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Re:  Village Walk at Montgomery
Lots 60, 65, 68 and 69, Block 28005
Montgomery Township, Somerset County
MRA File No. 16-243

Dear Board Members:

McDonough & Rea Associates (MRA) has been asked to prepare a Traffic Impact Analysis for
plans to raze the Village Shopper II mixed-use office/retail development and construct the
Village Walk at Montgomery mixed-use residential/retail development on Route 206 in
Montgomery Township as shown on Figure 1, a Site Location Map in the Appendix. Village
Shopper I contains 2 buildings with 31,000 SF with access to Route 206 via a signalized access
opposite Montgomery Center and a right-in/right-out access.

The Village Walk at Monigomery redevelopment proposal contains a mixed-use
residential/commercial building and 4 commercial buildings. The roadway improvement
program in conjunction with the redevelopment proposal is as follows:

Construct Intermediate Loop Road (Township Master Plan Roadway)

Upgrade Route 206 and the Intermediate Loop Road traffic signal with a southbound
dedicated right turn lane

Construct Inner Loop Road (Township Master Plan Roadway) right-in/right-out at
Route 206

Construct right-in/right-out access to Village Walk at Montgomery

Construct alternate access via Sharbell residential development to Route 518 at
Research Road

YV V VYV

The following report sets forth the database accumulated and the conclusions reached with
respect to Village Walk at Montgomery.

Please reply to:
18,1431 Lakewood Road, Suite C, Manasquan, NJ 08736 ¢ (732) 528-7076 * Fax (732) 528-6673
U 105 EIm Street, Lower Level, Westfield, NJ 07090 » (908) 789-7180 « Fax (908) 789-7181
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SCOPE OF STUDY

In order to prepare a thorough Traffic Impact Analysis for the Village Walk at Monigomery

development, MRA has conducted the following tasks:

1.

Made field visits to the site to establish existing roadway and traffic conditions in
the area.

Conducted existing peak hour traffic counts at the access points to Village
Shopper II along Route 206.

Prepared trip generation estimates for the Village Walk at Montgomery
development based upon Institute of Transportation Engineers (ITE) data.

Distributed site generated traffic to the adjacent roadway network in accordance
with existing directional distribution and the proposed access system.

Prepared estimates of future traffic volume demand for the design year of the
development, including background traffic growth in accordance with New Jersey
Department of Transportation (NJDOT) data as well as other approved/planned
developments in the area.

Conducted level of service capacity analyses for the following intersections in
accordance with Highway Capacity Manual procedures:

» Route 206 and Intermediate Loop Road/Montgomery Center access
> Route 206 and Inner Loop Road
» Route 206 and site access

Reviewed the Site Plan prepared by Menlo Engineering with respect to
availability and accessibility of the parking supply, and conformance to proper
traffic engineering principles.
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EX1sTING CONDITIONS

The subject property contains a 1-story retail building and a 2-story retail/office building,
totaling 31,000 SF located west of Route 206 opposite the Montgomery Center. The site is
served by a full movement signalized access and a right-in/right-out access to southbound Route
206. The site access also serves Village Shopper II1, a 37,600 office/retail development located
north of the subject property.

The Route 206 and site access/Montgomery Center intersection is a signalized intersection that is
controlled by a multi-phase traffic signal with the following lane assignments:

> Southbound Route 206 — A left turn lane and a shared thru/right turn lane.

» Northbound Route 206 — A left turn lane and a shared thru/right turn lane.

» Westbound Montgomery Center — A dedicated right turn lane and a shared
left/thru lane.

» Eastbound site access — One shared left/thru/right turn lane.

EXISTING TRAFFIC VOLUMES

Traffic volume data was collected by conducting manual turning movement counts at the Route
206 and Village Shopper II driveways during the critical weekday PM peak street hour and mid-
day Saturday peak hour when traffic volumes on the adjacent roadway network are at a
maximum and when retail facilities along Route 206 generate their maximum traffic volume.
The counts were conducted in June 2017 from 4:00 PM to 7:00 PM on a weekday and from
11:00 AM to 2:00 PM on a Saturday. Figure 2 in the Appendix illustrates existing peak hour
traffic volumes on Route 206 along the site frontage.

PROPOSED ROADWAY IMPROVEMENTS

The Montgomery Township Master Plan identifies several new roadways along the Route 206
corridor to accommodate future developments and to increase efficiency/capacity of the Route
206/Route 518 intersection (see attached Montgomery Township Master Plan Circulation
Element).
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The Village Walk at Montgomery Land Use Plan includes the following improvements:

> Construction of the Intermediate Loop Road, a Township roadway, from Route 206 to
the Sharbell property to the west connecting with Research Road.

» Construction of the Inner Loop Road, a Township roadway, from Route 206 to the
Sharbell property connecting with Route 518.

» Construction of a dedicated right turn lane on Route 206 southbound approach at the
Intermediate Loop Road intersection

> Install new traffic signal system at Route 206 and Intermediate Loop
Road/Montgomery Center access intersection.

TRIP GENERATION/DISTRIBUTION

- Estimates of traffic to be generated by Village Walk at Montgomery were calculated using the
10™ Edition of the ITE Trip Generation manual.

The following Table illustrates the anticipated AM and PM peak street hour and mid-day
Saturday peak hour traffic that will be generated from each uses within Village Walk at
Montgomery. ‘

TABLE 1
TRIP GENERATION
VILLAGE WALK AT MONTGOMERY

WEEKDAY AM PSH WEEKDAY PM PSH SAT.PH
USE IN Our ToTAL IN Our TorAL IN Our TOTAL
Low Rise Apt. — 52 DU
ITE LUC 223 5 19 24 19 9 28 18 17 35
Shopping Center — 56,000 SF
ITE LUC 820 112 68 180 170 184 354 204 188 392
Sub Total 117 87 204 189 193 382 222 205 427
Internal Credit 6 4 -10 ~-10 -9 ~-19 11 -10 _-21
Total 111 83 194 179 184 363 211 195 406
Retail Pass-By ~0 _0 ~0 6 72 -140 61 56 -117
New Trips 111 83 194 111 112 223 150 139 289
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Please note that pass-by percentages for the traffic generated by the retail use was also
established using ITE data (40 percent PM and 30 percent Saturday). In addition, an internal
capture rate of 5 percent was assumed after conducting an internal capture analysis utilizing
guidelines set forth by the ITE. The 5 percent internal capture rate is overly conservative as the
calculated internal capture rate was 11.0 percent.

Once the amount of peak hour traffic to be generated by the various uses within Village Walk at
Montgomery has been established, traffic needs to be distributed to the adjacent roadway
network in accordance with anticipated origins and destinations of site generated traffic. MRA is
familiar with commuting patterns in Somerset County and has over 30 years’ experience
working in the area.  Based upon our experience, location of other commercial
(existing/proposed) developments, proposed Montgomery Township Master Plan roadways and
the existing roadway network, the following 7able illustrates the anticipated distribution of
traffic for each use within Village Walk at Montgomery.

TABLE 11
TRAFFIC DISTRIBUTION
TO/FROM RETAILL. RESIDENTIAL
Route 206-North 30% 45%
Route 206-South 30% 30%
Route 518-East 20% 0%
Route 518-West 10% 10%
Montgomery Center-East 5% 10%
Internal 5% 5%
Total 100% 100%

Figure 3 illustrates site generated and distributed traffic volumes at the site access points and
through the adjacent roadway network.

Table 111 details the ITE traffic projections for the existing uses on the subject property.
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TABLE III
EXISTING TRIP GENERATION
VILLAGE SHOPPER 11
WEEKDAY AM PSH WEEKDAY PM PSH SAT.PH
USE IN Our ToraL IN Our ToraL IN Our TOTAL
Office — 8,000 SF
ITE LUC 710 11 1 12 2 10 12 2 2 4
Retail — 23,000 SF
ITE LUC 820 100 62 le2 88 96 184 101 93 194
Sub Total 111 63 174 90 106 196 103 95 198

Table 1V was prepared to compare the traffic generation of the existing Village Shopper II
development to the proposed Village Walk at Montgomery proposal to determine the type of
access permit required by NJDOT.

TABLE IV
TRIP GENERATION COMPARISON
VILLAGE WALK AT MONTGOMERY VS. VILLAGE SHOPPER 11

: AMPSH2-WAY PMPSH2-WAY SAT.PH2-WAY
Village Shopper-existing 174 196 198

Village Walk at Montgomery-Proposed 204 _382 _427
Net Difference +30 +186 +229
5% Internal Credit (VW) ' -10 -19 21
Alternate Access Credit (VW) -19 _-58 _-68
Route 206 Net Difference +1 +109 +140

.Based on the results of Table IV, the redevelopment project as proposed will qualify for an
NJDOT Major Access Application since the net increase in peak hour traffic to the Route 206
access system is greater than 100 trips and less than 200 trips. Therefore, the study locations
enumerated and analyzed herein comply with the NJDOT Access Code requirements.
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ANALYSIS OF FUTURE TRAFFIC CONDITIONS

A design year of 2022, 5 years in the future was selected for analysis. The NJDOT’s
Background Traffic Growth Rate data for the area was consulted and existing 2017 traffic
volumes were expanded by a growth rate of 1.0 percent per year for 3 years and 0.50 percent for
2 years in order to arrive at year 2022 pre-development traffic volumes. In addition, an induced
traffic volume adjustment has been factored into the future traffic volume projections to account
for non-site related traffic with origins/destinations to the existing Sharbell neighborhoods west
of the site.

Site generated traffic from 3 other developments in the area were surcharged onto the Route 206
study locations (Figure A in the Appendix) and they are as follows:

» Madison Marquette - Southwest quadrant Route 206 and Route 518
- 281,000 SF shopping center
- 61,000 SF movie theater
- 10,000 SF day care center
- 34 single family homes

»  Sharbell - West of Village Walk at Montgomery and north of Route 518
- 107 townhomes
- 40 condominiums
- 80 apartments single family homes

» Kings Interest LLC Redevelopment — Northeast quadrant Route 206 and Route 518
- 48,240 SF retail space

The 2022 pre-development volumes include 2017 traffic volumes with growth, existing Sharbell
induced traffic and site traffic from the 3 off-site developments referenced above and are
depicted on Figure 4 in the Appendix.

The existing Village Shopper II site traffic volumes were deducted from the base volumes in the
analysis herein (traffic volume worksheet, Figure 24, is attached to the Appendix) prior to
surcharging the Village Walk at Montgomery site generated traffic volumes detailed in Table L.

Figure 5 in the Appendix illustrates year 2022 post-development traffic volumes with the Village
Walk at Montgomery traffic included.
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Traffic engineers calculate levels of service of unsignalized and signalized intersections which
relate to the quality of traffic flow. Level of service is a measure of average control delay.
Average control delay is the time lost due to deceleration and the amount of time from when a
vehicle is stopped for a traffic control device (or at the end of the queue) to when the vehicle
departs the intersection. Delay is a relative quantity of driver discomfort, frustration, fuel
consumption, and loss in travel time.

Levels of service range from “A” to “F,” with “A” being the highest, or best attainable level of
service. Level of service “E” with average control delays of not more than 50 seconds per
vehicle at an unsignalized intersection or 80 seconds per vehicle at a signalized intersection
indicates near to or at capacity conditions and is generally considered the limit of acceptable
level of service and delay.

Full definitions of levels of service for unsignalized and signalized intersections and level of
service summaries are included in the Appendix. The intersections studied by this report were
analyzed according to the procedures set forth in the Highway Capacity Manual 2010, using the
Highway Capacity Sofiware (HCS), release 7.4.

ROUTE 206 AND INTERMEDIATE LOOP ROAD/MONTGOMERY CENTER ACCESS

The intersection is projected to operate at an overall level of service “D” and “F” for the PM
peak street hour and Saturday peak hour, respectively, for the 2022 pre-development conditions.
It is proposed to enhance the capacity and efficiency of the intersection with the construction of a
southbound dedicated right turn lane and the restriping of the Montgomery Center westbound
approach as a dedicated left turn lane and a shared thru/right turn lane. With the proposed
improvements, the intersection is projected to operate at an overall level of service “D” and “E”
for the PM and Saturday peak hours, respectively and the resulting levels of service are
compliant with the NJDOT level of service guidelines as stipulated in the Access Code.

ROUTE 206 AT SITE ACCESS

The site access right-in/right-out intersection will operate at level of service “C” and “D” for the
PM peak street hour and Saturday peak hour, respectively.

ROUTE 206 AND INNER LOOP ROAD
At this unsignalized intersection, an analysis was performed under the stop control scenatio.

Findings were that the intersection would operate at an overall level of service “C” and “E” for
the PM peak street hour and Saturday peak hour, respectively.
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SITE PLAN AND PARKING

A total of 285 parking spaces are required under Montgomery Township zoning requirements for
Lots A-D, as referenced on the plans prepared by Menlo Engineering, and 302 are provided,
meeting this requirement. The peak parking periods for the proposed uses are not coincidental
and, therefore, shared parking will occur on site. The parking spaces are well distributed to
efficiently serve the proposed uses. The overall circulation plan is sound and logical and is
anticipated to operate safely and efficiently.

CONCLUSIONS

It is concluded based on the analysis set forth in this report, that plans to redevelop the subject
property and construct 2 Township Master Plan Roadways can be approved and operate
compatibly with future traffic conditions in the area. The site driveway will operate at level of
service “D” or better during the PM peak street hour and Saturday peak hour under the 2022
post-development condition. The signalized intersection at Route 206 and Intermediate Loop
Road will be improved in connection with the redevelopment proposal and will operate at level
of service “D” and “E” for the PM peak street hour and Saturday peak hour under the 2022 post-
development condition, respectively in accordance with the NIDOT level of service guidelines.

The Site Plan has been prepared in accordance with proper traffic engineering principles and
provides for adequate parking and adequate circulation for customer and delivery vehicles.

A representative from MRA will be in attendance at an upcoming Montgomery Township
Planning Board meeting to provide expert testimony and answer questions Board members
Board experts or the public may have.

Very truly yours,
hn H. Rea, PE Scott T. Kennel
rincipal Sr. Associate

cc: Chris Szalay, PE
Vince Pugliese
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1810128d
Effective: 7/16/09

Directive No. 163 ~ 09

Route US 206 and Montgomery Shopping

Center Driveway

Montgomery Twp., Somerset Co.

70,95, 110 & 135 - SECOND BACKGROUND GYCLES

Phase Signal Indications
1-3 4-86 7-10
A) Route US 206 ROW G G R
Change Y Y R
Clearance R R R
" B) Shopping Center Driveway ROW R R G’
Change R R Y
Clearance R R R
C) Route US 206 Lead Lefts R/<G- R/<G- R
Change R/<Y- Ri<Y- R
Emergency Flash Y Y R
NOTES:

Time {Seconds)

108 - 87 83-63

5* 5"
2 2

7247  7-25"

3 3
2 2
5-9 5-7
3 3

Plan il Plan IV
(70 Sec.) (95 Sec.)

43-31 ‘68 ~ 46
5* 5*
2 2

717 727"

3 3
2 2
5-7 5-7
3 3

1. *Offsets are measured from the beginning of yellow to Route US 206 traffic at Rocky Hill Road (CR 518) to the

beginning of yellow to Route US 206 traffic at this intersection.

2. **Actuation of a pedestrian push button shall guarantee 12 seconds of green time to Phase B.

3. The Route US 206 left-tum slots are to be wired separately but conc
Each slot shall have the capability of terminating or extending indepen

to an actuated, non-conflicting Phase A movement.
4. The manual control cord is to be removed.
5. The vehicle interval is to be 2 seconds.

6. The memory circuit is to be off.

HOURS OF OPERATION
Planl - Monday thru Friday /6:30 AM. —9:30 AM. -
Planll - Monday thru Friday / 3:30 P.M. — 6:30 P.M.
Plan lll - Monday thru Sunday / 10:00 P.M. - 6:30 A.M.
Plan IV - Al Other Times

CYCLE LENGTH

135-Second Background Cycle
110-Second Background Cycle
70-Second Background Cycle
95-Second Background Cycle

urrently timed if actuation occurs in both slots.
dently of the other, thereby reverting the timing

*OFFSETS

19 Seconds
20 Seconds
15 Seconds

7 Seconds
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PROPOSED NEW ROADWAYS

TO HELP ALLEVIATE TRAFFIC CONGESTION

AT THE ROUTE 206/ROUTE 518 INTERSECTION

AND RELATED ROUTE 206 CORRIDOR IMPROVEMENTS

At this time, the Transportation Advisory Committee has recommended a number of new
roadways to help alleviate traffic congestion at the Route 206/Route 518 intersection and related
Route 206 corridor improvements. The specifics of the recommendations, the need for the
improvements and the benefits to the public which will result are discussed in an April 29, 2003
report prepared by McDonough & Rea Associates, the Township's Traffic Engineer.

The proposed roadway improvements are shown on the two (2) attached aerial photograph maps.
Each roadway is proposed to provide for 2-way traffic within a fifty foot (50') right-of-way.

The following summarizes the proposed new roadways, and the descriptions are organized by the
quadrant of the Route 206/Route 518 intersection within which they are located

Northwest Quadrant

In the northwest quadrant of the Route 206/518 intersection, three (3) new loop
roadways are proposed, as follows:

1. An "inner loop" roadway linking Route 518 to Route 206 is
proposed behind the properties in the vicinity of the "Tigers Tale"
restaurant.

2. An "intermediate loop" roadway is proposed which will connect
with Route 518 at the existing Research Road intersection, extend
northerly via Research Road, and then turn in an easterly direction
through the "Village Shopper" shopping center to an intersection
with Route 206 at the traffic signal currently located at the
intersection with the driveway accessing the "Montgomery
Shopping Center".

3. Finally, an "outer loop" roadway is proposed from a signalized
intersection at Route 518, extending northerly along the western
boundary of the "Sharbell" adult community tract between Route
518 and Bedens Brook, crossing Bedens Brook at a flood free
bridge crossing, and intersecting with Orchard Road west of the
Orchard Road/Route 206 intersection.

EXCERPTS FROM 2003 AMENDMENT NO. 1 TO TRAFFIC CIRCULATION PLAN ELEMENT
PREPARED BY COPPOLA & COPPOLA ASSOCIATES ~ Page 1 of 7



Southwest Quadrant

In the southwest quadrant of the Route 206/518 intersection, three (3) new loop
roadways are proposed to connect Route 518 with Route 206, as follows:

1. An "inner loop" roadway is proposed from Route 518 along the
westerly and southerly sides of the "Amboy Bank" property to a
new intersection with Route 206. Additionally, an extension of the
"inner loop" along the westerly side of the "Amboy Bank" property
will continue southwardly along the westerly side of the former
"Z&W Mazda" car dealership to a "T" intersection with another
new roadway (i.e., the "intermediate loop" discussed in the next
paragraph) extending westerly from a new lighted intersection with
Route 206 opposite the boulevard entrance to the "Princeton North
Shopping Center".

2. An "intermediate loop" roadway is proposed to extend westerly
from a new lighted intersection with Route 206 through
undeveloped lands which are being considered for the development
of a "shopping village", which primarily is to include an assortment
of retail uses. The "intermediate loop" will turn north and intersect
with Route 518 opposite Research Road.

3. An "outer loop" roadway it proposed to extend to the west from a
"T" intersection with the "intermediate loop", proceed parallel and
close to the northern boundary of the "Princeton Airport” in order
to safeguard the continued agricultural use of the subject property,
if desired by the property owner, and then turn north to a signalized
intersection with Route 518 opposite the "outer loop” roadway in
the northwest quadrant of the study area.

Southeast Quadrant

In the southeast quadrant of the Route 206/518 intersection, new interconnected
roadway segments are shown on the proposed "Traffic Circulation Plan". Most of
these new roadway segments are located in neighboring Rocky Hill Borough, and
whether or not they eventually are constructed will depend upon the results of
ongoing discussions between the two (2) municipalities. The municipalities do
share proprietary interest in the currently named "Schaeffer Tract" park, and the
proposed roadway segments are proposed to provide alternative vehicular access
into the park. Additionally, the proposed roadway segments will further help to
enhance traffic circulation along Route 518 and at the Route 518/206 intersection.
The new roadway segments include the following:

EXCERPTS FROM 2003 AMENDMENT NO. 1 TO TRAFFIC CIRCULATION PLAN ELEMENT
PREPARED BY COPPOLA & COPPOLA ASSOCIATES ~ Page 4 of 7



1. A north/south connector is shown to extend from Route 518 via Young
Drive southwardly into the park, where it intersects with a new public
roadway, which will be in place of, and an extension of, the existing
boulevard driveway entrance into the "Princeton North Shopping Center"
from the newly planned lighted intersection with Route 206.

2. The north/south connector is shown to extend further to the south through
the park, and then turn west to an intersection with the existing loop
driveway within the "Research Park" office complex.

Northeast Quadrant

In the northeast quadrant of the Route 206/518 intersection, vehicular and pedestrian
access to the "Montgomery Shopping Center” is intended to be provided from Route 518-
through a portion of the "Princeton Gamma Tech" property.

PROPOSED NEW ROADWAYS

TO HELP ALLEVIATE TRAFFIC CONGESTION

AT THE ROUTE 206 INTERSECTION

WITH CHERRY VALLEY ROAD AND PRINCETON AVENUE
AND RELATED ROUTE 206 CORRIDOR IMPROVEMENTS

The Transportation Advisory Committee (TAC) previously recommended to the Planning Board
that certain improvements be made to the Route 206 intersection with Cherry Valley Road and
Princeton Avenue. The specifics of the recommendation and a documentation of the need for the
improvements and the benefits to the public which will result are detailed in a March 8, 2002
report prepared by McDonough & Rea Associates, the Township's Traffic Engineer.

The recommendation from the Transportation Advisory Committee (TAC) for the improvements
at the subject intersection was timely, since applications had been filed by "SDI, LLC" for the
development of a "Commerce Bank" building and a "CVS Pharmacy" building on a tract of land
at the southeast corner of the intersection. The subject tract of land straddles the Montgomery
Township/Princeton Township boundary, and both Township's reviewed the proposed
development.

The submission of the applications to develop the subject tract of land precipitated a dialogue
between the municipal officials and staff members of Montgomery and Princeton, since both
Townships recognize the safety problems associated with the relatively large volumes of traffic
attempting to pass through the intersection, which has an irregular geometry and no left-turn
lanes.

EXCERPTS FROM 2003 AMENDMENT NO. 1 TO TRAFFIC CIRCULATION PLAN ELEMENT
PREPARED BY COPPOLA & COPPOLA ASSOCIATES ~ Page 5 of 7



€008 AV 31D
WY TAE NMYHG
ININIHYEIA ONHIANIDND dIHSNMOL AHIWODINOW ‘A8 T3EYd4IHd

INITHILNGD QYO dONd memwe
8 -
VIRV AGMIS NOLYINOUIO Didviit g ¥
SINEWSACUINI NOILIZSHELNI & |
anNzoat

el i e . e S0 ) | q3Lviay aNy 8LS LY 00 OL QH GHVHOHO
e S AN e F WOHA QYO M3N 03SOdOHd
. , _ dIHSNMOL AHZWOD LNOW

wf? . {2 o . ; : il G . : o e




¢h!

] KT
L 7€ - Nz

T 95~ V- WWE opi” a9 2l

- -z [ 1
<be 981 M° hs< > 77T agiel T2V
|-||\\\«

——al e / St — \ﬂ%&

el \.ﬂmw Wc

T'LE 16G°8€[+(X) ¥20°0-__|= | obejusoiod Ag-ssed Aepinjes
| |ooy 100°6|+(u1| 162’0~ |=(1)uT ____ obesded Ag-ssed Nd
15 6% | |[V/IN UBAID JON Z'9G1 ON z8¢ vz 6.C Jojesaueo) 4o INoH Xead Aepung
0S [0S | |V/N USAID JON 9’181} ON 609 0 oL'Lz ~ AeqgAepung
8v ¢S | |SL6E 06Lz[+(X)u1| 0620 [=(1)u1 |0252 180 9Ly 6LL 0S¥ Jojessua9 JO INOH Xead Aepinies
050G | [2712e9 ovz 9[+(X)u1| 0290 |=(1)u1 [272852 120 209 8g zL'or __Areq Aepinieg
05|05 | [8°LE 0coe[+(x)u1| 0z20 |=(1u1 |gsez 9.0 862 €5 LZ¥ Jojelsusg JO INoH deed Nd
9v | ¥S | |8'1€ET 082 L2|+(x) | 092 |=L [ |0'89L LL°0 eee Ly 00 _Jojessusg JO INOH Yedd NV
25 |8v | |g'ese 068¢|+(x)u1| ovz0 |=(Lu1 |¥ele 280 12¢ 192 18°€ ~ InoH 188418 Yead Nd
8€|29| |8'6LL | 082161 +(X) | 0050 |= | 1928 0S°0 LS€ 78 ¥6°0 NOH 19941 %esd WY
05 ]0g]| |1esop 026°6+(Ju1| 0890 |=(1)u7 |0ViLZ 9.0 esy | v | srie | ~ KieqgAepyeom
u__ﬂw B wQ_L_._., o co_um_.:uw wm_._._. M o9zZIS .m>< salpn}s ajey abetsAay polisad awi]

uiok \ 48/000'9s Juswdojanaq jo azig
- _ AAWH&Q.ONNA_\ hou:ww Buiddoys ‘0zg|:asn pueTq 3L|




|

VIN | [811 0Ly ov|-(X) 0zL'L |=L 8'v¢ €60 68 g 190 _Jojessuss) 4o INoH Yesd Aepung
0S |05 | |678) 068" Le|~(X) 0€L0L |=1 9'9¢e 96°0 68 g 82'9 ~ KeqgAepung
VN | |622 ovzeg|~(x) 080°'L |=L ¥'9¢ 260 68 g 040 | Jojessusg jo unoH sead Aepinjes
0S|0S | |8'90¢ 069'125!-(x) 0L0YL |=1 cegy €60 68 - K] ~ KeqAepinjeg
¥ |66 |2GE 0L L|+(X) 0990 |= 8¥e ¥6°0 orl Ge .90 Jojessusg 40 JNOH Yesd Nd
2L(82| |L0E 06¢0-(x)u7| ov60 [=(Lu1 |62 16°0 191 9¢ 950 10jeIsuss) JO INOH Yead NV
g9l |oee 020°0/-()u1| 0680 |=(1u1 |L'62 980 /81 0S 950 ~InoH 39941S Mead Nd
1l1€Z] |96z 0Lg0l-(x)u1| 0560 |=(1)u1 |e€C 060 661 v 9’0 4NOH 199418 esd WY
050G | |€25¢ | 098°0%|-(X) 0962 =1 9'08¢ 960 9L, | ez | ezer | Alreq Aepxes M

yds | sdop uonenby sduf BY] 9zIS 'BAY | saipniS | 3jey abeleAy pousg swiy
—— - ulol \ __swunbBuygemalzs  [ijuswdojsAsq jo azis -

Q2 Yl (esny-mon) BuisnoH Aiweyniy ‘0zz| :9sn pue 311
_ | |




0'8e 165°8€[+(X) | ¥20'0- |= obejusoiad Ag-ssed Aepinjes

1’66 L00'G|+(X)uT| 162°0- |=(1)u1 sbejusdied Ag-ssed Nd
LG |6¥ | |VIN UBAID JON 19 ON z8¢ - ¥C 6.C | _Jojessusy jo InoH Xead Aepung
0S]0S| |VIN USAIS JON £'G8P ON 609 0g oL'Le ~ Areq Aepuns
8 |25 | |8°¢chL 06Lg|+(X)uq| 0620 [=(Du7 |sc0L 180 9Ly 6LL 0S¥ Jojesauas 4o JnoH ead Aepinjes
0S |05 | |Z'e8s¢E ovg'9|+(X)u1| 0290 |=(1)u1 [8°090L 120 209 8g Zl'or ~ Ajeqg Aepinjeg
0S| 0S| |6'G61 0zog|+(x)u1| 0z20 |=(L)ul 996 920 862 €g 4 Jojessusg Jo INOH ead Nd
9y | ¥G | |8°0¥L 082 LL|+(X) 09.C |= | l069 120 €ze Ly 00e Jojeiausg Jo JNoH Xeed NV
25 |8v | [Lesl 068'z|+(X)u1 ovs0 |=(1)u7 |9/8 280 128 192 18'¢ 3 INoH }e84iS dead Nd
8¢ (29| |ge9l 082°LG1L | +(X) 00S0 |= | |91z 0S50 Kels ) ¥6°0 INoH 183118 Yead NV
05 [0s| |Lelez 0/6°6[+(X)u7| 0890 =(Du7 |€'898 9/°0 sy | v | srie Alreq Aepxjoe m
Mds | |sduj uonenbg sdul zd | 9ZIG 'BAY | Saipni§ | 918y obeloAy polsd oWl

o ‘ uioL 48/000°€Z juswdolaAaq 10 8zIS

DNUSHE)  1se) buiddoys ‘0zg|:as pue F1|




usAI9) 10N L'l ON zZ8 € 120 Jojessusg Jo JNOH Yead Aepung

USAIS) JON 96 SN 6 S 040 ~__ Kieq Aepung

UBAIS) JON v ON z8 £ €50 Jojeiaues JO INOYH Yesad Aepinies

USAID JON L/ ON ¥6 S 12z Aireq Aepinjes

06£°59|+(x) 00L'L =1 an Z8'0 50¢ £ve ZrL | Jojessusg) jo 1noH Yead Ad
090°}|+(x)u1] 0880 [=(1)u1 [g'LL $8°0 602 82z A ___Jojelsuag jo InoH dead NV
09e0/+()u7| 0560 |=(1)u1 26 880 rLl [2> SLL | _INOH }ooXS Yeed Wd
0692 | +(x) or6’0 |= | le6 680 m S¢ 9L JINoH je9.4)S dead NY
00sg|+(X)u1l 0s60 |=(1)u1 |62Z €80 1Ll 99 Rz Aireq Aepsjeapp

uonjenby sdi] -4 9Z1g 'BAY | Seipnig 9)ey obeIoAy o pousdewiy

o yioL B o 4S/000'8 ‘Juswdolanaq jo 8ziIgs

‘ . DN LLSES  Buipling eo40 [eseusn ‘oL |:as() pue JU|
| 7 3 _ T _ = 1all




N gy

£10c3d | EVE Ll |SNPQ PENLe - SINMTOA OVl AAVAIENIO 3LIS - SNILTNSNOD NOIUVIIOMSNY2IL ANV Olvall el
‘00 LISYANOS "dMLAUINODINOI : AIFTNOSINOW @ XYM FOVTIA SHIVIOOSSY vad % HDNONOGON N
V nai 103rans
(HSd 1vS)HSd Wd — :aNTDI1
: dedaaly! SHMIA — ©
. ¥EINO Jogay SH2 Taardng — o
AJINODINOW .wu@, KW NOSIQY N = w
SA2Q U0 =
t t
—»eEeD —
90z ALNOY 4 1wy nlen : : 4 1 oulr
| T ) sp— T (shha— H T P~
OF,,VM\il m \w.,_r : 31 waﬁmd_%ﬂ — /
A% £)os 3|~ Iz i I ~ \
0 ! I |
< I I~ /
| ” ¢/ /7
. - .
T 3ddOHS : / -
IOVTIA N
AN JLINUYA
@ Se 4l NOSIQYA
t
TIFGIVHS J b e
avoy HOUVISRI : et e
3




K:\2008\AJOB127\TRAFFIC DATA\FIGURES\AJ0B127 FIGURES———>LAYOUT: 05 NEW VOL

ATLANTIC

TRAFFIC+DESIGN

FIGURE 5
Proposed Mixed Use Development . SITE-GENERATED NEW TRIPS
Montgomery Township L
Somerset County, New Jersey . 6" Q;?
NA —
O a3
~g 22
8 =
v /&)@ 0 |55
& RN )
5 ~a
3 &
& Vilage Shoppes &
Driveway l’
b } Montgomery
5 Center Driveway
IAE Y
County Rd 518 —127(184) 14 | 830120
80)55 —~ (89)76—1T (48)41 —i
(16(6)1) 14—.l;(£ 805 | g (89)76 — é
I=g 3 g
=" [ |
I i B
| | gF
L I R
| [
| |
1 I N
| | £ o
1 | * Benjamin
b e ) W Boulevard
(9583— [ ]
(180)156 ™1 | 3
Airpark Road T,\ Wall Street
\7'1\
LEGEND
AA(BB)  PM(SAT) PEAK HOUR VOLUMES PEAK | ENTER | EXIT | TOTAL
EXISTING ROADWAY HOUR
---------- EXISTING DRIVEWAY PM_| 551 | 517 | 1068
@ EXISTING TRAFFIC SIGNAL SAT 802 596 1398
= — — = PROPOSED DRIVEWAY

TRANSPORTATION ENGINEERING, ANALYSIS & DESIGNATLANTICTRAFFIC.COM




f,.,‘
T e msl TG

TABLE 1 - Trip Generation Estimates /32}0

SR

48,240sf Retail Space

Total 544-135

Retail Pass-By
Total Pass-By*
Total New

(Z4E 248

We determined study locations based on the new trips shown in Table 1.

Existing Use Site Traffic

A portion of the project site is currently developed with a 3,300 sf high-turnover sit-down
restaurant. To provide an accurate evaluation of the proposed redevelopment’s impact on
the surrounding roadways we took into account the existing property use on the site and
the traffic the use creates. We generated trip generation estimates associated with the full
occupancy of the 3,300 sf high-turnover sit-down restaurant. The existing property use
trips were then subtracted from the proposed new site generated trips, since that traffic
exists on the adjacent roadways in the surrounding area. \We removed the existing use
trips from the proposed new trips in order to develop a more accurate representation of the
new traffic the redevelopment will add to the road system. Table 2 summarizes the peak
hour trips that would be generated by the proposed new redevelopment with a reduction of
the existing property uses at full occupancy. We prepared trip generation estimates for the
existing property uses at full occupancy using data compiled for Land Use 932 (High-
Turnover Sit-Down Restaurant) by ITE as contained in the publication Trip Generation, 9%
edition.

TABLE 2 - Trip Generation Reduction

3,300 sf High-Turnover Restaurant

Total Existing Use New Trips

Total Proposed New Trips

Total New Trips
With Reduction

1q 2 Ue

TRAFFIC IMPACT STUDY AREA

We determined the direction distribution of site-generated trips based on existing travel
patterns in the study area, demographic data and a gravity model.

We defined the primary market area for the site using a 5-mile radius from the site. We
identified the population for each census tract within the area through available census
data. We then developed a gravity model based on the population and distance to the site

2
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DYN A M l C Dynamic _Tra‘fﬁc, LLC

: wwwclyngrmﬁt;fﬁg.com
TRAFFIC Lake Comor NJ 07719

T. 732.681.0760

MEMORANDUM

To: Scott Kennel

From: Nick Verderese

c: Mark Cannuli

Date: June 27, 2017
Revised October 19, 2017

Re: Trip Generation/Distribution
Sharbell Kepner — Tregoe Tract
CR 518 at Research Road

Block 28001 — Lot 66
Montgomery Township, Somerset County, NJ
DT# 0043-14-015TE

Dynamic Traffic has prepared the following assessment to determine the site generated traffic
associated with the development of Block 28001 — Lot 66 with an approximate size of 25.72 acres. Itis
proposed to raze the site and construct 107 townhomes, 40 condominiums, and 80 apartments. Access to
the site will be provided via a new connection to the traffic signal at Route 206 and Village Shopper, a new
right turn in/right turn out roadway along Route 206 between Village Shopper and CR 518, a new right
turn in/right turn out roadway along CR 518 between Route 206 and Research Road, and the existing
Research Road intersection with CR 518.

Trip Generation

Trip generation projections for The Project were made utlhzmg tr1p generauon research data as
published under Land Use Code (LUC) 220 - Multlfamlly Housing (Low-Rlse) and LUC 221 -
Multifamily Housing (Mid-Rise) in the Institute of Transportatlon Engmeers (ITE) publication, Trip
Generation, 10" Edition. This publication sets forth trip genera’mon rates based on traffic counts
conducted at research sites throughout the country. :

Table I
Trip Generation

AMPSH PM PSH SAT PSH

Trip Type In | Out [Total| In | Out |Total| In | Out | Total

107 Low-Rise Multifamily Housing Units | 12 39 51 40 23 63 41 41 82

120 Mid-Rise Multifamily Housing Units 11 30 41 32 21 53 28 29 57

Total 23 69 92 72 44 116 69 70 139
1904 Main Street, Lake Como, NJ 07719 T. 732.974.0198 245 Main Street, Suite 110, Chester, NJ 07930 T. 908-879-9229
8 Robbins Street, Suite 102, Toms River, NJ 08753 T. 732-974-0198 14521 Old Katy Road, Suite 250, Houston, TX 77079 T. 281-789-6400

790 Newtown Yardley Rd., Suite 425, Newtown, PA 18940 T. 267-685-0276 1301 Central Expressway South, Suite 210, Allen, TX 75013 T. 972-534-2100




Trip Generation Assessment
0043-14-015TE
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Level of Service

A

B

LEVEL OF SERVICE
FOR
SIGNALIZED INTERSECTIONSI

Description

Very short delay, good progression; most
vehicles do not stop at intersection.

Generally good progression and/or short cycle
length; more vehicles stop at intersection than at
Level of Service “A.”

Fair progression and/or longer cycle length;
significant number of vehicles stop at
intersection, though many still pass through
without stopping.

Congestion becomes noticeable; longer delays
from unfavorable progression, long cycle
lengths, or high volume/capacity ratios; many
vehicles stop at intersection.

Considered to be the limit of acceptable delay;
indicative of poor progression, long cycle
lengths, or high volume/capacity ratios; frequent
individual cycles failures.

Often an indication of over-saturation (i.e.,
arrival flow exceeds capacity); also caused by
poor progression and long cycles lengths;
capacity is not necessarily exceeded under this
level of service.

Control (Signal) Delay
Per Vehicle (Seconds)

<10.0

>10.0 and <20.0

>20.0 and <35.0

>35.0 and < 55.0

> 55.0 and < 80.0

> 80.0

! Transportation Research Board, Highway Capacity Manual 2010, National Research Council, Washington, DC,

2010.



Table

Future 2022 Levels of Service
Route 206 and Montgomery Walk

PM Peak Hour No-Build PM Peak Hour Build Allowable | Violation PM Peak Hour w/Mitigation
Lane Group VIC Delay LOS viC Delay LOS Delay 2 vIC Delay LOS
NB Left 0.17 18.4 B 0.54 31.9 c 33.8 N 0.41 20.5 o]
NB Thru/Right 1.04 61.0 E 1.01 53.9 D 65.8 N 1.01 53.9 D
SB Left 0.54 371 D 0.54 371 D 47.8 N 0.54 371 D
SB Thru/Right 0.83 26.3 c 0.90 32.6 C 39.7 N 0.78 23.6 C
EB Left/Thru/Right 0.29 37.2 D 0.53 42.8 D 47.8 N
EB Left 0.45 47.4
EB Thru/Right 0.23 36.1 D
WB Left/Thru 0.52 43.6 D 0.59 46.6 D 52.7
WB Right 0.27 36.8 D 0.27 36.8 D 47.6
WB Left 0.61 51.4
WB Thru/Right 0.31 37.5
Overall 43.9 D 43.0 D 39.2

Saturday Peak Hour No-Build Saturday Peak Hour Build Allowable | Violation Saturday Peak Hour w/Mitigation

Lane Group viC Delay LOS vic Delay LOS Delay 2 viC Delay LOS
NB Left 0.42 27.0 Cc 0.87 60.9 E 40.2 Y 0.87 60.9 E
NB Thru/Right 1.16 110.4 F 1.13 98.6 F 110.4 N 1.13 98.6 F
SB Left 0.27 23.8 C 0.27 23.8 C 37.8 N 0.27 23.8 C
SB Thru/Right 1.18 108.0 F 1.25 148.1 F 148.1 Y 1.09 81.3 F
EB Left/Thru/Right 0.43 30.7 C 0.64 36.6 D
EB Left 0.46 36.1 D
EB Thru/Right 0.32 28.5
WB Left/Thru 0.62 38.2 D 0.67 40.9 D 48.6
WB Right 0.17 26.4 C 0.17 26.4 C 39.8 N
WB Left 0.71 48.1 D
WB Thru/Right 0.23 271 C
Overall 89.9 F 9.6 F 72.4 E

|

Page 1 16-243 Future Levels of Service-Rt 206 & Montgomery Walk.xis



General Information

Intersection Information

Agency

MRA

Duration, h

0.25

Analyst

STK

Analysis Date

Area Type

Other

Jurisdiction

Time Period |PM

PHF

0.92

Urban Street

ROUTE 206-VILLAGE

Analysis Year

2022 NOBUILD

Analysis Period

1>7:00

Intersection

File Name

Project Description

Demand Information =~ -

HCS Export

L NB

Approach Movement

T RIL

Demand (v),veh/h ==

Signal Information.- = . 0o

Cycle, s 110.0

Reference Phase 2

Offset;s-. 7} 70

Reference Point "

End: Green

590510

NI

61140 46

Uncoordinated] No

Simult. Gap E/W On

7.0

63.0

0.0 0.0

Yellow} 3.0 5.0

0.0 0.0

Force:Mode' | Fixed |

Simult- Gap N/S

On: .

Red 0.0 2.0

JEBLY

. EBT -

SOPSWBT

0.0 0.0

Assigned Phase

CaseNumber s ove

T 70T

Phase Duration, s

30.0

Change Period i Y+R&), s

|l 50 | 3

Max Allow Headway ( MAH ), s

3.2

Quetie Clearance Time:

(ge)iSi sl i

164

Green Extension Time (

ge).s

0.6

Phase Call Probability -

410000

Max Out Probability

Movement Group Results = ¢

0.00

0.03

1.00

Approach Movement

Assigned: Movement -

SR b

8 f8 ) 5 |

Adjusted Flow Rate ( v ), veh/h

121

08

Adjusted Saturation Flow Rate (s ), veh/hin =~ § .

J1580 ) o f

11598 1795 |-

Queue Service Time (g

s), S

5.5

Cycle Queue Clearance Time (go), s =

‘;“:;5-'\5.—

Green Ratio (g/C)

0.23

0.23

Capacity (c).veh

Tao [ N |:

Volume-to-Capacity Ratio ( X')

0.295

0.269

Back of Queue ( Q), f/ln (50 th percentile) . - 1

1328|759

Back of Queue ( Q), ve

h/In ( 50 th percentile)

2.9

2.3

Quietie Storage Ratio ( RQ ) (50 th'percentile)

-1 0.00 §:

Uniform Delay (d 1), s/veh

35.4

35.0

Incrémiental Delay.(d 2);slveh -

18

Initial Queue Delay ( d 3), s/veh

0.0

Control Delay.( d),-slve

T368]184]

Level of Service (LOS)

Approach Delay, sveh /LOS™ .

Multimodal Results

Intersection Delay, s/veh /LOS

EB. .

~ WB_

CNBL

SB

Pedestrian LOS Score / LOS

Bicyclé LOS Score /.LO

'S:

Copyright © 2018 University of Florida, All Rights Reserved.
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency IMRA

Duration, h

0.25

Analyst STK

Analysis Date

Area Type

Other

Jurisdiction

Time Period

PM

PHF

0.92

Urban Street ROUTE 206-VILLAGE

Analysis Year

2022 BUILD

1> 7:00

Analysis Period

LB

Intersectlon

File Name

HCS E

Demand Information

PP LR b

Approach Movement

Signal Information

Reference Phase

Cycle, s

Offset,s .. . | 0 ] Reference Point

“End.:

Uncoordlnated Simult. Gap E/W

| Simtilt:Gap'N/S -

Asmgned Phase

Case Numberi

Phase Duration, s

30.0

10.0

Change Period/ ( Y+Rc).'s -

Max Allow Headway (MAH.), s. -

-Quetie Clearance Time (\gs);s i i o

458 ¢

a9 by b 4B b

Green Extension Time (ge), s

0.6

Phase Call Probability = .© = -

2000

100

200 e

Max Out Probability

Movement Group Resuilts * =« oo o0

0.03

0.21

OWB

1.00

1.00

Approach Movement

T R

Assigned Movemen

EErREEET

o)
S
OO

L
b

Adjusted Flow Rate (v ), veh/h

215

207

©
o

130

Adjusted Saturation Flow Rate((s), veh/hin ~ §

1557}

11274

1508 § 1795 | 1879

Queue Service Time (gs), s

0.0

3.7 | 55 §

Cycle Queue Clearance Time (ge),s. ..~ - § o

- ja33 b

3.1
EE

Green Ratio (g/C)

0.23

BETE e
0.23 | 0.23

0.64

Capacly (c),vehlh .

406

e ,}3_52;;2

240 |

Volume-to-Capacity Ratio ( X')

0.530

0.586

0.269 § 0.543

1.012

Back of Queue (Q), ft/ln (50 th percentile)

1437}

11469

259§

624

8739

Back of Queue ( Q ), veh/In ( 50 th percentile)

5.7

58 | 2.3

2.5

34.7

Queue Storage Ratio.((RQ ).(:50 th percentile)

1000

1000

0:00.

-0.00.

000 }) R0

Uniform Delay ( d 1), s/veh

37.9

39.6 | 35.0

23.3

23.5

IncrementalDelay (d 2), sfveh: w0

4.9

27.011.85°

304 40 . p 113

Initial Queue Delay ( d 2), siveh

0.0

00 ] 00

0.0

0.0

Control Delay: (@), shveh o s

466 | 368

53.9

Level of Service (LOS)

D [B)

C

F

‘Approach Delay, siveh /LOS ~

428 |

434

515

1D

Intersection Delay, s/veh / LOS

Multimodal Results

EB

43.0

“IWBE

NB

SB

Pedestrian LOS Score / LOS

Bicycle LOS Seore /LOS ih i v i A g

Copyright © 2018 Univarsity of Florida, All Rights Reserved.
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency

MRA

Duration, h

0.25

Analyst

STK

Analysis Date

Area Type

Other

Jurisdiction

Time Period

PM

PHF

0.92

Urban Street

ROUTE 206-VILLAGE

Analysis Year

2022 BUILD MIT

Analysis Period

1>7.00

Intersection

File Name

Project Description

DemandInformation”

HCS Export

Approach Movement

Demand (:v), veh/h -

-Signal Information *

Cycle, s 110.0

Reference Phase 2

Offset, s .21 20

7} Reference Point

“End:

Uncoordinated

Simult. Gap E/W On

Green

Yellow

0.0

Force Mode:

Simult:Gap N/S-

TimerResults 700

“}Red

Assigned Phase

Case Number~ -4

Phase Duration, s

Charigé Period, ( Y+*R c);s:

Max Allow Headway ( MAH ), s

Queiie Clearance Time (gs);s « = o

Green Extension Time ( ge), s

Phase Call Probability .- &0

2100

Max Out Probabilit

Movement Group Results.

Approach Movement

Assigned Movement

Adjusted Flow Rate ( v) veh/h

Adjusted Saturation Flow Rate ('s); vehlh/ln .= 2§

Queue Service Time (gs), S

Cyclé Queue Clearance Time (ge), s -+ }.

Green Ratio (g/C)

0.23

0.23

Capacity (¢),vehfh o s T

A8zl b

372 :

Volume-to-Capacity Ratio { X)

0.230

0.310

0.407

1.012

0.776

0.122

Back of Queue ( Q), ft/in (50 th percentile)

1511

1696

4409

s5961 1

7 4192

31.8

Back of Queue ( Q), veh/In ( 50 th percentile)

2.0

2.8

1.6

34.1 ]

16.6

1.3

Quieue Storage Ratio ({RT@) (:50 th percentile) - §

4000 ]

J000}

0.00

000 ]

:0.00°

20,00 -

Uniform Delay (d 1), s/veh

34.7

35.3

16.7

23.5

18.1

10.8

Incremental Delay:(d 2), sfveh - oo oe

.38

304

03

Initial Queue Delay ( d 3), siveh

0.0

0.0

0.0

Control:Delay (:d), siveh = w0 77

20:5-

53:9

1.1

Level of Service (LOS)

Approach Delay, siveh /LOS .50

D f 503

Muitimodal Results

Intersection Delay, s/veh / LOS

Pedestrian LOS Score / LOS

Bicycle LOS Score /.LOS -

Copyright © 2018 University of Florida, All Rights Reserved.
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HCS7 Signalized Intersection Results Summary

SRl R S

General Information Intersection Information
Agency MRA Duration, h 0.25 -
Analyst STK Analysis Date Area Type Other 2
Jurisdiction Time Period |SAT PHF 0.92

Urban Street ROUTE 206-VILLAGE Analysis Year [2022 NOBUILD | Analysis Period |1> 7:00
Intersection File Name
Project Description HCS Export

Py b

Demand:Information
Approach Movement L T R L T
Demand(v),vehh: oo o K g7 | 48] .89 223 | 16 |

Signal Information = -t o iy
Cycle, s 95.0 | Reference Phase 2 KI RT(. —
Oﬁset, s 20 Referehce"POint “4End Greenl7.0 46b 27.0 0.0 0.0 0.0
Uncoordinated] No | Simult. Gap E/W On fYellowl3.0 50 3.0 0.0 0.0 0.0

Forcé Mode - | Fixed | Simult. GapN/S .| -On“]Red [0.0 2.0 2.0 0.0 0.0 0.0

TimerResults - . . . = . ¢ EBL | EBT f wsL | wBT § NBL | NBT § SBL | 'SBT "
Assigned Phase 4 8 5 2 1 6
CaseNumber '« =~ -~ i o0 e oo bogo b o beezo B b a0 1o 400
Phase Duration, s 32.0 32.0 10.0 53.0 10.0 53.0
Change'Period, (Y+R¢),s = v = oo e ooy o e besg e300 o700 b 300 700
Max Allow Headway ( MAH ), s 3.3 3.3 238 0.0 2.8 0.0
Queue Clearance Time(gs);s= . Qoo 126 § - o po2t0 §oar b bss o
Green Extension Time (ge), s 1.1 0.7 0.0 0.0 0.0 0.0
Phase Call Probability .- .00 0o b 400 0 b oto0 hod00 b ) 000
Max Out Probability 0.00 0.24 0.91 0.21

Movement GroupResults™ .~~~ F g b owe o b o N sB
Approach Movement L T R L T R L T R L T R
AssignedMovement i v oo T - e e ———— o Sy
Adjusted Flow Rate ( v), veh/h

Adjusted Saturation Flow Rate:( ), veh/M/ih =
Queue Service Time (gs), s
Cycle’Queue Clearance Time (igic) 8%
Green Ratio (g/C)

Capacity (i) vehih @i
Volume-to-Capacity Ratio ( X)

Back of Queue (Q), ft/in (50 th percentile) |

55 | 1047
o paresser)
13 | 46.0
b1z 40}
0.56 | 0.48
o f208 fooda ]
0.266 | 1.158
§ 183 pootag -

260 | 78
11225 | 1598
85 | 35
190185
0.28 | 0.28
421 | 454§ 208
0.6160.172
- |154.1] 358 § 30.5

0.7 § 397
0.00 }:0.00°§- "
20.7 | 245

6.1 1.4
0.00 ]:0.00
31.6 | 25.6
6.6 | 08
0.0 | 00
38.2 | 26.4.

Back of Queue ( Q), veh/In ( 50 th percentile)
Queue Storage Ratio (RQ) (50 th-percentile) =
Uniform Delay ( d 1), s/veh

Incremental'Delay (‘d2), sieh* o o5

Initial Queue Delay ( d 3), s/veh

Control Delay (:d); siveh - T

Level of Service (LOS)

Approach Delay, siveh /LOS * -~ §30.7 - | ~Ciiy 354 I CoD
Intersection Delay, s/veh / LOS 89.9

Multimodal Results
Pedestrian LOS Score / LOS |
Bicycle LOS'Score /.OS -~~~ o Sl : S ) l '

Copyright © 2018 University of Florida, All Rights Raserved, HC87™ Strests Version 7.4 Generated: 1/13/2018 4:55:19 PM



HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency IMRA Duration, h 0.25
Analyst STK Analysis Date Area Type Other
Jurisdiction Time Period |SAT PHF 0.92
Urban Street ROUTE 206-VILLAGE Analysis Year |2022 BUILD Analysis Period 1> 7:00
Intersection File Name
Project Description HCS Export

L g Jilebl - [ [
DL b el

Demand Information =~
Approach Movement
Demand (v.), veh/h:

Signal Information =" Sl
Cycle, s 95.0 | Reference Phase 2

Offset;s -0+ | Reference Point: | “End" ﬁ
Uncoordinated] No § Simult. Gap E/W
Force Mode | Fixed | Simult. Gap N/S

TimerResuilts 0 L e e E v : , - NB = NBT: §-2SBL- ]|
Assigned Phase 4 8 5 2 1 6
Case Number: 0 i sy e g e e g g s e e g 0 A b A0y 40
Phase Duration, s 32.0 32.0 10.0 53.0 10.0 53.0
Change Period, (Y#R«e), s o7 0 1 b e bso o bes0 0y o b a0 o
Max Allow Headway ( MAH ), s 3.3 3.3 2.8 0.0 2.8 0.0
Queue Clearance Time (gs); s oo K 1193 e o234 T4 b 33
Green Extension Time (ge), s 1.1 0.7 0.0 0.0 0.0 0.0
Phasé Call Probability: oo o v s oo 1,000 0 T 00 e 100 s 1000
Max Out Probability 0.14 0.86 1.00 0.21

Movement GroupResults -~~~ Koo O EB o oo WB oo fo 0 ONBU
Approach Movement LT R L T R L T
AssignedMovement 0 o oo b b x Vs a2
Adjusted Flow Rate ( v) veh/h 323 272 78 182 § 1034
Adjusted Saturation Flow Rate (s);veh/hin = § - ~F1570) ¥ = | 1170 } 1598 § 1795 § 1882 ] = §1795| 1847 | -
Queue Service Time (gs), s 0.0 40 § 35 54 | 46.0 1.3 | 46.0
Cycle Queue Clearance Time (ge), s o taz3 ) .} o+ | 214135 §. 54 1460} § 13 4601}
Green Ratio ( g/C) 0.28 0.28 1 0.28 § 0.56 | 0.48 0.56 | 0.48
Capacity‘(Z»b‘:),;ve‘h/h,vff;‘;“;;‘;{ i ciac o e w05 ) i i 404 ) 4544208 ) 911 208 894y
Volume-to-Capacity Ratio { X) ' 0.640 0.672}0.17240.872}1.134 0.266 | 1.254
Back of Queue ( Q); ftin (50th percentile) = § - |1847) - §  |1604] 358 § 98 |9496] =} 183 [12419]
Back of Queue ( Q), veh/in ( 50 th percentile) 7.3 6.7 1.4 39 | 37.7 0.7 | 49.3
Queue Storage Ratio (RQ) (50 th peicentile) '} Jooo]. ~§ ~ ]ooo}ooo}§ooo]oo0] -~ .§000]} 000
Uniform Delay ( d 1), s/veh 30.5 323 1256 § 2461 245 20.7 | 245
Incremental Delay (‘d2),sfveh o oo St e o 86 §.08.§362 17411 i) :34:112386
Initial Queue Delay ( d 3), s/veh 0.0 0.0 } 00 0.0 § 0.0 0.0 0.0
Control Delay (d);'siveh ==+ v - ko Fsee| . |409{264 §609]986 1}  §238]148.1
Level of Service (LOS) D D C E F C F
‘Approach Delay, siveh /LOS - "0 v 0 F 0 36.6° I ‘DL R8760 |D 929 | CFL 14222, l SOF
Intersection Delay, s/iveh /LOS 99.6 F

116

Multimodal Results ... ooy B - . wB ¥ NB . § . SB
Pedestrian LOS Score / LOS
Bicycle LOS Score /'LOS -
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency MRA Duration, h 0.25
Analyst STK Analysis Date Area Type Other
Jurisdiction Time Period }SAT PHF 0.92
Urban Street ROUTE 206-VILLAGE Analysis Year {2022 BUILD MIT { Analysis Period 1> 7:00
Intersection File Name
Project Description HCS Export

Demand Information S B , N B L e ; S
Approach Movement l L T R L T R L T R L T R
Demand(v);veh/h o oo R4e1 | 28 | 108 § 223 27 | 122 Y167 J 942 ] 9o ¥ 51 | 914 ] 118

Signal,'lnfOrtﬁa'tioh"’: e e g i iy

Cycle, s 95.0 | Reference Phase 2 g' RTI” —
Oftsets | O JReference Point | End Feroons0 460 {270 [00 (0.0 _[00
Uncoordinated] No | Simult. Gap E/W On ellow13.0 50 3.0 0.0 0.0 0.0
Force Mode | Fixed ] Simult. GapN/S | On - JRed 0.0 2.0 2.0 0.0 0.0 0.0

TimerResults . 07 ...y EBL | EBT § wBL | WBT § 'NBL | NBT |} 'SBL |'  SBT -
Assigned Phase 4 8 5 2 1 6
CaseNumber . . 0 oo e bogo b b e0 b At s o 1 b o300
Phase Duration, s 32.0 32.0 10.0 53.0 10.0 53.0
ChangePeriod, (Y#Rc),s' = oo p o0 o boosg oo o508 30 | 70 ) 30 ] t0
Max Allow Headway ( MAH ), s 3.2 3.2 2.8 2.8

Queué Clearance Time (gs),s .+ oo o poe 180§ oo o267 § o 74 0 33l e
Green Extension Time (ge), s 1.0 0.1 0.0 0.0
Phase Call Probability = <70 o oo o b 10000 0 o100 1000 b 000
Max Out Probability 0.06 1.00 1.00 0.21

MovementGroupResults =~ = ..~ o o ER 0 WB
Approach Movement L T R
AssignedMovement 5o bt e T A 14 B3 | a8 18 i 2 120 e
Adjusted Flow Rate ( v ), veh/h 175 | 148 242 | 108 182 128

Adjusted Saturation Flow Rate (:s), veh/h/in - §1296] 1649 | = Y1250 | 1667 | §1795}1882] = Q1795 1885 | 1598
Queue Service Time (gs), s 113 ] 6.7 18.0 | 4.7 54 | 46.0 1.3 | 460 | 4.3

Cycle Queue Clearance Time (gc);s: .- k160 67 | Y24z | 47| - fF54]460] f 13 ]460] 43
Green Ratio (g/C) 0.28 | 0.28 0.28 ] 0.28 0.56 | 0.48 I 0.56 | 0.48 { 0.48
Capacity (c),veh/h == o - K30} 469 | §343 Loara ) 208 ] 9110 |208 913|774}
Volume-to-Capacity Ratio { X) 0.460§0.315 0.707}0.227 0.87211.134 |0.266 1.088 | 0.166
Back of Queue (Q), ft/in (50 th percentile) = = § 98.8 1 712} . §1632):50. | = §J 98 |9496] -} 183 |840.7] 401
Back of Queue ( Q), veh/In ( 50 th percentile) 39 ] 28 6.5 | 2.0 3.9 | 377 07 | 334} 16

Queue Storage Ratio (RQ) (50 th percentile) ~ f0.00 {000 |  Jooo|ooo] =~ Fooo]ooo} - Fooo]o00] 000
Uniform Delay ( d 1), s/veh 3221267 36.4 | 26.0 246 | 245 20.7 { 245 | 13.7
Incremental Delay.(d2);siveh.. om0 oo Ba0 180 A6 |t o K62 741 o 311568} 05
Initial Queue Delay ( d 3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d),sveh - =~ oo b 31| 285) Q481|271 | - geoofosei o 22881813} 142
Level of Service (LOS) D C D C E F C F B

Approach Delay, siveh /LOS =+~ ..~ ¥ 326 [C : "_'41;6{‘-,'; D ‘?}92.9"':51} LUELY T8 | GrEan
Intersection Delay, s/veh / LOS 72.4

' Multimodal'Results:
Pedestrian LOS Score / LOS
Bicycle LOS Score /'LOS

Copyright © 2018 University of Florida, Al Rights Reserved. HCS7™ Strests Varsion 7.4 Generated: 1/19/2018 4:52:39 P




LEVEL OF SERVICE CRITERIA
FOR
TWO-WAY STOP-CONTROLLED INTERSECTIONS'

Level of Service Average Control Delay
A <10.0 Seconds Per Vehicle
> 10.0 and < 15.0 Seconds Per Vehicle
>15.0 and < 25.0 Seconds Per Vehicle
> 25.0 and < 35.0 Seconds Per Vehicle
> 35.0 and < 50.0 Seconds Per Vehicle
> 50.0 Seconds Per Vehicle

mom U QW

! Transportation Research Board, Highway Capacity Manual 2010, National Research Council, Washington, DC,
2010.




Analyst

STK

Intersection

RT 206 & SITE ACCESS

Agency/Co.

“'MRA

| Jurisdiction .

Date Performed

1/19/2018

East/West Street

SITE ACCESS

_Analysis Year™ -

2022

~ North/South Street * .~ -

“RT 206"

Time Analyzed

PM

Peak Hour Factor

0.95

“Intersection Orientation = -

S North-South "

--Analysis Time Period (hrs) v

025

Project Description

16-243PFB-2

Major Street: North-South

Approach

Eastbound

Westbound

Northbound

Southbound

Movernent -~

Priority

10 1

‘Numberof Lanes -~ "0

{ oo} 0.

Configuration

Volume, V (veh/h) -

Percent Heavy Vehicles (%)

me Blocked -

Percent Grade (%)

Und

ivided

Base Critical Headway (sec)

~Critical Headway (seq) ., «

163

Base Follow-Up Headway (sec)

33

_ Follow-Up Headway (sec) -

Flow Rate, v (veh/h)

57

- Capacity, ¢ (veh/h)

or7

v/c Ratio

0.21

 95%Queue Length, Qus (veh) - |

08| b

Control Delay (s/veh)

21.4

Level of Service, LOS

Approach Delay (s/veh)

21.4

* ApproachLOS

Lco

Copyright © 2018 University of Florida. All Rights Reserved.

HCS7™ TWSC Version 7.4
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| Site Information

Analyst

STK

Intersection

RT 206 & SITE ACCESS

JAgengy/Co.

MRA

Jurisdiction "

Date Performed

1/19/2018

East/West Street

SITE ACCESS

“Analysis Year |

S20220

“North/South Street

RT 206

SAT

Peak Hour Factor

0.95

Time Analyzed

tersection Orientation -

“ North-South

Analysis Time Period (hrs) -

025

Project Description

16-243SFB-2

Approach

Eastbound

Northbound

~Movement

T

Southbound

Priority

10

11

NUmber of Lanes -

0

Configuration

/olume, V (veh/h).

Percent Heavy Vehicles (%)

Gportion Time Blocked

Percent Grade (%)

Channelized

Median Type/Storage

Undivided

—,

Base Critical Headway (sec)

6.2

“Critical Headway (sec)

Base Follow-Up Headway (sec)

33

Headway (se0)” -

Flow Rate, v (veh/h)

60

* Capacity, ¢ (veh/h)

v/c Ratio

0.31

' 95% Queue Length, Qs (veh)

12

Control Delay (s/veh)

312

“.Level of Service, LOS

D

Approach Delay (s/veh)

3

1.2

“Approach LOS™ -

D
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Site Information

Analyst STK Intersection RT 206 & INNER LOOP

Agency/Co il ‘"MRA ‘ e A;;Ju‘rié'dic,tip‘n ﬁ T

Date Performed 1/19/2018 East/West Street INNER LOOP
3 2022+ L L e " North/South Street - | 'RT206
Time Analyzed PM Peak Hour Factor 0.95

~Analysis Year-

Intersection Orientation = 1" North-South .~ - Lo b Analysis Time Period (hrs) 025

Project Description 16-243PFB-3

=
Major Street: North-South

Approach Eastbound Westbound Northbound Southbound
v o pr R pu b prprpu o R funfr LR
Priority 10 1 12 7 8 9 1U 1 2 3 4 4 5 6
: : o dobofo o joto oo
Configuration R TR
Volume ety p o L e ‘

Movement

Ndmberotlanes - - - ] ] oo [T ] -

Percent Heavy Vehicles (%) 3

. Proportion Time Blocked - 1}

Percent Grade (%) 0
Right Turn Ch

avelized ] Mo

Median Type/Storage Undivided

Base Critical Headway (sec) 6.2

(Critical Headway (se) = L 0 T T |

Base Follow-Up Headway (sec) 33
(50 it o s 333

Follow-Up Headway .

Flow Rate, v (veh/h) 62

Gapadtyceby - ] 1 f o] ] e b B .
v/c Ratio 0.24 -
+95% Queue Length, Qus(ver)  f ~ f [ [ o9 ‘ i
Control Delay (s/veh) 22.9
Level of Seivice, LOS o 10 fo b e ]

Approach Delay (s/veh) oY)
Approach LOS '+~ - e o
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Analyst

STK

Intersection

RT 206 & INNER LOOP

3 cy/Co T

MRA

urisdiction - -

Date Performed

1/19/2018

East/West Street

INNER LOOP

2022°

| North/South Street

'RT206

Time Analyzed

SAT

Peak Hour Factor

0.95

ersection Orientation

»North-South

““Analysis Time Period (hrs)

0.25

Project Description

16-243SFB-3

Major Street: North-South

Approach

“Movement

Eastbound

UL T

Westbound

Northbound

Southbound

Priority

10 1

1

2 3

~ Nurmber of Lanes

F N h

0

Configuration

“Nolume, v (veh/h)

Percent Heavy Vehicles (%)

ortion TimeBlocked -+

Percent Grade (%)

* Right Turn Channelized '

Median Type/Storage

Undivided

6.2

Base Critical Headway (sec)

 Critical Headway (sec)

Base Follow-Up Headway (sec)

33

v-Up Headway (sec).

Flow Rate, v (veh/h)

Capacity, c (ve/h)

186 -

v/c Ratio

037

'95% Queue Length, Qos (veh)

16

Control Delay (s/veh)

35.1

Level of Service, LOS Tk .

Approach Delay (s/veh)

“Approach LOS -~

35.1
E
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