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1. Executive Summary 
 

1. This is a Supplemental Traffic Analysis to the June 2008 Draft Environmental Impact Statement 
(DEIS) Traffic Impact Study prepared for the Jewish Congregation of Brookville. 

2. The New York State Department of Transportation (NYSDOT) has jurisdiction over all intersections 
on NYS Route 106.  The NYSDOT has issued a Bond Letter dated November 15, 2010 (see 
Appendix B) stating that the site plans are acceptable. The applicant has requested signal retiming 
from the NYSDOT. 

3. This analysis also addresses post-DEIS changes to the proposed Site Plan, and expounds upon FEIS 
Comment 29 that relates to a traffic signal warrant study. 
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2. Background 

2.1 Purpose of Supplemental Traffic Analysis 

This Supplemental Traffic Analysis was prepared to provide and explain the various traffic 
engineering analyses performed since the DEIS Traffic Study was completed in 2008, when the 
DEIS was deemed complete by the Village of Muttontown.  It evaluates the potential traffic 
impacts of the “maximum case” operation of the proposed synagogue. 

It addresses the same intersections as the DEIS Traffic Study: 

• Route 106 at Brookville Road 
• Route 106 at Muttontown Road 
• Route 106 at Titus Path 
• Route 106 at Proposed Site Driveway 
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3. FEIS Traffic Analyses 

3.1 “Maximum Case” 

Table 3-1: Maximum Case Assumptions 

Issue Village (Maximum Case) 
Hebrew School 
Enrollment 320: 160 in two consecutive sessions 

Hebrew School 
trips 

374 in the busiest hour; 
187 in two 15-minute intervals 

High Holiday 
Attendance 
(2 days a year) 

1,053 (Use of Sanctuary and balcony and tent 
simultaneously) 

High Holiday trips Up to 185 trips in and out, consolidated into 
30 minutes 

High Holiday Trip 
Pattern 

Item 1: 105 people arrive at the end of the 
service 
 
Item 2: 105 congregants arrive and 1,053 
people leave in a single 30-minute period at 
the end of the service 

3.2 “Maximum Case” Descriptions 

3.2.1 PM Peak Hour “Maximum Case” 

• Eight classrooms, completely full 

• Two completely full Hebrew School sessions – 160 students per session x 2 equals 320 students 
– separated by 30 minutes, where the first session students leave at the beginning of the hour, 
and the second session students arrive at the end of the hour (see FEIS Response 16) 

• 80 students per Hebrew School class (grade). 

• All drop-off and pick-up trips occur within 15 minutes. 

3.2.1.1 PM Peak Hour “Maximum Case” Trips 

Trips consist of Hebrew School drop-off and pickup.  Logistically, the earlier session students 
will clear out before the later session students arrive.  During the peak hour – the 60-minute 
period that includes the pick up of the first session and the drop off of the second session – 
the teachers and support staff remain in the building, so there are no trips associatedwith 
teachers and staff. 

Peak Hour trips – between 5:00 and 6:00 PM – were calculated as follows: 

• Both sessions could have up to 160 students, plus teachers and support staff.  The trips 
consist entirely of early session departures and later session arrivals.  Since the “peak 
hour” consists of the end of the first session and the start of the second session, this yields 
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320 students that would arrive and leave during this “maximum case.” 

• The Applicant has projected that 75% of students carpool (25% with 3 students per 
vehicle, 50% with 2 students per vehicle) and 25% arrive alone (1 student per vehicle).  
This yields the following numbers of PM peak hour trips: 

• 80 students arrive/leave alone, in 80 vehicles 
• 160 students arrive/leave in groups of two, in 80 vehicles 
• 80 students arrive/leave in groups of three, in 27 vehicles 
• Total = 187 vehicles 

Therefore, the PM peak hour “maximum case scenario” trips equal: 

o Enter: 187 vehicles per hour 
o Exit:   187 vehicles per hour 
o Total: 374 vehicles per hour 

3.2.2 Saturday Peak Hour “Maximum Case” 

The Saturday Peak Hour maximum case scenario is unchanged from the peak hour analyzed in the DEIS 
Traffic Impact Study: it consists of trips associated with a fully attended Bar or Bat Mitzvah that can have 
up to 249 guests.  There is no further analysis of a Saturday maximum case. 

3.2.3 High Holiday Peak Hour “Maximum Case”: 

Although the High Holidays are not typical events (they only involve four calendar days each year), the 
Applicant has prepared separate traffic analyses of the High Holidays (see FEIS Response 7). 

Based on Cameron Engineering observations of the Jewish Congregation of Brookville’s 2006 High 
Holiday services at C.W. Post, two services have the peak attendance: the morning services on Rosh 
Hashanah and Yom Kippur. 

The Maximum Case therefore accounts for 1,053 people based on maximum building occupancy (if the 
balcony is built and an outdoor tent is utilized: see FEIS Response 24) during these peak services. 

• Use of both of these spaces at the same time is not anticipated.  Perhaps the balcony or the outside 
tent could be used in conjunction with the Sanctuary and temporary seats, but not all three spaces 
at once. 

As discussed in the DEIS Traffic Impact Study, these services begin around 8:00 a.m. and end around 
12:00 or 1:00 pm.  The entering and exiting traffic does not occur at the same time, or even during the 
same hour.  During our observations, the highest entering volume (75%) was observed between 10:00 and 
11:00 a.m., approximately a quarter or halfway into the 4-5 hour service.  The peak exiting volume 
(100%) occurred after service ended, from 12:00 Noon on, and no one entered at the end of the service. 

The Site Plan now includes 120 on-site parking spaces.  During the High Holidays, these spaces will be 
prioritized so that handicapped congregants and those with special needs would be accommodated first 
(perhaps with assigned passes).  Remaining tickets would be distributed at the discretion of the 
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synagogue. 

Only 110 (not all 120) spaces will be used on the High Holidays.  This means that 110 drivers would 
receive parking passes, and everyone else would park off-site at LIU and be shuttled to and from the 
synagogue in 25-passenger buses. 

3.2.3.1 High Holiday Peak Hour “Maximum Case” Trips 

The peak parking demand (and traffic volume) occurred on Rosh Hashanah, when the 
average occupancy in a random sampling was 2.27 persons per vehicle, so this occupancy 
was used to analyze trips. 

As discussed above, High Holiday peak entering and exiting trips do not and will not occur at 
the same time: 

• The highest entering volume (75%) was observed between 10:00 and 11:00 am 

• The peak exiting volume (100%) occurred after service ended, from 12:00 pm on 

1. The numbers of people parking on-site vs. off-site are: 
o 110 vehicles on-site x 2.27 people/vehicle = 250 people accommodated on-site 
o 1,053 people – 250 people on-site = 803 people off-site, to use shuttles 
o 803 people off-site / 2.27 people per vehicle = 354 off-site vehicles 

2. Entering Period Trips are: 
o On-site: 110 vehicles x 75% = 83 trips in 
o Shuttles to off-site lot: 803 people x 75% / 25 people per shuttle = 24 shuttles in and out 

3. Exiting Period Trips are: 
o On-site: 110 vehicles = 110 trips out 
o Shuttles to off-site lot: 803 people / 25 people per shuttle = 32 shuttles in and out 

Since this “maximum case” accounts for the building’s maximum possible occupancy, there 
is no need to adjust the calculation for additional staff. 

With all shuttles making back-and-forth trips, the total trip numbers are not expected to 
exceed 131 trips (107 in, 24 out) during the morning and 174 trips (32 in, 142 out) during the 
early afternoon.  The busier hour is the exiting hour with 174 trips. 

This calculation has been adjusted to account for a nominal number of entering trips during 
the peak existing hour. 

This yields the following result: 

• On-site: 110 vehicles = 110 trips out 
• 10% Entering component x 110 trips = 11 trips in 
• Shuttles to off-site lot: 803 people / 25 people per shuttle = 32 shuttles in and out 

Total trip numbers are not expected to exceed 185 trips (43 in, 142 out) during the early 
afternoon. 
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3.2.3.2 High Holiday Peak Hour Background Conditions 

Saturday peak hour traffic counts were used to project High Holiday traffic volumes.  Traffic 
volumes traveling through the intersections studied in the DEIS Traffic Study are similar to, 
or smaller than, typical Saturday peak hour volumes, since all public schools are closed.  
Historic traffic data has often demonstrated that Saturday midday traffic characteristics are 
often similar to weekday midday conditions. 

The NYSDOT has 24-hour traffic counts on the closest segment of Route 106 for which there 
is 7-day data, including Saturday and multiple weekdays (between Muttontown Road and 
Route 25A).  The State data indicates that for the period between 11:00 am and 1:00 pm (the 
typical “midday peak period”), Saturday traffic volume was the highest midday volume out 
of the entire week, with up to 29-34% higher counts than weekdays. 

Therefore, High Holiday analyses are based on the typical Saturday peak hour volumes that 
were analyzed in the DEIS traffic study. 

The drivers using on-site parking would follow the same distribution as the typical PM and 
Saturday peak hour distributions from the DEIS Traffic Study.  The remaining trips (i.e., 
shuttles between the synagogue and LIU) would be routed as follows: they would all leave 
the synagogue to head north on Route 106 and go up to Route 25A to turn left; the return trip 
would travel from Route 25A south on Route 106 and into the site driveway.  This is based 
on the lowest travel time route.  There would be no shuttle bus trips at the Route 106-
Brookville Road intersection. 
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4. Maximum Case Analysis Results 

4.1 Route 106 at Brookville Road 

The overall analysis results indicate a drop in LOS during the weekday PM peak hour period from 
LOS C to LOS D and a corresponding increase in overall delay of over 10 seconds. Most 
individual movements will not have any change in Level of Service. 

The largest change in delay is evident on the eastbound approach. Delay on this approach increases 
by 44 seconds per vehicle on average, with the introduction of synagogue traffic. The LOS on this 
approach is an F in the No Build condition and as that is the worst LOS category, a LOS F with the 
higher delays in the Build condition.  The analysis of High Holiday conditions indicates no changes 
in LOS and only small increases in delay. 

Table 4-1: Route 106 at Brookville Road Level of Service 

PM Peak Hour     
 2011 No Build Volumes  2011 Build Volumes 

Movement Delay v/c Ratio LOS  Delay v/c Ratio LOS 
Eastbound LR  81.9 1.01 F  126.0 1.15 F 

Northbound Left  17.0 0.47 B  18.0 0.47 B 
Through  8.8 0.56 A  9.2 0.60 A 

Southbound LTR  29.8 0.86 C  40.1 0.96 D 
INTERSECTION  27.0 0.89 C  37.9 0.98 D 

        
High Holiday Peak Hour   

Movement Delay v/c Ratio LOS  Delay v/c Ratio LOS 
Eastbound LR  30.9 0.49 C  31.0 0.50 C 

Northbound Left  6.2 0.17 A  6.6 0.18 A 
Through  7.5 0.43 A  7.5 0.43 A 

Southbound LTR  22.4 0.65 C  22.4 0.65 C 
INTERSECTION  15.8 0.54 B  16.1 0.55 B 

         

4.2 Route 106 at Muttontown Road 

The only LOS change is a technical increase from LOS A to B for the High Holiday peak hour 
southbound through-right movement, with a 0.2 second delay change.  This is minimal and does 
not indicate a genuine impact on traffic.  The only reason the LOS changes is because the No Build 
delay is within 0.2 seconds of the next LOS grade.  The largest delay change to any movement will 
be less than 4 seconds, which is minimal and of no real significance.  No mitigation is needed. 
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Table 4-2: Route 106 at Muttontown Road Level of Service 

PM Peak Hour 2011 No Build Volumes  2011 Build Volumes 
Movement Delay v/c Ratio LOS  Delay v/c Ratio LOS 
Eastbound LTR 25.1 0.22 C  25.9 0.32 C 

Westbound LTR 38.1 0.76 D  41.6 0.80 D 
Northbound Left  7.4 0.10 A  10.0 0.27 A 

Through  10.2 0.53 B  10.5 0.56 B 
Right  7.7 0.22 A  7.8 0.23 A 

Southbound Left  16.4 0.50 B  18.9 0.55 B 
Through-Right  9.3 0.45 A  9.6 0.48 A 

INTERSECTION  13.0 0.59 B  13.8 0.63 B 
 

High Holiday Peak Hour       
Movement Delay v/c Ratio LOS  Delay v/c Ratio LOS 
Eastbound LTR 24.3 0.13 C  24.4 0.13 C 

Westbound LTR 30.6 0.61 C  30.8 0.62 C 
Northbound Left  7.2 0.08 A  8.8 0.19 A 

Through  9.3 0.45 A  9.6 0.48 A 
Right  7.0 0.11 A  7.0 0.12 A 

Southbound Left  11.1 0.35 B  12.1 0.38 B 
Through-Right  9.8 0.50 A  10.0 0.52 B 

INTERSECTION  11.6 0.53 B  11.8 0.55 B 

4.3 Route 106 at Titus Path 

The PM peak hour analysis indicates LOS changes: the eastbound approach will change from LOS 
B to D and the northbound U-turn will increase from LOS B to D.  Please note that the eastbound 
change affects 5 vehicles.  The High Holiday analysis shows a change to the northbound U-turn 
from LOS C to D with a 9-second delay increase.  For both peak hours, the highest U-turn delay is 
under 30 seconds, a common occurrence for minor movements on Route 106 and a reasonable 
condition for a peak hour period.  Also for both peak hours, the 95th percentile queue length for the 
northbound U-turn is 4 vehicles.  There is room for 7 vehicles, so there will be no spillover onto 
Route 106.   There are adequate gaps in southbound Route 106 traffic to accommodate the U-turn 
movement. 
It is of note that the U-turn PHF was reduced from the observed 0.89 and 0.95 (high numbers) to 
0.50 to reflect a maximum case condition of all synagogue vehicles leaving the site within 30 
minutes. 
Also of note, the PM analysis accounts for all synagogue traffic arriving and leaving during the PM 
peak hour that runs from 5:00-6:00 pm, whereas much or all of the synagogue traffic will occur 
later in the day, when Route 106 volumes will be lower (per NYSDOT 24-hour traffic counts on 
Route 106), and therefore the genuinely anticipated condition will yield lower delays than what the 
analyses indicate. 
The Build delays themselves are thus considered conservative and correspond to acceptable level 



Supplemental Traffic Analysis 
Jewish Congregation of Brookville  February 2011 

  4-3 

of service grades (LOS D).  Synagogue traffic will not have an adverse effect on traffic conditions 
at this intersection, and mitigation is not needed. 

Table 4-3: Route 106 at Titus Path Level of Service 

Hourly Maximum Case Analysis 

PM Peak Hour 2011 No Build Volumes  2011 Build Volumes 
Movement Delay v/c Ratio LOS  Delay v/c Ratio LOS 

Eastbound LR  13.8 0.03 B  29.0 0.27 D 
Northbound Left  14.1 0.03 B  29.9 0.61 D 
Southbound LT  11.4 0.00 B  12.0 0.00 B 

High Holiday Peak Hour       
Eastbound LR  11.5 0.01 B  11.6 0.01 B 

Northbound Left  16.6 0.03 C  25.8 0.43 D 
Southbound LT  10.6 0.00 B  11.1 0.00 B 

4.4 Route 106 at Site Driveway 

Note: The analysis includes a 350-foot northbound right turn deceleration lane. 

The analyses were done with all site traffic entering and leaving within two 15-minute periods, not 
spread out over the whole hour; this corresponds to a Peak Hour Factor of 0.50 for site movements. 

The entering and exiting site volumes will operate at LOS C and LOS D.  These are acceptable 
operations during peak hours.  The driveway will operate well, and the highest LOS D delay (32.5 
seconds) will be retained on-site. 

Table 4-4: Route 106 at Site Driveway Level of Service 

Hourly Maximum Case Analysis 

 PM Build  High Holiday Build 

Movement Delay v/c 
Ratio LOS  Delay v/c 

Ratio LOS 

Southbound Left  17.0 0.36 C  25.0 0.29 D 
Westbound Right  32.5 0.76 D  24.4 0.61 C 

4.5 Summary of “Maximum Case” Assumptions 

• Utilize 2% heavy vehicles on all intersection approaches at every intersection, except for 
northbound and southbound through traffic on Route 106, which should utilize 5% heavy 
vehicles. 

• Utilize a 10 percent entering component for the High Holiday peak hour. 

• Utilize a longer (6.8 seconds) U-turn gap for northbound Route 106 at Titus Path. 

• Utilize a smaller (0.50) PHF for the Build northbound U-turn at Titus Path. 

• Retain observed PHFs for the No Build and Build conditions, except at the Titus Path U-turn and 
at the site driveway’s site-related movements which should utilize 0.5. 
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5. Post-DEIS Site Plan Changes 
 

To make the site more maneuverable, the median in front of the building has been changed to a 
flush mountable curb. 

In addition, the site plan was changed in November 2009 to add 30 additional overflow parking 
spaces, and a total of 120 parking spaces (see FEIS Section 2 and Figure 2-1).  These additional 
spaces, denoted with painted curb stops, will provide a greater assurance of parking availability 
during peak periods (such as Bar or Bat Mitzvahs or other high-attendance events).  While the 
synagogue can certainly offer the use of valet parking, since the applicant does not anticipate 
non-High Holiday events with more than 250 people, the applicant does not expect to require the 
use of valet parking, given the expanded parking area. 
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6. Full Response to FEIS Comment 29 
Comment 29 in the FEIS reflects a question as to whether the proposed driveway will need to be 
signalized.  It will not, because typical traffic volumes will not meet the criteria of a traffic signal 
warrant study.  The NYSDOT requires analysis of typical traffic volumes – the intersection 
volumes and patterns in the DEIS Traffic Impact Study – to determine if any of nine “signal 
warrants” (features which could justify the installation of a traffic signal) apply.  Since none of 
these warrants relate to the synagogue, the proposed driveway can not have a traffic signal. 

1. Eight Hour Vehicular Volume: This warrant applies where traffic volumes will meet certain 
minimums for 8 hours on an average day.  This site will not generate traffic 8 hours a day. 

2. Four Hour Vehicular Volume: Like Warrant 1, except traffic volumes must be met 4 hours a 
day.  The synagogue will not generate peak traffic for 4 hours a day, so this warrant can not 
be met. 

3. Peak Hour Delay: This warrant would apply if the proposed driveway’s traffic delay would 
be exceedingly high for at least one hour a day.  The traffic analyses in the DEIS Traffic 
Study and the Dunn Engineering Traffic Study indicate excellent traffic flow quality at the 
driveway. 

4. Pedestrian Volume: This warrant requires at least 100 – 190 pedestrians per hour for 1 to 4 
hours per day.  With zero observed and zero projected crossing pedestrians, this warrant can 
not be met. 

5. School Crossing: This warrant applies only to established school crossings, not to this 
synagogue. 

6. Coordinated Signal System: This warrant applies if a new traffic signal would group traffic 
vehicles on Route 106 and where existing signals are too far apart.  A signal at the proposed 
driveway would not help group traffic, and based on the corresponding calculation, the 
proposed driveway is too close to other signals for a new signal here to meet this warrant: the 
driveway is less than 2,500 feet from the nearest traffic signal, and would have to be 4,159 
feet away to meet this warrant. 

7. Collision Experience: This warrant requires high rates of right angle or opposing left turn 
accidents.  This condition is not met. 

8. Roadway Network: This warrant applies to the intersection of two “major routes.”  The 
proposed driveway is not a major route, and thus, this warrant can not be met. 

9. Railroad Crossing: This warrant applies with a nearby at-grade railroad crossing, which is not 
the case. 










































































