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I. Traffic Analysis

Urban performed a traffic analysis to determine the anticipated traffic impacts at study area 
intersections as a result of the proposed project and the anticipated increase in vehicular traffic 
to and from the airport. 

II. Study Area and Data Collection

The airport’s passenger terminal has two ingress and egress points from the main roadway 
within the airport, Sam Weinroth Road. These access points are the intersections of Sam 
Weinroth with Bear Tavern Road in the south and Scotch Road in the north. 

The study area consists of the following six (6) intersections:

 Bear Tavern Road & I-295 Southbound Ramps (signalized)
 Bear Tavern Road & Sam Weinroth Road (unsignalized)
 Bear Tavern Road/Grand Avenue & Upper Ferry Road (signalized)
 Scotch Road & Sam Weinroth Road (signalized)
 Lockheed Avenue/Scotch Road Ramp & Sam Weinroth Road (unsignalized)
 Scotch Road Ramp & Sam Weinroth Road (unsignalized)

Weekday turning movement counts were performed at these locations on Wednesday, 
November 14, 2018 between the hours of 7:00 AM – 9:00 AM and 4:00 PM – 6:00 PM. Saturday 
counts were performed at the same locations on Saturday, November 17, 2019 between the 
hours of 12:00 PM - 2:00 PM. Cars, Heavy Trucks and Pedestrians were counted at each location 
during 15 minute intervals. In addition, portable Automatic Traffic Recorder (ATR) counts were 
performed at four locations, three on Bear Tavern Road and one on Sam Weinroth Road. The 
count data was used to determine peak hour volumes for all locations. Figure 1 shows the 
project study area. 
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III. Existing Conditions

2018 Traffic Count Volumes

The count data for the study intersections was examined in order to determine the existing 
weekday morning and afternoon peak hour traffic volumes, as well as the Saturday midday 
peak hour. Based on 15-minute count periods, the weekday morning peak hour was 
determined to occur between 8:00 AM – 9:00 AM. The weekday afternoon peak hour was 
determined to occur between 4:30 PM – 5:30 PM. Lastly, the Saturday midday peak hour was 
determined to occur between 12:45 PM – 1:45 PM for all the intersections located on Bear 
Tavern Road, and between 12:30 PM – 1:30 PM for the remaining locations. Figures X1-1, X1-2 
& X1-3 show volume figures for the 2018 existing weekday morning, weekday afternoon and 
Saturday midday peak hours respectively. The count data is included in Appendix X2.

IV. Future without Airport Development Conditions

In order to study the design year (2035) without development conditions, the future without 
development volumes were determined. 

A general background growth rate of 5% was applied to all non-airport traffic in the network 
based on demographic forecasts, and represents the organic growth in traffic between 2018 
and 2035. 

In discussions with Mercer County Public Works, it was noted that there is a substantial amount 
of new/anticipated development near the airport that would likely impact study area 
intersections.   However, calculating trips for each new trip generator was deemed not 
practical. Instead it was decided to add 100 vehicles for each peak hour to the northbound and 
southbound through traffic at all the intersections along Bear Tavern Avenue and also along 
Scotch Road. Figure X1-4 shows these additional new development volumes. Figures X1-5, X1-6 
& X1-7 (2035 Without Airport Development traffic volumes) show the 2018 non-airport traffic 
volumes grown by 5% total and with the new development traffic from Figure 5 included for 
the weekday morning, weekday afternoon and Saturday midday peak hours respectively.  
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V. Future with Airport Development Conditions

In order to study the design year (2035) future with development conditions, the future with 
development volumes were determined. This was done by adding the trips generated by the 
proposed development to the future without development volumes. 

Trip Generation

To determine the growth in trips to the airport between 2018 and 2035, the projected yearly 
enplanements for the airport were analyzed. Data from Table 2-13 (contained in section 2.9) of 
the Trenton-Mercer Airport Master Plan (shown below) was used to extrapolate a growth rate 
that could be applied to the existing 2018 airport traffic to give us projected 2035 traffic 
volumes for the airport. Table 1 shows the steps taken to calculate the overall growth in 
enplanements between 2018 and 2035.

Table 1: Airport Traffic Growth Rates

2014 Enplanements 377,544

2020 Enplanements 358,728

Growth Rate -0.85%/Yr

2018 Calculated Enplanements 364,893

2035 Forecasted Enplanements 476,507

Overall Growth between 2018 & 2035 30.59%
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Trip Distribution & Assignment 

The calculated overall growth rate of 30.59% was applied to the airport traffic for all three peak 
periods to calculate the “new” trips to and from the airport.  This growth rate equates to a 1.8% 
per year growth and is directly proportional to the approved forecast of enplanements over the 
same period.  These trips were then distributed throughout the network based on existing 
traffic patterns, a review of zip codes for airport users and engineering judgement. Figures X1-
8, X1-9 & X1-10 show these new trips for the weekday morning, weekday afternoon and 
Saturday midday peak hours respectively.  

Future Volumes with Airport Development

The trips generated by the development at the airport were added to the future without 
development volumes giving the future with development volumes. 

Figures X1-11, X1-12 & X1-13 show the 2035 “With Development” volumes for the weekday 
morning, weekday afternoon and Saturday midday peak hours respectively.  

VI. Capacity & Queuing Analysis

Capacity analysis was conducted for the study area intersections using SYNCHRO software 
(Version 10). SYNCHRO takes into account the geometry, speed limits, turning-lane lengths, 
peak hour factors, volumes, heavy vehicle percentages, and signal phasing and timings. The 
SYNCHRO program analyzes the information with equations to determine the level of service 
(LOS) for the intersections numerically.

In order to consider the impact of new trips to the study network, the most desirable scenario 
would be that the intersection overall operates as closely as possible under “with 
development” conditions to “without development” conditions. In addition, it is desirable that 
individual lane groups operate as closely as possible under “with development” conditions to 
“without development” conditions. 

Matrix Tables detailing the delay per vehicle and Level-of-Service (LOS) overall and for each 
lane group at each intersection are shown in the following sections, queue information is also 
included. Copies of the SYNCHRO analysis worksheets are included in Appendix X3.
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Bear Tavern Road & I-295 Southbound Ramps

Overall, this signalized intersection operates at an acceptable level of service (LOS D or better) 
under existing, future “without development” and future “with development” scenarios. The 
eastbound left/through movement experiences delay (LOS E) under all three scenarios during 
the weekday morning peak period. In addition, the southbound left-turn movement suffers 
from delay during the weekday morning peak period during both future scenarios. 

Signalized Bear Tavern Road & I-295 Southbound Ramps
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday

Peak Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Existing w/o Dev w/Dev Existing w/o Dev w/Dev Existing w/o Dev w/Dev

E E E D D D D D DLeft, 
Thru 61.5 66.0 66.0 46.7 46.7 46.7 48.6 49.4 49.4

A A A A A A A A A
EB (I-295)

Right
0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1

C D D C C C B B BNB Thru
23.2 42.8 48.2 25.0 32.1 33.0 12.9 15.8 16.2

B E E B C D A A ALeft
14.5 57.1 70.7 11.3 34.3 42.4 4.9 5.8 5.9

B B B A A A A A A
SB

Thru
11.7 15.1 15.8 6.4 7.8 8.0 6.0 6.8 6.9

C D D B C C B B B
Overall

22.8 35.3 38.7 17.1 23.7 25.3 15.6 16.3 16.4

Bear Tavern Road & Sam Weinroth Road

Overall, this unsignalized intersection operates at an acceptable level (LOS C or better) under 
existing, future “without development” and future “with development” scenarios for all three 
study periods, with the exception of the weekday afternoon peak hour, which operates with 
heavy delay (LOS F) for the existing 2019 as well as the 2035 “without-“ and “with 
development” scenarios. In addition, the westbound approach shows heavy delay (LOS E or 
worse) during most of the peak periods and scenarios. This westbound approach is one of the 
main egress points for the airport, but Bear Tavern Road is also a critical link in the county’s 
transportation linking the interstate highway to Ewing Twp and the western edge of the Capital 
region.  As such, left-turning traffic from Sam Weinroth has to find acceptable gaps in traffic 
travelling in both directions on Bear Tavern Road.  Preliminary analysis show that signalizing 
this location may provide a non-failing LOS for Sam Weinroth road users where the analysis 

G-10 



7

shows extremely heavy delay during the weekday afternoon peak period under the 2019 
existing, and 2035 “without-“ and “with development” scenarios. In addition, a modern 
roundabout may also provide acceptable operations at this location for both scenarios. 

Unsignalized Bear Tavern Road & Sam Weinroth Road

Weekday Morning
Peak Hour

Weekday Afternoon
Peak Hour

Weekend Saturday
Peak Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Existing w/o Dev w/Dev Existing w/o Dev w/Dev Existing w/o Dev w/Dev

F F F F F F C D ELeft
129.5 321.9 588.4 184.2 432.7 862.6 22.5 32.6 38.2

B C C C D D B B B
WB

Right
15.0 17.7 19.7 19.6 25.2 32.2 12.2 13.8 14.4

- - - - - - - - -NB Thru, 
Right - - - - - - - - -

A B B B B B A A ALeft
9.6 10.3 10.7 10.2 11.0 11.5 8.6 9.1 9.2

- - - - - - - - -
SB

Thru
- - - - - - - - -

A B C B C F A A AOverall
5.5 10.3 22.1 13.2 24.4 57.4 2.0 2.0 2.6
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Bear Tavern Road/Grand Avenue & Upper Ferry Road

Overall, this signalized intersection operates with delay (LOS E or worse) under future “without 
development” and future “with development” scenarios for the weekday morning and 
afternoon peak hours. In addition, the westbound, northbound and southbound approaches all 
show delay (LOS E or worse) during the weekday morning or afternoon peak hours for the 
existing, future “without development” and future “with development” scenarios. This delay 
generally seems to be related to background growth rather than airport traffic. Signal timing 
split modifications or other signal upgrades could potentially mitigate some of this delay, 
although a larger scale infrastructure project which is beyond the scope of this study (e.g., The 
West Trenton Bypass) is likely needed to mitigate the delay to a non-failing LOS. 

Signalized Bear Tavern Road/Grand Avenue & Upper Ferry Road

Weekday Morning
Peak Hour

Weekday Afternoon
Peak Hour

Weekend Saturday
Peak Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Existing w/o Dev w/Dev Existing w/o Dev w/Dev Existing w/o Dev w/Dev

C C D C C C C C CLeft
33.3 34.0 35.4 28.9 28.9 30.4 29.6 29.4 30.0

C C C C C C C C C
EB

Thru, 
Right 25.4 25.6 25.5 24.8 24.5 24.4 25.1 24.9 24.7

C C C C C C C C CLeft, 
Thru 31.7 31.9 31.7 32.7 32.5 32.3 33.7 33.5 33.2

E E E D D D D D D
WB

Right
56.2 59.6 60.4 47.3 48.0 48.3 39.2 39.3 39.2

D E E D F F D D D
NB

Left, 
Thru,
Right 44.2 69.3 76.7 51.8 101.2 107.5 39.2 50.0 50.4

C D D D D D C C CLeft
31.3 36.3 37.2 40.2 43.3 44.2 20.8 23.8 24.0

E F F D E E C C C
SB

Thru, 
Right 57.1 179.9 191.2 43.0 71.0 79.5 20.7 26.5 26.9

D F F D E E C C COverall
44.3 89.6 94.9 41.9 62.5 66.1 30.0 34.0 34.2
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Scotch Road & Sam Weinroth Road

This signalized intersection operates acceptably (LOS C or better) overall for all existing and 
future scenarios, under all three study peak periods. All approaches operate acceptably also, 
with the exception of the westbound left movement during the weekday morning peak period, 
which operates at LOS E during the 2035 “with development” scenario. 

Signalized Scotch Road & Sam Weinroth Road

Weekday Morning
Peak Hour

Weekday Afternoon
Peak Hour

Weekend Saturday
Peak Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Existing w/o Dev w/Dev Existing w/o Dev w/Dev Existing w/o Dev w/Dev

C C B D D D D D DLeft
23.5 23.5 18.7 37.2 35.6 41.6 42.8 42.8 43.6

D D C B B B B B B
EB 

Thru, 
Right 37.4 37.4 31.9 16.8 16.2 19.1 18.7 18.7 17.3

D D D D D D D D CLeft
51.0 54.6 46.4 44.9 44.0 47.0 36.2 36.2 34.9

C C B C C C D D DThrough
20.8 20.8 15.9 27.4 26.6 27.0 36.2 36.2 35.6

A A A A C C A A A

WB

Right
4.8 4.8 6.5 9.9 21.6 21.0 2.9 3.4 3.2

B B B A A A A A ANB Thru
10.7 11.2 15.8 7.1 7.8 8.0 3.0 3.0 3.3

B B B A A A A A ASB Thru
10.8 11.3 16.0 7.2 7.9 8.1 3.0 3.1 3.4

B B C B B B A A AOverall
19.5 18.7 20.5 14.5 16.0 17.4 8.3 6.9 8.0
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Lockheed Avenue/Scotch Road Northbound Ramp & Sam Weinroth Road

This unsignalized intersection operates with very little delay (LOS B or better) overall for all 
existing and future scenarios, under all three study peak periods. In addition, all approaches 
operate acceptably (LOS C or better) for all existing and future scenarios, under all three study 
peak periods.

Unsignalized Lockheed Avenue/Scotch Road Northbound Ramp & Sam Weinroth Road
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday Peak 

Hour
2019 2035 2019 2035 2019 2035Approach Lane 

Group
Existing w/o Dev w/Dev Existing w/o Dev w/Dev Existing w/o Dev w/Dev

- - - - - - - - -EB Thru, 
Right - - - - - - - - -

A A A A A A A A AWB Left, 
Thru 8.0 8.0 8.1 7.6 7.6 7.7 7.3 7.3 7.4

B B B A A B A A A
NB

Left, 
Thru, 
Right 10.4 10.4 11.0 9.6 9.6 10.1 8.6 8.6 8.7

B B C B B B A A ALeft
13.7 13.7 19.9 10.8 10.8 11.9 9.1 9.1 9.3

A A A A A A A A A
SB

Through, 
Right 9.2 9.2 9.5 8.9 8.9 9.1 8.7 8.7 8.8

A A B A A A A A AOverall
9.2 9.2 12.8 3.8 3.8 4.0 3.8 3.8 3.8
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Scotch Road Southbound Ramp & Sam Weinroth Road

This unsignalized intersection operates with very little delay (LOS A) overall for all existing and 
future scenarios, under all three study peak periods. In addition, all approaches operate 
acceptably (LOS C or better) for all existing and future scenarios, under all three study peak 
periods.

Unsignalized Scotch Road Southbound Ramp & Sam Weinroth Road
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday

Peak Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Existing w/o Dev w/Dev Existing w/o Dev w/Dev Existing w/o Dev w/Dev

- - - - - - - - -
EB Thru

- - - - - - - - -

- - - - - - - - -
WB Thru

- - - - - - - - -

B B C A A B A A A
NB Left, 

Right 13.0 13.2 15.8 9.9 10.0 10.4 8.6 8.6 8.7

A A A A A A A A A
Overall

3.1 3.2 3.5 1.3 1.3 1.4 3.8 3.8 3.9
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Queueing Analysis

The queueing analysis showed potential issues at two locations which may require mitigation 
measures.  For the southbound left-turn movement at Bear Tavern Road & I-295 southbound 
ramps, the queue exceeds the storage area by 7-8 vehicles during the weekday afternoon peak 
period for both future scenarios. This is an existing issue in 2019, as well as 2035, however is is 
not worsened in the “with development” scenario.  Also, at the westbound approach of Bear 
Tavern Road/Grand Avenue & Upper Ferry Road, the right-turn movement queue exceeds the 
very limited space available for right-turning vehicles.

Signalized Bear Tavern Road & I-295 SB Ramps
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday

Peak Hour
2019 2035 2019 2035 2019 2035Approach Lane 

Group

Storage 
Length 

(ft)
Existing w/o 

Dev w/Dev Existing w/o 
Dev w/Dev Existing w/o 

Dev w/Dev

Left, 
Thru >1000 349 #373 #373 177 184 184 183 192 192

EB
Right 100 0 0 0 0 0 0 0 0 0

NB Thru >1000 285 404 #430 m372 m397 m413 184 265 274

Left 150 107 #298 #320 110 #278 300 42 44 44

SB
Thru >1000 305 426 450 186 263 280 118 165 171

Unsignalized Bear Tavern Road & Sam Weinroth Road
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday Peak 

Hour
2019 2035 2019 2035 2019 2035Approach

Lane 
Grou

p

Storag
e 

Length 
(ft) Existin

g
w/o 
Dev w/Dev Existing w/o 

Dev
w/De

v
Existin

g
w/o 
Dev

w/De
v

Left >1000 92.5 137.
5 205 165 230 352.5 12.5 20 30

WB
Right 60 20 25 37.5 42.5 57.5 92.5 12.5 15 20

NB Thru, 
Right >1000 - - - - - - - - -

Left 150 10 10 15 12.5 15 20 5 5 7.5

SB
Thru >1000 - - - - - - - - -

G-16 



13

Signalized Bear Tavern Road/Grand Avenue & Upper Ferry Road
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday

Peak Hour
2019 2035 2019 2035 2019 2035Approach

Lane 
Grou

p

Storage 
Length 

(ft)
Existing w/o 

Dev w/Dev Existing w/o 
Dev w/Dev Existing w/o 

Dev w/Dev

Left >1000 94 99 109 66 69 77 63 64 69

EB
Thru, 
Right 105 112 116 116 123 129 129 104 107 107

Left, 
Thru >1000 119 124 124 197 208 208 146 150 150

WB
Right 22 238 #256 #261 265 #303 #306 176 183 184

NB
Left, 
Thru,
Right

>1000 328 #513 #534 #431 #614 628 167 #292 295

Left 390 238 #259 #276 #248 #268 284 166 176 180

SB
Thru, 
Right >1000 522 #692 #703 #338 #507 529 175 #273 286

Signalized Scotch Road & Sam Weinroth Road
Weekday Morning

Peak Hour
Weekday Afternoon

Peak Hour
Weekend Saturday

Peak Hour
2019 2035 2019 2035 2019 2035Approach Lane 

Group

Storage 
Length 

(ft)
Existing w/o 

Dev w/Dev Existing w/o 
Dev w/Dev Existing w/o 

Dev w/Dev

Left 100 61 61 68 94 92 118 49 49 59

EB 
Thru, 
Right 310 263 263 323 53 52 70 29 29 32

Left 200 62 66 68 106 109 110 18 18 18

Thru >1000 32 32 34 41 40 48 26 26 31WB

Right >1000 24 25 22 41 102 101 0 1 1

NB Thru >1000 92 124 142 85 114 115 31 44 47

SB Thru >1000 107 138 159 99 131 132 28 41 44
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Unsignalized Lockheed Avenue/Scotch Road NB Ramp & Sam Weinroth Road

Weekday Morning Peak Hour Weekday Afternoon Peak 
Hour

Weekend Saturday Peak 
Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Storage 
Length 

(ft)
Existing w/o 

Dev w/Dev Existing w/o 
Dev w/Dev Existing w/o 

Dev w/Dev

EB Thru, 
Right >1000 - - - - - - - - -

WB Left, 
Thru 310 0 0 0 0 0 0 0 0 0

NB
Left, 
Thru, 
Right

>1000 0 0 0 2.5 2.5 2.5 0 0 0

Left 660 65 65 132.5 7.5 7.5 10 2.5 2.5 2.5

SB
Thru, 
Right 172 7.5 7.5 10 5 5 7.5 5 5 5

Unsignalized Scotch Road SB Ramp & Sam Weinroth Road

Weekday Morning Peak Hour Weekday Afternoon Peak 
Hour

Weekend Saturday Peak 
Hour

2019 2035 2019 2035 2019 2035Approach Lane 
Group

Storage 
Length 

(ft)
Existing w/o 

Dev w/Dev Existing w/o 
Dev w/Dev Existing w/o 

Dev w/Dev

EB Thru 200 0 - - - - - - - -

WB Thru >1000 0 - - - - - - - -

NB Left, 
Right 428 32.5 35 47.5 10 10 12.5 2.5 2.5 2.5
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VII. Conclusions

As can be seen from the results of the SYNCHRO analysis, the network operates well overall, 
but with some capacity/queuing issues at certain approaches and turn movements. The new 
trips generated by the projected activity at the airport contribute to this delay, but it should be 
noted that almost all of the delay is currently present or will be without the proposed project.

Based on the traffic analysis, the key location to consider for future infrastructure 
improvements is the intersection of Sam Weinroth and Bear Tavern Road.  The need for 
improvements is an existing concern that gets worse over time independent of the proposed 
project. Analysis showed that the anticipated traffic increases on Bear Tavern as a result of the 
recent and planned off-airport projects, exacerbated to a small degree when combined with 
the traffic from the airport development, will result in significant delays for traffic exiting from 
the Airport.  Consideration of signalization or a modern roundabout for intersection control 
should lead to acceptable traffic operations for all movements at the intersection.  It is 
recommended that Mercer County pursue such a remedy independently of the proposed 
Terminal replacement project.
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Appendix X1 – Traffic Volume Figures
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Appendix X2 – Turning Movement & ATR Count Data
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Urban Engineers

ATR Location 1

BearTavern Road, north of Sam Weinroth Road

14-Nov-18 Channel 1 Channel 2 Combined

Wed A.M. P.M. A.M. P.M. A.M. P.M.

12:00 22 136 12 125 34 261

12:15 8 114 7 163 15 277

12:30 16 107 5 152 21 259

12:45 3 162 4 141 7 303

01:00 10 134 6 131 16 265

01:15 4 141 6 120 10 261

01:30 2 147 7 117 9 264

01:45 4 168 9 108 13 276

02:00 3 131 2 121 5 252

02:15 12 180 5 80 17 260

02:30 5 205 3 37 8 242

02:45 4 202 2 39 6 241

03:00 4 251 2 23 6 274

03:15 5 268 6 23 11 291

03:30 5 275 7 33 12 308

03:45 11 261 7 68 18 329

04:00 5 298 8 40 13 338

04:15 9 283 17 54 26 337

04:30 20 312 33 43 53 355

04:45 20 298 43 50 63 348

05:00 38 276 46 64 84 340

05:15 29 317 42 67 71 384

05:30 35 252 44 61 79 313

05:45 23 223 63 59 86 282

06:00 46 214 50 32 96 246

06:15 60 205 86 40 146 245

06:30 60 163 117 41 177 204

06:45 79 158 160 34 239 192

07:00 90 130 153 31 243 161

07:15 105 118 177 28 282 146

07:30 118 113 196 15 314 128

07:45 130 125 230 19 360 144

08:00 143 101 209 21 352 122

08:15 152 111 250 25 402 136

08:30 175 99 199 19 374 118

08:45 176 86 189 11 365 97

09:00 127 92 167 26 294 118

09:15 115 80 142 15 257 95

09:30 115 92 137 16 252 108

09:45 137 63 110 19 247 82

10:00 97 70 98 30 195 100

10:15 90 91 89 21 179 112

10:30 103 109 96 30 199 139

10:45 99 66 118 10 217 76

11:00 91 62 100 6 191 68

11:15 106 43 89 10 195 53

11:30 96 35 96 5 192 40

11:45 127 32 109 5 236 37

Total 2934 7599 3753 2428 6687 10027

Day Total

% Total 17.6% 45.5% 22.5% 14.5%

Peak 08:00 04:30 07:45 00:15 08:00 04:30

Vol. 646 1203 888 587 1493 1427

P.H.F. 0.918 0.949 0.888 0.900 0.928 0.929

10533 6181 16714
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Urban Engineers

ATR Location 2

BearTavern Road, south of Sam Weinroth Road

14-Nov-18 Northbound Southbound Combined

Wed A.M. P.M. A.M. P.M. A.M. P.M.

12:00 20 132 14 129 34 261

12:15 8 117 5 145 13 262

12:30 17 116 9 141 26 257

12:45 4 138 5 139 9 277

01:00 5 131 9 145 14 276

01:15 5 131 7 113 12 244

01:30 3 140 8 120 11 260

01:45 4 158 7 113 11 271

02:00 2 124 2 133 4 257

02:15 11 130 4 120 15 250

02:30 4 133 2 116 6 249

02:45 6 135 3 97 9 232

03:00 3 188 2 103 5 291

03:15 9 180 0 108 9 288

03:30 8 176 10 126 18 302

03:45 15 162 3 164 18 326

04:00 6 196 9 131 15 327

04:15 17 210 7 128 24 338

04:30 25 185 18 142 43 327

04:45 32 200 16 143 48 343

05:00 32 180 33 137 65 317

05:15 30 181 31 171 61 352

05:30 36 144 31 171 67 315

05:45 24 109 65 151 89 260

06:00 45 147 43 97 88 244

06:15 70 126 81 120 151 246

06:30 65 103 110 99 175 202

06:45 86 93 161 106 247 199

07:00 94 105 150 71 244 176

07:15 123 92 166 62 289 154

07:30 130 63 186 65 316 128

07:45 141 84 218 60 359 144

08:00 151 80 216 53 367 133

08:15 155 82 231 55 386 137

08:30 149 68 214 52 363 120

08:45 182 54 173 47 355 101

09:00 142 68 154 61 296 129

09:15 133 48 117 43 250 91

09:30 120 63 130 47 250 110

09:45 127 50 125 23 252 73

10:00 94 45 106 34 200 79

10:15 93 42 97 43 190 85

10:30 98 38 97 64 195 102

10:45 110 28 116 53 226 81

11:00 88 30 94 39 182 69

11:15 96 30 95 23 191 53

11:30 111 25 90 19 201 44

11:45 137 12 104 23 241 35

Total 3066 5272 3574 4545 6640 9817

Day Total

% Total 18.6% 32.0% 21.7% 27.6%

Peak 08:00 04:00 07:45 05:00 07:45 04:30

Vol. 637 791 879 630 1475 1339

P.H.F. 0.875 0.942 0.951 0.921 0.955 0.951

8338 8119 16457
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Urban Engineers

ATR Location 3

Sam Weinroth Road east of Bear Tavern Road

14-Nov-18 Eastbound Westbound Combined

Wed A.M. P.M. A.M. P.M. A.M. P.M.

12:00 0 27 2 13 2 40

12:15 0 38 0 28 0 66

12:30 0 49 1 15 1 64

12:45 1 41 2 69 3 110

01:00 3 35 3 39 6 74

01:15 0 26 0 32 0 58

01:30 2 36 2 28 4 64

01:45 2 38 2 41 4 79

02:00 1 27 1 41 2 68

02:15 0 16 1 24 1 40

02:30 1 12 0 14 1 26

02:45 1 21 0 13 1 34

03:00 1 13 0 16 1 29

03:15 5 15 1 15 6 30

03:30 5 30 1 12 6 42

03:45 7 27 0 22 7 49

04:00 3 29 4 20 7 49

04:15 14 45 3 29 17 74

04:30 37 39 15 36 52 75

04:45 46 46 12 31 58 77

05:00 40 43 33 54 73 97

05:15 32 39 21 70 53 109

05:30 20 28 11 66 31 94

05:45 8 16 7 50 15 66

06:00 5 6 3 13 8 19

06:15 13 7 6 28 19 35

06:30 4 11 3 11 7 22

06:45 7 5 1 11 8 16

07:00 14 6 5 5 19 11

07:15 24 9 4 7 28 16

07:30 21 3 6 7 27 10

07:45 18 5 10 1 28 6

08:00 22 10 22 0 44 10

08:15 49 3 21 3 70 6

08:30 51 4 50 3 101 7

08:45 53 1 34 6 87 7

09:00 50 6 19 4 69 10

09:15 42 4 23 10 65 14

09:30 33 13 19 7 52 20

09:45 41 31 50 3 91 34

10:00 20 35 22 2 42 37

10:15 14 36 11 32 25 68

10:30 10 19 8 66 18 85

10:45 15 10 8 37 23 47

11:00 14 7 15 24 29 31

11:15 17 3 14 7 31 10

11:30 18 2 12 1 30 3

11:45 16 1 12 5 28 6

Total 800 973 500 1071 1300 2044

Day Total

% Total 23.9% 29.1% 15.0% 32.0%

Peak 08:15 04:15 08:00 05:00 08:15 04:45

Vol. 203 173 127 240 327 377

P.H.F. 0.958 0.883 0.635 0.857 0.809 0.865

1773 1571 3344
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Urban Engineers

ATR Location 4

Sam Weinroth Road, between Control Tower Grumman Avenue

14-Nov-18 Eastbound Westbound Combined

Wed A.M. P.M. A.M. P.M. A.M. P.M.

12:00 0 11 1 15 1 26

12:15 2 27 0 19 2 46

12:30 0 26 1 30 1 56

12:45 0 50 1 21 1 71

01:00 1 26 1 13 2 39

01:15 1 19 0 20 1 39

01:30 1 32 0 15 1 47

01:45 2 25 1 21 3 46

02:00 0 28 0 41 0 69

02:15 1 19 0 16 1 35

02:30 0 23 0 13 0 36

02:45 0 17 0 13 0 30

03:00 0 17 1 6 1 23

03:15 1 11 2 12 3 23

03:30 1 17 2 17 3 34

03:45 1 25 3 18 4 43

04:00 0 26 4 18 4 44

04:15 5 22 4 29 9 51

04:30 4 20 1 21 5 41

04:45 9 18 3 23 12 41

05:00 8 27 6 40 14 67

05:15 6 41 2 32 8 73

05:30 5 42 5 35 10 77

05:45 7 25 2 19 9 44

06:00 3 7 2 12 5 19

06:15 8 7 2 9 10 16

06:30 7 8 3 6 10 14

06:45 5 6 6 7 11 13

07:00 12 9 6 4 18 13

07:15 16 5 3 5 19 10

07:30 16 9 11 9 27 18

07:45 15 12 19 5 34 17

08:00 22 4 14 0 36 4

08:15 28 5 16 3 44 8

08:30 38 3 20 2 58 5

08:45 30 2 19 6 49 8

09:00 33 4 11 1 44 5

09:15 21 2 17 6 38 8

09:30 18 6 15 8 33 14

09:45 38 6 20 9 58 15

10:00 15 6 13 6 28 12

10:15 19 24 12 13 31 37

10:30 9 42 14 14 23 56

10:45 16 26 10 6 26 32

11:00 6 14 10 9 16 23

11:15 14 7 14 3 28 10

11:30 14 2 12 2 26 4

11:45 23 1 15 2 38 3

Total 481 811 324 654 805 1465

Day Total

% Total 21.2% 35.7% 14.3% 28.8%

Peak 08:15 05:00 07:45 04:45 08:15 05:00

Vol. 129 135 69 130 195 261

P.H.F. 0.849 0.675 0.863 0.813 0.841 0.847

1292 978 2270

G-57 



G-58 



Appendix X3 – SYNCHRO Analysis Worksheet
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TTN_Existing AM_v1 Existing

2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp
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TTN_Existing AM_v1 Existing

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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TTN_Existing AM_v1 Existing

5: Scotch Rd. & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing AM_v1 Existing

27: 295 SB Ramp
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TTN_Existing AM_v1 Existing

29: Bear Tavern Rd. & 295 SB Ramp

G-70 



TTN_Existing AM_v1 Existing

37: Scotch Rd. Ramp & Scotch Rd.
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TTN_Existing AM_v1 Existing

39: Scotch Rd. & Scotch Rd. Ramp
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20190711_TTN_Existing PM_v2 Existing

2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp
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20190711_TTN_Existing PM_v2 Existing

3: Bear Tavern Rd. & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

3: Bear Tavern Rd. & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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20190711_TTN_Existing PM_v2 Existing

5: Scotch Rd. & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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20190711_TTN_Existing PM_v2 Existing

27: 295 SB Ramp
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20190711_TTN_Existing PM_v2 Existing

29: Bear Tavern Rd. & 295 SB Ramp
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20190711_TTN_Existing PM_v2 Existing

37: Scotch Rd. Ramp & Scotch Rd.
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20190711_TTN_Existing PM_v2 Existing

39: Scotch Rd. & Scotch Rd. Ramp
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TTN_Existing SAT_v0 Existing

2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp
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TTN_Existing SAT_v0 Existing

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

4: Grand Ave/Bear Tavern Rd. & Upper Ferry Rd.
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TTN_Existing SAT_v0 Existing

5: Scotch Rd. & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_Existing SAT_v0 Existing

27: 295 SB Ramp
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TTN_Existing SAT_v0 Existing

29: Bear Tavern Rd. & 295 SB Ramp
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TTN_Existing SAT_v0 Existing

37: Scotch Rd. Ramp & Scotch Rd.
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TTN_Existing SAT_v0 Existing

39: Scotch Rd. & Scotch Rd. Ramp
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TTN_With Development 2035 AM_v1 WD2035

2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp

G-102 



TTN_With Development 2035 AM_v1 WD2035

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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TTN_With Development 2035 AM_v1 WD2035
5: Scotch Rd. & Sam Weinroth Rd. AM peak

Lanes, Volumes, Timings Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 98 447 33 59 46 137 0 465 0 0 548 0
Future Volume (vph) 98 447 33 59 46 137 0 465 0 0 548 0
Satd. Flow (prot) 1671 1859 0 1419 1845 1545 0 3505 0 0 3505 0
Flt Permitted 0.719 0.218
Satd. Flow (perm) 1265 1859 0 326 1845 1545 0 3505 0 0 3505 0
Satd. Flow (RTOR) 6 125
Lane Group Flow (vph) 108 527 0 76 59 176 0 541 0 0 571 0
Turn Type Perm NA Perm NA Perm NA NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 8
Total Split (s) 52.0 52.0 52.0 52.0 52.0 36.0 36.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0
Act Effct Green (s) 32.1 32.1 32.1 32.1 32.1 42.9 42.9
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.49 0.49
v/c Ratio 0.23 0.77 0.64 0.09 0.27 0.32 0.33
Control Delay 18.7 31.9 46.4 15.9 6.5 15.8 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 31.9 46.4 15.9 6.5 15.8 16.0
LOS B C D B A B B
Approach Delay 29.6 18.0 15.8 16.0
Approach LOS C B B B
Queue Length 50th (ft) 41 250 34 21 18 92 98
Queue Length 95th (ft) 64 305 61 32 37 149 167
Internal Link Dist (ft) 230 119 322 532
Turn Bay Length (ft) 100
Base Capacity (vph) 661 974 170 964 867 1709 1709
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.54 0.45 0.06 0.20 0.32 0.33

Intersection Summary
Cycle Length: 88
Actuated Cycle Length: 88
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     5: Scotch Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 AM_v1 WD2035

27: 295 SB Ramp
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TTN_With Development 2035 AM_v1 WD2035

29: Bear Tavern Rd. & 295 SB Ramp
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TTN_With Development 2035 AM_v1 WD2035

37: Scotch Rd. Ramp & Scotch Rd.
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TTN_With Development 2035 AM_v1 WD2035

39: Scotch Rd. & Scotch Rd. Ramp
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TTN_With Development 2035 PM_v0 WD2035

2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp
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TTN_With Development 2035 PM_v0 WD2035

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 PM_v0 WD2035

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 PM_v0 WD2035

4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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5: Scotch Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 PM_v0 WD2035

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 PM_v0 WD2035

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 PM_v0 WD2035

7: Scotch Rd. Ramp & Sam Weinroth Rd.

G-123 



TTN_With Development 2035 PM_v0 WD2035

7: Scotch Rd. Ramp & Sam Weinroth Rd.

G-124 



TTN_With Development 2035 PM_v0 WD2035

27: 295 SB Ramp
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29: Bear Tavern Rd. & 295 SB Ramp
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TTN_With Development 2035 PM_v0 WD2035

37: Scotch Rd. Ramp & Scotch Rd.
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39: Scotch Rd. & Scotch Rd. Ramp
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TTN_With Development 2035 SAT_v0 WD2035

2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp
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TTN_With Development 2035 SAT_v0 WD2035

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 SAT_v0 WD2035

3: Bear Tavern Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 SAT_v0 WD2035

4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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TTN_With Development 2035 SAT_v0 WD2035

5: Scotch Rd. & Sam Weinroth Rd.
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TTN_With Development 2035 SAT_v0 WD2035

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 SAT_v0 WD2035

6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 SAT_v0 WD2035

7: Scotch Rd. Ramp & Sam Weinroth Rd.
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TTN_With Development 2035 SAT_v0 WD2035

7: Scotch Rd. Ramp & Sam Weinroth Rd.

G-138 



TTN_With Development 2035 SAT_v0 WD2035

27: 295 SB Ramp
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29: Bear Tavern Rd. & 295 SB Ramp
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TTN_With Development 2035 SAT_v0 WD2035

37: Scotch Rd. Ramp & Scotch Rd.
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39: Scotch Rd. & Scotch Rd. Ramp
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5: Scotch Rd. & Sam Weinroth Rd.
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6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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7: Scotch Rd. Ramp & Sam Weinroth Rd.
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7: Scotch Rd. Ramp & Sam Weinroth Rd.
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27: 295 SB Ramp
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29: Bear Tavern Rd. & 295 SB Ramp
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37: Scotch Rd. Ramp & Scotch Rd.
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39: Scotch Rd. & Scotch Rd. Ramp
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TTN_Without Development 2035 PM_v0 WO2035
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3: Bear Tavern Rd. & Sam Weinroth Rd.
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4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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5: Scotch Rd. & Sam Weinroth Rd.
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6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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7: Scotch Rd. Ramp & Sam Weinroth Rd.
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7: Scotch Rd. Ramp & Sam Weinroth Rd.
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27: 295 SB Ramp
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37: Scotch Rd. Ramp & Scotch Rd.
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39: Scotch Rd. & Scotch Rd. Ramp
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2: Bear Tavern Rd./Bear Tavern Rd, & 295 SB Ramp
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3: Bear Tavern Rd. & Sam Weinroth Rd.
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3: Bear Tavern Rd. & Sam Weinroth Rd.
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4: Grand Ave./Bear Tavern Rd. & Upper Ferry Rd.
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5: Scotch Rd. & Sam Weinroth Rd.
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6: Lockhead Ave./Scotch Rd. Ramp & Sam Weinroth Rd.
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7: Scotch Rd. Ramp & Sam Weinroth Rd.
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27: 295 SB Ramp
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29: Bear Tavern Rd. & 295 SB Ramp
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37: Scotch Rd. Ramp & Scotch Rd.
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39: Scotch Rd. & Scotch Rd. Ramp
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