transportation (NYSDOT), indicates that 
traffic volumes in the vicinity of the site have been increasing by approximately 1.0 percent per year 
over the last several years.  Therefore, a growth rate of 1.0 percent per year was applied for two years 
to the 2010 existing traffic volumes to estimate the 2012 normal background traffic volumes.   
 
In addition, the future traffic from two “other development” projects was accounted for in the 2012 
No-Build traffic volumes.  Vehicle trips generated by the Stony Brook Estates project – an approved 
28 unit condominium project located north of the Dover Village Shopping Center with access to 
Route 22 – were added to the 2012 normal background traffic volumes.  Vehicle trips generated by 
the Country Squire Apartments project – a proposed development consisting of 17 apartment units on 
North Nellie Hill Road – were accounted for in the background growth rate of 1.0 percent per year. 
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The 2012 No-Build traffic volumes are shown on Figure 3.  The No-Build volumes represent the 
future traffic conditions expected at the study area intersections before development of the proposed 
Dover Village Shopping Center. 
    
Trip Generation 

Trip generation determines the quantity of traffic expected to travel to/from the site.  The Institute of 
Transportation Engineers (ITE) Trip Generation, 8th edition, provides trip generation data for 
various land uses based on studies of similar existing developments located across the country.  Trip 
generation for this project was estimated using ITE land use code (LUC) 850 – Supermarket. 
 
A portion of the trip generation is attributed to traffic that is already at the existing plaza (multi-use 
trips), or passing the site on Route 22 (pass-by trips).  “Multi-use” trips are assumed to represent 10 
percent of the total site generated traffic based on ITE methodologies.  Based upon the ITE data, a 36 
percent pass-by rate is noted for a supermarket; however, a conservative estimate of 25 percent pass-
by trips was applied.  The remaining trips are new trips to the area.  The peak hour trip generation is 
summarized in Table 1 and shows that the project is expected to generate approximately 312 new 
vehicle trips during the PM peak hour (160 trips entering and 152 trips exiting) 
 

 
Table 1 – Trip Generation Summary 

PM Peak Hour Land Use 
ITE  
LUC 

Size (SF) 
Enter Exit Total 

Supermarket 850 36,000  236 226 462 

-10% Multi-use   -24 -22 -46 

Subtotal   212 204 416 

-25% Pass By   -52 -52 -104 

Total Primary Trips   160 152 312 

 
 
Future Volumes 

Traffic generated by the proposed project was distributed based on the existing travel patterns and 
probable travel routes of customers of the project site.  The resulting primary and pass-by trip 
distributions are shown on Figures 4 and 5.  Site generated traffic is shown on Figures 6 and 7.  The 
results of the site generated traffic assignment were added to the 2012 No-Build traffic volumes to 
develop the 2012 Build traffic volumes.  The 2012 Build traffic volumes are shown on Figure 8 and 
represent future traffic conditions after the completion of the project. 
 
D. Intersection Operations 

Intersection Level of Service (LOS) and capacity analysis relate traffic volumes to the physical 
characteristics of an intersection.  Intersection evaluations were made using the highway capacity 
software (HCS+, version 5.4) which automates the procedures contained in the 2000 Highway 
Capacity Manual (HCM).  Levels of service range from A to F with LOS A conditions considered 
excellent with very little vehicle delay while LOS F represents poor conditions with very long 
vehicle delays.  Appendix C contains detailed descriptions of LOS criteria for unsignalized 
intersections and the detailed HCM Level of Service reports.  Table 2 shows the results of the Level 
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of Service analysis.  The relative impact of the proposed project can be determined by comparing the 
level of service during the 2012 design year for the “No-Build” and “Build” traffic volume 
conditions. 
 

Table 2 – Level of Service Summary 

Intersection Approach  

C
on

tr
ol

 

PM Peak Hour 

  
2010 

Existing 

2012  

No-Build 

2012 

 Build 

2012 Build  

with  

Improvements* 

NY Route 22/CVS Driveway TW     
 Route 22 NB 

CVS Driveway EB 
LT 
LR 

A (8.2) 
C (22.5) 

A (8.2) 
C (23.3) 

A (8.6) 
E (39.6) 

-- 
-- 

NY Route 22/Existing Site Driveway 
[Right In/Right Out Only] 

TW  
    

 Route 22 SB 
Dover Village Drwy WB 

L 
LR [R] 

A (8.2) 
B (14.2) 

A (8.2) 
B (14.5) 

-- 
[B (12.0)] 

 

NY Route 22/Full Access Drwy TW     
 Route 22 SB 

Full Access Drwy WB 
L 

LR 
-- -- A (9.0) 

F (95.4) 
A (9.0) 
E (42.5) 

NY Route 22/Seven Wells Brook Rd TW     
 Route 22 NB 

Seven Wells Brook Rd EB 
L 

LR 
A (8.3) 
B (12.9) 

A (8.3) 
B (13.1) 

A (8.2) 
B (14.4) 

-- 
-- 

  Key:  X (Y.Y) = Level of Service (Delay, seconds per vehicle). 
TW = Unsignalized Intersection. 
NB, SB, WB, EB = Northbound, Southbound, Westbound, Eastbound intersection approaches. 
LTR = Left-turn, through, and/or right-turn movements.   
--- = Not Applicable 

*Improvements include two exit lanes on the site driveway, plus a southbound left turn lane on Route 22 

The following conclusions are evident from this analysis  

 NY Route 22/CVS Driveway – Vehicle delays will increase on the eastbound driveway 
approach.  Resulting levels of service will degrade from LOS C during the No-build condition to 
LOS E during the build condition.  It should be noted that these long delays will be limited to the 
peak hours.  Delays at other times will be less. 

 
 NY Route 22/Existing Site Driveway – This intersection will operate acceptably at LOS B during 

the 2012 Build condition.  It is recommended that the intersection operate under stop sign control 
on the westbound right out approach. 

 
 NY Route 22/Full Access Driveway – The level of service analysis indicates that the westbound 

driveway approach will operate at LOS F during the build conditions.  Constructing an exclusive 
southbound left turn lane on Route 22 and providing separate westbound left and right turn lanes 
on the driveway will improve the unsignalized LOS.   

 
 NY Route 22/Seven Wells Brook Road – There will be no change in level of service as a result of 

the project.  This intersection will operate with very little delay at LOS A/B with or without the 
project.  
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E. Sensitivity Analyses 

It is noted that the project involves a subdivision that will leave some adjacent developable land on 
the existing Dover Plaza site.  Development of the adjacent land is not part of the current 
supermarket proposal, however a sensitivity analysis was conducted to account for the potential 
build-out of that property.  For the purposes of the sensitivity analysis, it is assumed that the 
remaining land could accommodate an 8,000 SF office building, and a 12,000 SF retail development, 
which would generate 45 additional PM peak hour trips.  These additional trips were assigned to the 
traffic network and analyzed according to the Highway Capacity Manual methodologies as 
summarized in the following table.  
 

Table 3 –2012 Level of Service Sensitivity Analysis 

Intersection Approach  

C
on

tr
ol

 

PM Peak Hour 

  
2012 

 Build 

2012 Build 

Sensitivity Analysis  

2012 Build SA 

with  

Improvements* 

NY Route 22/CVS Driveway TW    
 Route 22 NB 

CVS Driveway EB 
LT 
LR 

A (8.6) 
E (39.6) 

A (8.7) 
E (43.9) 

-- 
-- 

NY Route 22/Existing Site Driveway 
[Right In/Right Out Only] 

TW  
   

 Route 22 SB 
Dover Village Drwy WB 

L 
TR [R] 

-- 
[B (12.0)] 

-- 
[B (12.3)] 

-- 
-- 

NY Route 22/Full Access Drwy TW    
 Route 22 SB 

Full Access Drwy WB 
L 

LR 
A (9.0) 
F (95.4) 

A (9.1) 
F (140.0) 

A (9.1) 
F(60.8) 

NY Route 22/Seven Wells Brook Rd TW    
 Route 22 NB 

Seven Wells Brook Rd EB 
L 

LR 
A (8.2) 
B (14.4) 

A (8.3) 
B (14.6) 

-- 
-- 

  Key:  X (Y.Y) = Level of Service (Delay, seconds per vehicle). 
TW = Unsignalized Intersection. 
NB, SB, WB, EB = Northbound, Southbound, Westbound, Eastbound intersection approaches. 
LTR = Left-turn, through, and/or right-turn movements.   
--- = Not Applicable 
*Improvements include two exit lanes on the site driveway, plus a southbound left turn lane on Route 22 

 

The table shows that even with the turn lane improvements at the site driveway the westbound 
approach will operate at LOS F with the additional traffic from this hypothetical development, 
however, sufficient capacity will exist.     
 
A sensitivity analysis was also conducted at the proposed site driveway for horizon year 2017 
conditions.  This time period reflects expected traffic conditions five (5) years after the completion of 
the project, known as ETC+5 (Estimated Time of Completion + 5 Years).  The ETC+5 analysis 
includes the additional 20,000 SF of development discussed above, background growth of 1.0 
percent per year, plus traffic generated by phase 1 of the proposed Dover Knolls development located 
approximately 7.5 miles south of the Dover Village Shopping Center in the Town of Dover.  The 
ETC+5 analysis also accounts for the potential that the Dover Knolls project could influence the 
distribution of trips to and from the proposed Dover Village project.  Based on a review of the traffic 
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forecasts for Dover Knolls, it is estimated that this “other development” could shift 10 percent of the 
site traffic to the south, resulting in an overall site distribution of 55% to/from the north and 45% 
to/from the south. 
 
Intersection level of service analysis was conducted for the ETC+5 conditions as summarized in the 
following table. 
 

Table 4 –2017 (ETC+5) Level of Service Sensitivity Analysis 

Intersection Approach  

C
on

tr
ol

 

PM Peak Hour 

  
2017 Build 

 Unsignalized 

2017 Build 

Signalized   

2017 Build  

Signalized with NB 

 right turn lane 

NY Route 22/Full Access Drwy TW    
 Route 22 SB 

Full Access Drwy WB 
L 

LR 
A (9.4) 

F (141.4) 
-- 
-- 

-- 
-- 

NY Route 22/Full Access Drwy S    
 Full Access Drwy WB 

 
Route 22 NB 

 
Route 22 SB 

L 
R 

[T]R 
[R] 
L 
T 

-- 
-- 
-- 
-- 
-- 
-- 

B (19.5) 
B (18.6) 
A (8.3) 

-- 
A (8.9) 
A (7.2) 

B (19.5) 
B (18.6) 
[A (7.2)] 
[A (5.7)] 
A (7.7) 
A (7.2) 

 Overall -- B (10.1) A (9.5) 
  Key:  X (Y.Y) = Level of Service (Delay, seconds per vehicle). 

TW = Unsignalized Intersection. 
NB, SB, WB, EB = Northbound, Southbound, Westbound, Eastbound intersection approaches. 
LTR = Left-turn, through, and/or right-turn movements.   
--- = Not Applicable 

 
The table shows that long delays will prevail if the site driveway remains unsignalized.  The 
westbound site driveway approach will operate at LOS A/F with approximately 141 seconds of delay 
during the 2017 build condition, and there will be insufficient capacity on the site driveway.  
Installation of a traffic signal will mitigate the long traffic delays.  As requested by the NYSDOT, the 
need for a northbound right turn was also evaluated.  As shown in the table, the addition of a 
northbound right-turn lane at this intersection would slightly improve the overall LOS and serve to 
reduce the length of the northbound thru-lane queue. 
 
F. Signal Warrants Analysis 

Delays will exist for motorists turning left out of the site onto Route 22 during the peak hours.   
Accordingly, the need for a traffic signal was evaluated.  A signal should not be installed unless one 
or more of the signal warrants contained in the Manual on Uniform Traffic Control Devices 
(MUTCD) is met.  Satisfaction of a warrant in-itself is not justification for a traffic signal.    
 
The warrants analysis shows that the 2012 Build traffic volumes are expected to satisfy several traffic 
signal warrants including the Warrant 1 parts A and B, the four hour warrant, and the peak hour 
warrant.  However, the analysis in this report demonstrates that the driveway will initially operate 
with sufficient capacity under stop sign control.  Accordingly, a stop sign is recommended initially.  
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It is also recommended that the applicant monitor the actual traffic volumes at the site approximately 
three months after opening, and conduct a signal warrants analysis of actual traffic volumes.   The 
signal warrant analysis will be submitted to the NYSDOT who will determine if a traffic signal is 
justified.  If the NYSDOT requires a signal at that time, then it shall be installed by the applicant at 
the applicant’s expense.   
 
G. Queuing Analysis 
 
A queuing analysis was conducted at the proposed full access driveway for the westbound right and 
left-turn lanes, the southbound left-turn lane and the northbound thru-lane.  The 95th percentile 
queues are shown for the 2012 Build-Sensitivity Analysis and 2017 Build-Sensitivity Analysis 
conditions to illustrate the “worst case” scenarios and to show how the installation of a traffic signal 
will affect vehicle queues at this intersection.  Table 5 provides a summary of the queuing 
information. 

 

Table 5 – 95th Percentile Queuing Summary 

Signalized 

Turn Lane 

2012 
Unsignalized 2012 

 
2017  

(ETC+5) 
2017 (ETC+5) with 

NB Right Turn 
Lane 

WB Left-Turn Lane  6.43 (150) 4.2 (100) 5.5 (150) 5.5 (150) 
WB Right-Turn Lane 0.81 (25) 4.0 (100) 3.4 (75) 3.4 (75) 
SB Left-Turn Lane 0.80 (25) 5.3 (125) 5.1 (125) 4.7 (125) 
NB Thru-Lane Not Applicable 9.0 (225) 12.4 (300) 9.2 (225) 

       Key:  X.X (Y) = 95% Queue Length in vehicles (95th queue length in ft. – rounded to nearest vehicle) 

 
The queuing summary shows that the southbound left-turn lane should provide 125-feet of storage.  
The northbound thru-lane queue would extend approximately 300 feet during the ETC+5 condition.  
The addition of a separate northbound right-turn lane at this intersection would shorten the 
northbound thru-lane queue to approximately 225 feet, thus no longer extending past the Seven Wells 
Brook Rd intersection.  
 
H. Sight Distance Analysis 

The available intersection sight distance was measured from the perspective of a driver exiting the 
site driveways looking in both directions along Route 22.  The intersection sight distance for vehicles 
traveling on Route 22 looking straight ahead to turn left into the site was also measured.  The posted 
speed limit on Route 22 near the project site is 35-mph.  However, based on speed data collected as 
part of the project, the 85th percentile speeds were measured to be approximately 43-mph.  The sight 
distances at the proposed site access roadways were measured and compared to the guidelines 
presented in the American Association of State Highway and Transportation Officials (AASHTO) A 
Policy on Geometric Design of Highways and Streets, 2004.  The sight distance analysis assumes a 
45-mph operating speed along Route 22.      
 
Stopping sight distance was also measured along Route 22 approaching the site access roadways.  
Stopping sight distance is the length of the roadway ahead that is visible to the driver.  The available 
stopping sight distance on a roadway should be of sufficient length to enable a vehicle traveling at or 
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near the operating speed to stop before reaching a stationary object in its path.  Diagram 1 illustrates 
the intersection and stopping sight distance lines of sight. 
 
 
 

 
Diagram 1 – Intersection Sight Distance Measurements 

 
 
 
The sight distance evaluation is summarized in Table 6, and photographs 1 through 4. 
   
 
 

Table 6 – Intersection Sight Distance Summary 

Intersection Sight Distance (feet)1 Stopping Sight Distance2 

Left-Turn from  
Site Access Intersection 

Right-Turn 
from 

Site Access 
(DL) 

Looking 
Left (DL) 

Looking 
Right (DR) 

Left-Turn 
from 

Mainline 
(DS) 

SSDNB SSDSB 

Available3 1000 NA NA NA 1000 NA Route 22 /Existing 
Dover Village Drwy 
(Right in/Right out) Recommended 430 NA NA NA 360 NA 

Available3 1000 1000 767 1000 1000 895 Route 22/ Proposed 
Drwy(Full Access) Recommended 430 500 500 365 360 360 

1 Intersection sight distance is measured at 14.5 feet back from the travel way at an eye height and object height of 3.5 feet. 
2 Stopping sight distance is measured for a 2 foot object located in the path of northbound and southbound vehicles on Route 22. 
3 Available sight distances are compared to the AASHTO recommended distances for a 45-mph operating speed on NY Route 22. 

 
 
 
 
Route 22/Existing Dover Village Driveway – The sight distances at this intersection meet the AASHTO 
guidelines for the 45-mph operating speed.  Photographs 1 and 2 show the available sight lines looking 
left and right, respectively, from the site driveway location.  
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Route 22/Proposed Full Access Driveway– The sight distances at this intersection meet the AASHTO 
guidelines for the 45-mph operating speed.  Photographs 3 and 4 show the available sight lines looking 
left and right, respectively, from the site driveway location. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Photograph 1 – Looking Left - DL     Photograph 2 – Looking Right – DR 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

Photograph 3 – Looking Left - DL     Photograph 4 – Looking Right – DR 

 

 

 

 
 
 
 





















 

 

 

 

 

 

 

 

Appendix A – Concept Plan 
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Appendix B – Traffic Counts  
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Appendix C – Level of Service Analysis 
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Level of Service Criteria for Unsignalized Intersections 
 
Four measures are used to describe the performance of two-way stop controlled intersections: control 
delay, delay to major street through vehicles, queue length, and v/c ratio.  The primary measure that is 
used to provide an estimate of LOS is control delay.  This measure can be estimated for any movement 
on the minor (i.e., stop-controlled) street.  By summing delay estimates for individual movements, a 
delay estimate for each minor street movement and minor street approach can be achieved.  The level of 
service criteria is given in Exhibit 17-2/22.  
 
For all-way stop controlled (AWSC) intersections, the average control delay (in seconds per vehicle) is 
used as the primary measure of performance.  Control delay is the increased time of travel for a vehicle 
approaching and passing through an AWSC intersection, compared with a free-flow vehicle if it were 
not required to slow or stop at the intersection.  
 

 Exhibit 17-2/22: Level-of-Service Criteria for Stop Controlled Intersections 

 
Level of Service 

 
Control Delay (sec/veh) 

A < 10.0 

B >10.0 and < 15.0 

C >15.0 and < 25.0 

D >25.0 and < 35.0 

E >35.0 and < 50.0 

F >50.0 

 



 

 

 

LOS Definitions 

The following is an excerpt from the 2000 Highway Capacity Manual (HCM). 
 
Level of Service for Signalized Intersections 
 
Level of service for a signalized intersection is defined in terms of control delay, which is a measure of 
driver discomfort, frustration, fuel consumption, and increased travel time.  The delay experienced by a 
motorist is made up of a number of factors that relate to control, geometrics, traffic, and incidents.  Total 
delay is the difference between the travel time actually experienced and the reference travel time that 
would result during base conditions: in the absence of traffic control, geometric delay, any incidents, and 
any other vehicles.  Specifically, LOS criteria for traffic signals are stated in terms of the average control 
delay per vehicle, typically for a 15-minute analysis period.  Delay is a complex measure and depends on 
a number of variables, including the quality of progression, the cycle length, the green ratio, and the v/c 
ratio for the lane group.  Levels of service are defined to represent reasonable ranges in control delay.  
 

LOS A describes operations with low control delay, up to 10 s/veh.  This LOS occurs when 
progression is extremely favorable and most vehicles arrive during the green phase.  Many 
vehicles do not stop at all.  Short cycle lengths may tend to contribute to low delay. 

 
LOS B describes operations with control delay greater than 10 and up to 20 s/veh.  This level 
generally occurs with good progression, short cycle lengths, or both.  More vehicles stop than 
with LOS A, causing higher levels of delay. 

 
LOS C describes operations with control delay greater than 20 and up to 35 s/veh.  These higher 
delays may result from only fair progression, longer cycle lengths, or both. Individual cycle 
failures may begin to appear at this level.  Cycle failure occurs when a given green phase does not 
serve queued vehicles, and overflows occur.  The number of vehicles stopping is significant at 
this level, though many still pass through the intersection without stopping. 

 
LOS D describes operations with control delay greater than 35 and up to 55 s/veh.  At LOS D, the 
influence of congestion becomes more noticeable.  Longer delays may result from some 
combination of unfavorable progression, long cycle lengths, and high v/c ratios.  Many vehicles 
stop, and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable. 

 
LOS E describes operations with control delay greater than 55 and up to 80 s/veh.  These high 
delay values generally indicate poor progression, long cycle lengths, and high v/c ratios.  
Individual cycle failures are frequent. 

 
LOS F describes operations with control delay in excess of 80 s/veh.  This level, considered 
unacceptable to most drivers, often occurs with oversaturation, that is, when arrival flow rates 
exceed the capacity of lane groups.  It may also occur at high v/c ratios with many individual 
cycle failures.  Poor progression and long cycle lengths may also be contribute significantly to 
high delay levels. 

 

 


















































