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INTRODUCTION

This Traffic Engineering Evaluation was prepared to assess any traffic impacts that may
oceur from the proposed development of the subject site located on the east side of
South Main Street (State Route 79) in the Township of Marlboro, Monmouth County.
The project is proposed to contain a total of 280 muiti-family dwelling units of which 56
units will be affordable units in two three-story buildings, with the remaining 224 dwelling
units being townhouses in 32 buildings. A total of 918 parking spaces are proposed of
which 448 spaces are provided in garages, 224 spaces in driveways and the remaining
246 spaces are provided in surface parking lots and on-street parking. The location of
the site is illustrated in Figure 1.

The subject property is known on the Township of Marlboro tax maps as Block 415, Lot
22, which contains approximately 34.1 acres with approximately 910 feet of frontage
along the east side of South Main Street. The site currently contains a single-family
structure with a driveway extending from South Main Street. Access will be provided via
a boulevard entrance approximately 90 feet north of the existing driveway.

Primary aspects of this study include the investigation of existing conditions adjacent to
the site, the establishment of background traffic volumes for the surrounding streets,
estimation of the development related trip generation utilizing known published sources,
assignment of the development related volumes to the key intersections serving the
proposed development site, and the assessment of intersection performance using
established traffic engineering methodologies. The base year for anticipated build-out
of the development is 2022. :

‘The ensuing report will detail the existing and proposed conditions, summarize the

traffic operations at key locations, and include our findings as to the effects of the
proposed development on the existing street network,
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EXISTING CONDITIONS

The subject property currently contains a single-family structure, with the remainder of
the site a mix of active farm fields and vacant, wooded areas. Access is currently
provided via a driveway from South Main Street in the southwestern portion of the site,
south of Butchers Lane. Adjacent surrounding land uses are predominantly residential
with-a mix of single and multi-family dwellings, with some agricultural and commercial
uses. :

Our assessment of traffic conditions in this area included a study of the following
intersections:

1. South Main Street (State Route 79) with School Road (signalized)
2, South Main Street (State Route 79) with Ryan Road/Inverness Drive (signalized)
3. South Main Street (State Route 79) with Old Mill Road (unsignalized)

Field observations were made of the existing traffic control devices at the studied
intersections. The following subsections include a brief description of key routes in the
adjacent roadway system:

Study Roadways

South Main Street (State Route 78)

South Main Street (State Route 79) serves as an urban principal arterial extending in a
north-south direction. 1t begins to the south at U.S. Route 9 in Freehold Township, near
its interchange with State Route 33 and terminates at State Route 34 to the north in
Matawan Borough. It is under State jurisdiction and also provides connections with
State Route 33 Business, State Route 18 and a number of County highways,

South Main Streset in the vicinity of the site provides one travel lane in each direction
with narrow paved shoulders. The posted speed limit is 50 MPH. No parking is
permitted along either side of the street. There are no sidewalks on either side of the

street within the vicinity of the subject property.

School Road East and School Road West

School Road East serves as an urban local street extending in a generally north-south
direction extending from County Route 537 to the south with South Main Street (State
Route 79) to the northwest. School Road West serves as an urban major collector also
extending in a generally north-south direction extending from South Main Street to

Whyncrest Road.

South of South Main Streset, it contains one travel lane in each direction with a narrow
cartway width of approximately 20 feet with narrow paved shoulders and no sidewalks.
North of South Main Street, it contains one travel lane in each direction with sidewalks
along both sides of the street. The Marlboro Fire Company is located on the north side
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of School Street West, just west of its intersection with South Main Street. School Road
East has a posted speed limit of 35 MPH, while School Road West has a posted speed
limit of 25 MPH.

Ryan Road

Ryan Road setves as an urban major collector extending in an east-west direction
extending from U.S. Route 9 to the west and South Main Street (State Route 79) to the
east. Ryan Road conveys local traffic oriented to and from the adjacent land uses as
well as regional traffic seeking accessibility to the highway network. The posted speed
limit is 35 MPH in the vicinity of its intersection with South Main Street. :

Ryan Road, from South Main Street to the shopping center driveway, is striped for one
travel lane in each direction with paved shoulders and no sidewalks. West of the
shopping center driveway there is a sidewalk along the north side of the street. East of
South Main Street, Inverness Drive extends from the terminus of Ryan Road into a
single family neighborhood and connects with Buckley Road.

Qld Mill Road

Old Mill Road serves as an urban local street extending in a generally east-west
direction between Robertsville Road (County Route 520) and South Main Street (State
Route 79). Old Mill Road conveys local traffic oriented to and from the adjacent land
uses with the arterial road network. The posted speed limit is 25 MPH in the vicinity of
its intersection with Bonnie Burn Road.

Studied Intersections

The intersection of South Main Street (State Route 79) with School Road is controlled
by a three-phase, semi-actuated traffic signal operating on a variable cycle length
between 63 and 120 seconds. There are lead left indications for both approaches of
South Main Street. Both South Main Street approaches provide one shared
through/right turn lane and an exclusive left turn lane. The westbound School Road
approach is provided with a single lane accommodating left turn, through and right turn
movements. The eastbound School Road approach is not striped for two lanes but
operates as such with the right turs accommodated in the curb lane and the left
turn/through movements accommodated in the left lane. There is also a fire pre-
emption phase associated with this signal as the Marlboro Fire Company is located in
the northwest quadrant of the intersection.

The intersection of South Main Street (State Route 79) with Ryan Road/Inverness Drive
is controlled by a four-phase, semi-actuated traffic signal operating on a variable cycle
length. The cycle length during the weekday PM peak hour varies between 109 and
136 seconds; and all other days and times it varies between 74 and 90 seconds. The
northbound South Main Street approach provides an exclusive left turn lane and a
shared through/right turn lane. The southbound South Main Street approach is
pravided with a single exclusive left turn lane, an exclusive through lane and an

3




" exclusive right turn lane. The eastbound Ryan Road approach and the westbound

Inverness Drive approach are both provided with exclusive left turn lanes and shared
through/right turn lanes. There is also a jughandle in the southeast quadrant that is
signed for U-turn movements along South Main Street.

The intersection of South Main Street (State Route 79) with Old Mill Road is controlled
by a "STOP” sign on the eastbound Old Mill Road approach. All approaches are
provided with a single travel lane which accommodate all traffic movements. There are
wide shoulders along South Main Street which permits through traffic to bypass left
turning traffic to Old Mill Road; and to permit southbound right turns to move out of the
through lane of traffic.

Traffic Volumes

Manual intersection traffic turning movement counts were performed at the following
intersections on Wednesday, June 12, 2019:

1. South Main Street (State Route 79) with School Road (signalized)
2. South Main Street (State Route 79) with Ryan Road/Inveress Drive (signalized)
3. South Main Street (State Route 79) with Old Mill Road (unsignalized)

These counts were performed while school was still in session and the weather was
clear, These counts included the morning peak period from 7:00 ANE to 9:00 AM and
the evening peak period from 4 (00 PM to 6:00 PM.

Based on the manual traffic turning movement counts, the AM weekday peak hour at
the individual intersections varied between 7:30/8:30 AM and 8:00/9:00 AM. For
analysis purposes we used the peak hours at each studied intersection. The PM
weekday peak hour also varied by individual intersection between 4:30/5:30 PM and
5:00/6:00 PM. Again, for analysis purposes, we used the peak hours at each studied
intersection. .

Existing volumes at the studied locations for the weekday AM peak hour and PM peak
hour are illustrated in Figure 2. We also performed a classification count to calculate
the actual truck percentages for each peak hour at the three studied intersections.
These existing traffic volume data were used as the basis for this fraffic engineering
evaluation. Appendix lll contains the AM and PM peak petriod traffic turning movement
counts.

Capacity Analyses

The existing AM and PM peak hour intersection traffic volumes were analyzed to
evaluate the guality of operation at the studied intersections. The methodologies
presented in 2010 Highway Capacity Manual, Chapter 18 entitied “Signalized
Intersections” and Chapter 19 entitled “Two-Way Stop-Controlled Intersections” were
used in these analyses. Intersection capacity calculations were completed using the

4
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Highway Capacity Software, version 7.7. Definitions of Levels of Service for stop- and
signal-controlled intersections are provided in Appendix |,

The methodology addresses two measurements of an intersection’s effectiveness in
accommodating conflicting traffic movements; capacity and level of service (LOS).
Capacity is defined for each approach as a maximum number of vehicles that may pass
through the intersection given the prevailing roadway and traffic control conditions. The
capacity is evaluated in terms of the ratio of actual traffic flow to capacity (v/c ratio).
The second measure of effectiveness is average stopped delay per vehicle
(seconds/vehicle), which determines the Level of Service.

Table 1 presents the levels of service for the AM and PM peak hours at the studied
intersections. As shown in Table 1, under 2019 Existing Conditions, all moverments at
the studied intersections operate at acceptable LOS D or better during both peak hours,
except for the side street movements of Ryan Road and Inverness Drive. The current
signal timing, as provided by the NJDOT, results in the eastbound Ryan Road left turn
movement operating at LOS F and the westbound Inverness Drive through/right
movement operating at LOS E during the AM peak hour. During the PM peak hour, the
westbound Inverness Drive through/right movement is calculated to operate at LOS F.




PROPOSED CON DITIONS

The proposed development program will contain 280 multi-family dwelling units of which
56 units will be affordable units in two three-story buildings, with the remaining 224
dwelling units being townhouses in 32 buildings. A total of 918 parking spaces are
proposed of which 448 spaces are provided in garages, 224 spaces in driveways and
the remaining 246 spaces are provided in surface parking lots and on-street parking.
This exceeds the parking requirement of 784 spaces as set forth in the Residential Site
Improvement Standards (RSIS) based upon the mix of unit types and number of
bedrooms.

The Year 2022 has been selected as the future analysis year for full occupancy of the
proposed development. We have anhalyzed conditions for the Year 2022 without the

project (No-Build) and with the project (Build).

Year 2022 No-Build Conditions

The proposed development is planned for construction and full occupancy in 2022, This
year will be used as a basis for estimating background traffic growth on the surrounding
street system. The annual growth rate published by the NJDOT in the April 2019 — April
2021 NJDOT Access Permit Table on Annual Background Growth Rates. Based upon
the data contained in this table for urban conditions in Monmouth County, the growth
rates for each roadway classification are as follows:

1. Principal Arterial (8. Main Street) — 1.25 percent per year
2. Collector Streets (Ryan Road/School Road West) — 2.5 percent per year
3. Local Streets (all others) — 1.0 percent per year -

These growth rates are compounded over the three year analysis period to determine -
2022 No Build traffic volumes. - We also contacted the Planning Departments in
Mariboro Township and Freehold Township to identify any other approved projects or
those under construction that would generate significant traffic that would impact the
studied intersections. Both municipalities indicated that there were no other prOJects
within the vicinity that would impact the studied intersections.

Year 2022 No-Build traffic volumes are presented in Figure 3 for the AM and PM peak
hours. These traffic volumes were used to evaluate future operations without the
addition of the proposed development at the studied intersections.

The resulting levels of service for 2022 No-Build conditions at the studied intersections
are summarized in Table 1. The results of the capacity analyses indicate that under
future Year 2022 No-Build conditions, the levels of service for the studied intersections
would remain generally the same as the Existing 2019 levels of service during the AM
and PM peak hours on each approach with nominal increases in the average delay.
The levels of service on these approaches will remain at acceptable LOS D or better for

both peak hours.
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The eastbound Ryan Road left turn movement will continue to operate at a LOS F and
the westbound Inverness Drive through/right movement will continue to operate at LOS
E during the AM peak hour. During the PM peak hour, the westbound Inverness Drive
throughfright movement is calculated to continue to operate at LOS F, although the
average delay will increase. These operating conditions are reflective of background
growth on the network and are exclusive of traffic from the proposed development.

Site Trip Generation and Distribution

The trip generation for the proposed 280 multi-family, low-rise multi-family dwelling units
is based upon data compiled in the Trip Generation Manual, 10* Edition published by
the Institute of Transportation Engineers (ITE) using Land Use Code (LUC) 220. Table
2 illustrates the trip generation calculations for the proposed development of the subject
site. ‘ '

The peak hour trips from the proposed multi-family residential dwellings are likely to -
coincide temporally with the peak hour commuter trips on the surrounding roadway
system. The trip assignment for the proposed development is based on observed traffic
patterns of the predominant traffic flows along South Main Street {(Route 79), which
have been considered to be representative of the traffic distribution associated with the
proposed development. The distribution also takes into consideration the accessibility
to the regional highway network including U.S. Route 9, State Route 18 and the Garden

State Parkway.

The trip distribution is graphically presented in Figure 4. Applying the site trip
distribution to the trip generation values presented in Table 2 resulted in the site trip
assignment for the AM and PM peak hours shown in Figure 5.

Year 2022 Build Conditions

The site generated traffic volumes presented in Figure 5 wete added to Year 2022 No-
Build traffic volumes presented in Figure 3 to yield the AM and PM peak hour Year 2022
Build conditions, which are presented in Figure 6. These traffic volumes are used to
analyze future operating conditions including the traffic from the proposed devslopment.

The resulting levels of service for 2022 Build conditions at the studied intersections are
summarized in Table 1. The results of the analyses indicate that under future Year
2022 Build conditions, the levels of service for the traffic movements at the studied
intersections would remain at LOS D or better during the AM and PM peak hotirs, with
the exceptions noted under No Build conditions with no further degradation in the levels

of service or average delay.

The proposed intersection of the site access driveway with South Main Street (State
Route 79) will be provided with “STOP” control on the westbound driveway approach.
The calculated levels of service at this proposed intersection are presented in Table 3,
which indicates that the site driveway approach will operate at LOS D during the AM

7
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SITE PLAN EVALUATION

The site access will be provided by a boulevard access to South Main Street (State
Rotte 79) approximately 160 feet sauth of Butchers Lane. This new boulevard access
road (Road B) extends in an easterly direction approximately 225 feet to the first
intersection with Road 1 that connects with a looped network of internal circulation
roads, extending throughout the community. This access and circulation system are
compliant with the Residential Site Improvement Standards (RSIS).

The townhouse buildings are provided with garages and adjacent driveways serving
each of the units. The affordable units are provided with a surface parking lot proximate
to the two buildings containing 113 parking spaces. In addition, there are 117 surface
parking spaces distributed throughout the townhouse portion of the site proximate to the
various residential buildings. This exceeds the RSIS guest parking requirement of 0.5
spaces per unit, or 112 parking spaces (224 townhouse times 0.5). In addition, there
are 16 surface parking spaces proximate to the clubhouse.

The internal sidewalk network is proposed to link all of the residential buildings with the
clubhouse and amenity area along one side of the internal streets. Sidewalks extend
along the site frontage of South Main Street and then along both sides of Road B from
South Main Street to just east of Road 3.

The site plan provides for safe and efficient traffic operations without affecting the
quality of traffic flow along area roadways. The internal roadways are proposed at 24
feet wide with perpendicular parking proposed at various locations. The site plan
proposes desighated crosswalks and STOP lines and STOP signs at the internal
intersections. The proposed site plan conforms to applicable standards from a traffic
engineering viewpoint. Circulation and access to and from the site, as well as within the
property.are adequate for residents, visitors, deliveries and emergency services.

Residential Site Improvement Standards require 1.8 parking spaces for one-bedroom
units, 2.0 parking spaces for two-bedroom units and 2.1 parking spaces for three-
bedroom units in an apartment building and 2.4 parking spaces for a three-bedroom
townhouse. The proposed bedroom mix in the COAH apartment buildings is 11 one-
bedroom units, 33 two-bedroom units and 12 three-bedroom units and in the
towrihouses it is 224 three to four bedroom units; a total of 280 dwelling units. The
parking requirement is therefore 649 spaces; 111 parking spaces for the COAH units
(1.98 spaces per unit) and 538 parking spaces for the fownhouse units. A total of 918
spaces (including garages and driveways) are proposed, thereby exceeding the RSIS
requirements. There are 448 garage and 224 driveway spaces within the thirty-two (32)
buildings, with the remaining 246 parking spaces provided in surface parking areas and
on-street parking available for use by all residents, RSIS parking standards require that
112 surface parking spaces (0.5 spaces per unit times 224 unitsy are available for guest
parking for the townhouses and the project exceeds the required amount of surface
parking by providing 117 spaces.




peak hour and at L.OS E during the PM peak hour. We discussed these levels of
service with the NJDOT during our pre-application meeting and they indicated that they
would not approve a traffic signal based solely on a peak hour warrant, which is likely
the only signal warrant that would be satisfied by this proposed development. The
southbound left turn into the project site is calculated to operate at LOS A during both

peak hours.

In summary, with the development of the proposed project, the studied intersections
would not experience a change in the levels of service on any of the approach
movements as a result of site generated traffic. The intersection of South Main Street
with the proposed site driveway will operate at LOS D or better during the AM peak
hour. During the PM peak hour, the site driveway is calculated to operate at LOS E,
which is an acceptable operating condition for a side street approach to a State
highway. [t is also likely that the actual traffic operations will be better than those
calculated as the signal at Ryah Road will create gaps in the flow of traffic along South
Main Street. The unsignalized analysis for the PM peak hour also indicates that the
queue on the site driveway will be less than two (2) vehicles which will not create a

backup within the site.




CONCLUSIONS

The proposed development of 280 multi-family dwelling units would have a negligible
impact on traffic aperations at the studied intersections during the weekday AM and PM
peak commuting hours,

The incremental impact of the additional site-generated traffic results in a slight increase
in the average delay on the affected approach movements at the studied intersections
but would not be noticeable to motorists. Generally, these slight increases in average
vehicle delay would generally be less than two (2) seconds and would not materially
impact the operations of the study intersections or change the level of service.

The studied intersections would continue to operate at acceptable levels of service,
LOS D or better, with the excéption of a couple of movements at the intersection of
South Main Street with Ryan Road/Inverness Drive which will operate at LOS E or LOS
F during the AM and PM peak hours. However, these movements with these levels of
service are not impacted by the site generated traffic.

The site access roadway will operate at acceptable levels of service during both peak
hours. While the calculated operations for the site roadway are LOS E during the PM
peak hour, the queues are quite small and the actual operations are likely to be better
as the signal at Ryan Road will provide gaps in the flow of traffic along South Main

Street,

It is our professional opinion that, based‘ upon our traffic engineering evaluation, the
proposed development will provide for safe and efficient traffic operations without
affecting the quality of traffic flow along area roadways.

The proposed site plan conforms to applicable standards from a traffic engineering
viewpoint. Circulation and access to and from the site, as well as within the property
are adequate. Sufficient parking is provided in accordance with RSIS requirements for
the multi-family residential use.

in conclusion, this development project would have a minimal impact on the traffic
operations of the existing roadway system and at the studied intersections. The design
of the development will adequately serve the needs of this project's residents and
guests,

v\080726 - route 79 - marlboro\080726-f1-003 {eng) - route 79-marlboro-mulff farmily res\admin\trafiic\ee_lennar_marlboro
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General Information

Site Information

Intersei::t'i'o'ﬁ':6rieﬁtétléﬁ_"?_"'"" ~ | North-South

Analyst DK Intersection 5. Main St/Slte Dwy
Agency/Co. Bowman Consufting Jurisdiction . State ’
Date Performed 12/1/2019 Bast/West Street Site Dwy
. Analysis Year 2022 North/South Street -, -~ .| S, Malh St (RE79)
Time Analyzed PM Peak Bulld Peal Hour Factor 0.96
i ‘Analysis Time:Period (hrs) =7 :025 .

Project Descrlptlon

EL@MarIboro BCG 080726 F3

Median Type | Storage

Lanes
Ma]ui Street North-South
Approach Eastbound Waestbound Northbound . Sauthbound
Movement - T B TH R * ) g bR e ] el T R
" Priority ic k! 12 44 4 5 6
Nurnber of Lanes O 0 B P P
Configuration T
valume {veh/h) ~ 51 '.851
Percent Heavy Vehicles (%) 0
Pragortion Time Blocked B o
Parcent Grade (%) 0
Right Turn Channelized 1
Undivided

7.0

Basa Crmcal Headway (sec)
Critical HeadWay (seq) 630
Base Folfow-Up Headway (sec) . 33

B30 ] s0°

Fo!low Up Headwayg(sec)

Flow Rate, v (veh/h) 57
Capacity, c_(veh/h) e 151 :
v/c Ratio 038 Y
95% Queus Lergthy —

Control Delay (s/veh)

- Lovelof Service:{l0S

1.7

Approach Delay {sfveh}
.Approach LOS ) s

Copynght @ 2019 Umverslty of Florida. All Rights Reserved.
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Analyst

LBK

Intersection

S. Main St/Site Dwy

Ageri'cy/Co.

1" Bawman Consulting

tudsdiction

State - .

i Date Performed

12/1/2019

East/West Street

Site Dwy

Analysis Year

2022

‘North/South S’ti‘eﬁﬁ

15, Main SE(Rt 79)

Tire Analyzed

AM Paak - Buitd

Peak Hour Factor

0.95

" intessetilon Orlantatiahi

North-Sauth™ - -

Aralysis Tiras Period (hrs)

0.25

(_Project Description

EL@Marlboro BCG 080726-F3

Major Straet North-Soulh

{ Appraach

Eastbound

Waestbound

MNorthbound

Saouthbound

Movement

U T R U

RO ] v R

Priority

10 11 12

7

4 4 5

Number of Laries - '

ol o =01 | o

Configuration

TR

\ Volume (\feh{h)

13

Percent Heavy Vehicles (%)

Prapartion. Time Biocked

Percent Grade (%)

g Right"l'_lufhjjcjhahneilzéd'

Undivided

Median Type | Storage
Critical and

Base Critical Headway (sec)

Critical, Headway {sec) - -

' gase Follow-Up Headway (sec)

- Capaclty, c(velivh)

| v/c Ratio

- 95% Quiue Lafigth, Gos (Ve

" Control Delay (sfveh)

| Level of Service (LOS) .

Approach Delay (s/fveh)

' ':A.Fijiroaﬁh,LOS

;
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TRAFFIC OPERATIONS

Capacity analysis, a procedure used to estimate the traﬁic-cafrying ability of roadway
facilities over a range of defined operating conditions, was performed using the 2010
Highway Capacity Manual (HCM) and 2010 Highway Capacity Software.

For a signalized intersection, Level of Service (LOS) A indicates operations with delay
less than 10 seconds per vehicle, while LOS F describes operations with delay in
excess of 80 seconds per vehicle.

For an unsignalized intersection, LOS A indicates aperations with delay less than 10
seconds per vehicle, while LOS F describes operations with delay in excess of 30
seconds per vehicle.

LEVEL OF SERVICE /AVERAGE DELAY CRITERIA*

lée":flli c;f Signalized Delay Range | Unsignalized Delay Range
(?_OSC) (average delay, sec/veh) | (average delay in sec/veh)
A <=10 <=10
B >10 and <=20 >10 and <=15
C >20 and <=35 >15 and <=25
D >35 and <=55 >25 and <=35
E >55 and <=80 >35 and <=80
F >80 >50

¥ Suros‘ Highway Capacity Manual (2010 Edition) & SimTraffic Version 5.0




General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

[ i L] 4T

Demand Informatian

Agency Bowman Consulting Duration, h 0.25

Analyst LDK Analysis Date [Dec 1, 2019 Area Type Other

Jurigdiction State Time Period  }PM Peak - PHF 0.98
Existing

Urban Street S, Main St (Rt 79) Analysis Year }2019 . | Analysls Period |1> 5:00

Intersection 8. Main/Ryan/Inverness | File Name EX_79_Ryan-Inv_PM.xus

Project Description ElL.@Marlboro BCG 080726-F3

Approach Movement

Demand ( v}, veh/h

Signal Information

Cycle, s 109.0 | Reference Phase

Offset,s -] 0 “[Reférerice Polnt | “End _

Green

3.8

Uncoordinated] No | Simult. Gap E/W

Yellow

Tlmer Results NB
Assigned Phase 7 4 3 B 5 2 1 ]
‘Case Number .+~ o 14 A0 A4 ) 4.0 1.1 4.0 1.1 3.0 -
Phase Duration, s 254 30.1 7.9 12.5 6.9 B3.0 8.0 64.1
Change Period, (Y+R ¢), s THD, 60 J| 307 8.0 3.0 | 80 30 | 80
Max Allow Headway ( MAH ), s 3.0 3.0 3.0 3.0 3.0 0.0 3.0 0.0
Queue Cleéarance Time {gs), s & ' 229277 405 5.2 85 4.3 T .63 '
Green Extension Time (g« ), s 0.2 0.4 0.1 0.0 0.0 0.0 0.0 0.0
Phase Call Probability ~ .~ .00 100 f 0.82.,] 100 | 091 Sl 099 g
Max Out Probability 1.00 0.00 0.00 1.00 1.00 1.00
Movement Group Results - EB wB .NB “SB
Approach Movement L T R L T R L T R i T R
Assignad Movement N EEEREER EEEREE R NN Y
Adjusted Flow Rate ( v), veh/h 372 | 181 57 | 133 79 | 847 147 | 711 | 394
Adjusted Saturation Flow Rate ( ), véh/iin: 1810 § 1760 1810 | 1807 . 1810+ 1870 1810 | 1900 | 1810
Queue Seivice Time (gs), 8 202] 85 32| 65 23 | 2886 43 | 3186 | 17.1
Cycle Quede Clearance Time {ge), 8. - 00| 8,5 32 |65 . 2.3 12860 - 43 T'ate | 171
Green Ratio ( g/C) 0.28 | 0.22 0.11 | 0.06 0.54 | 0.50 055 | 0.51 | 0.51
Capacity (&), veh/h . 43977 390 1297 1 108 -286 | 943+ “a4z2| 978 ] 829
Volume-to-Capacity Ratio ( X) 0.848)0.413 0.257] 1.224 0.275 ] 0.686 0.429 | 0.727 { 0.475
Back of Queue ( @ );-ftfln {50 th percentile) - [ 744,21 88.6: 734.7.1190:4 H:212 13046 39,74 8417 { 1534
Back of Queue ( Q )}, veh/in ( 50 th percentile) 9.8 | 35 14 ] 76 08 | 122 16 | 137 1 6.1
Queue Storage Ratio ( RQ ) (50 th-percentile) 0.00 |70.00" J0.007f 000, 0,00.}0.00 | - 1"0.00 [0.00 {000,
Uniform Delay ( d 1), siveh 35,5 | 364 451 | 51.2 17.5 | 20.5 1668 | 205 1 17.0
Inoremental Delay ( d 2 ), s/veh A15 1408 g2 58,6 02 | 407 d:03 | 4r | 19
initial Queue Delay ( d 3), siveh 00 | 00 0.0 | 00 00 | 00 00 | 00 | 0.0
Control Delay (d), siveh = - ~47.0°) 867 +45.3 1209.8: 17.6.| 24.5 16:9.].26:2 [ 18:9:
Level of Service (LOS) D F B c B C B
Approach Delay; siveh/LOS . D 1603 |- F. | 238 | c. f 223 ] ‘€
ion Del veh /L.OS

utimadal Results: - - B _WB - , B
Pedesirian LOS Score / LOS 1.94 B 2.14 B 1.90 B 1.90 B
Bicyole LOS Séorel LOS - - ' CA: Boe80i A 168 |8 e T

Gopyright ® 2019 University of Florida, All Rights Reserved.
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d Intersection Results Summa

" General Information Intersaction Information
‘Agency Bowiman Constiting Duration, h 0.25
Analyst LDK Analysis Date {Dec 1, 2019 Area Type Other
-Jurisdiction State Time Period {AM Peal - PHF 0.96
! Existing
'Urban Street S. Main St (Rt 79) Analysis Year {2019 Analysis Perlod |1>8.00
| Intersaction S. Maln/Ryan/lnverness . { File Name EX_79 Ryan-inv_AM.xus

| Project Description

.Demand Informatian

EL@Marlboro BCG 080726-F3

' prroach Movement

‘Demand ( v), veh!

: Signal Information . - L,
| Cycle, s 74.0 | Reference Phase | 2 ﬁ
| Offset, s | 0. {Refererice Point - | ‘End_Jrmryys
YUncoordinated] No 1} Simult, Gap EW | On  I'ellow[3.0
Force Mode | Fiked | Simult. Gap N/S On jRed. 100
| Timer Results EBL- | . EBT WBL WET NBL NBT § . -SBL - SBT
1 Assigned Phase 7 4 3 g 5 2 1 6 -
{ Case Number R 40 ) 110 40 KK 4.0 41, 3.0
'ehase Duration, s 16.0 22,8 5.2 12.0 4,7 39.0 7.0 41,3
| Changs Perlad, { Y+R o), s .30 6.0 3:0 C 6.0 " 3.0 ‘go. - 30 8.0 °
 Max Allow Headway ( MAH ), s 3.0 3.1 3.0 3.1 3.0 0.0 3.0 0.0
Quette Clearance Time {gs), s .. 160 |- &1 # 28] . 67 30.- | 54 - o
Green Extension Time (ge), s 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Phase Call Probability ~ 100 | 1.00 -0.36 099 | 058 R T , '
Max Out Probability 1.00 0.00 0.00 1,00 1.00 1.00
"Movement Group Resuilts - EB WB .NB - SB
Approach Movement L T R L T L T R L T R
' Assigned Movement - s I TS BEE B 48 1 5172 |12 74 1.8, 18
" Adjusted Flow Rate ( v), veh/h 486 | 90 22 | 110 42 | 608 151 | 628 | 226
Adjusted Saturation Flow Rate ( ), veh/hiin |l 4810 | 4767 1810 | 1722 1810 | 1878 1840 { 1000 | 1810
Queue Service Time (gs), s 13.0
'Cycle Queue Clearance Time (ge), s 13.0°
Green Ratio { g/C) 0.28
Capagcily {-c),veh/h - 430
Volume-to-Gapacity Ratio ( X) 1.109
Back of Quette { Q ), ffin { 50 th percentile) . ~ [ 389,91 -
Back of Queue ( Q ), vehlin ( 50 th percentile) 15.6
Queue Storage Ratio( RQ ) (50 th.percentile) [ .0,00
Uniform Delay (d 1), sfveh 28,6
Inoremental Delay (d 2),sfveh ™ R T P
Initial Queus Delay ( d 3), siveh 0.0
Control Delay ( d), stveh - B ERE K
Level of Service (LOS) F
Approach Delay, siveh / LOS ... 80.0 .- -
§ Intersection Delay, s/veh / LOS
Multimodal Results ™ ==~ BB il swB CUNB o .- @ - 8B
] Pedestrian LOS Score / LOS 1,92 B 2.13 B 1.80 B 1.89 B
Bicycle LOS Score / LOS . A 44l A oot AT O e Bl "2145... B}

Copyright @ 2019 Unlversity of Flarida, Al Rights Reserved.
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HCS87 Signalized Intersection Results Summary

General Information intersection Information

Agency Bowman Consulting : Duration, h 0.25

Analyst LDK Analysis Date |12/1/2019 Area Type Other

Jurisdiction State Time Period  |PM Peak - PHF 0.98
Existing

Urban Street S. Main St (Rt 79) Analysis Year |2019 Analysis Period’ {1> 5:00

Intersection S. Main/Schoaol Rd File Name EX_79_Schoo|_PM.xus

Project Descrlption EL@Marlboro BCG 080726-F3

Demand lnformation. : co : o o
Approach Movement R E L
‘Demand ( v), veh/h o T 1997 : ' 110 4 60 1

Signal.Information ] Co
Cycle,s - 107.0 | Reference Phase 2
Offset; 5 +.| +0:"] Reference'Pgint | End
Uncoordinated Simult. Gap EAY

Green 5.0
Yellow

Timer Results - ‘ _ 3 ‘ ] : ;

Assigned Phase ‘ 4 8 5 2 1 6

Case Number - T S 7.0 STl 8.0 1 40 1 4.0

Phase Duration, s 29.4 29.4 10.6 69.6 8.0 87.0

Change Period, ( Y*Ra),s. - .. - . {60 - F ~ &b 60 . @807 70 f ¥30 H] 7.0

Max Allow Headway { MAH ), s 3.1 3.1 3.1 0.0 3.1 0.0

Queus Clearance Time {gs), s A i 100 f - ] 233 Te) s ol

Green Extension Time (ge), 8 0.9 0.1 0.0 0.0 0.0 0.0

Phase Call Probabllity . - = - o 1100 CL 100 f  1.00 R 084 e

Max Out Probabiity 0.00 1.00 1.00 0.18

Movemsnt Group Results  © * L  EB N . 8B

Approach Movement L T R R L T R L T R

Assigned Mavement TR e o4 14 8. 3% 18 5 | 2 |29 1] 6 18

Adjusted Flow Rate ( v), veh/h 139 { 111 295 233 | 828 61 771

Adjusted Saturation Flow Rate (‘s }; veb/iln "~ . 1641+ 1810 9455 - | 1810 1855, 4810:F 1878 |

Queus Service Time (gs), 8 56 | 358 15 | 328

Cycle Quetie Glearance Time (go), s . ilise 0| 868 464 328.

Green Ratio ( ¢/C ) 0.66 ] 0.58 061 § 0.56

Capacity'( ¢ ¥, veh/h: -l 37e | e85 B 308 | 1052

Volume-to-Capacity Ratio ( X) 0.612] 0.763 0,199 0.733 )

Back of Quele{ Q },-ft/in ( 50 th perdentile) - o= T 50643752 | . W3R8l i

Back of Queue { Q ), veh/in { 50 th percentile) 24 1150 05 | 1441

Queiie Storage Ratio (R@Y ( 50 th percentile) 4§ - 7+ 000 {000 | F 060 | 000, :

Uniform Delay ( d 1), s/veh 159 { 16.7 149 | 17.5

Iricremental Delay ( d 2 ), $/veh 23V 51 4701 | 45

Initlal Queue Delay ( d 3), sfveh 00 § 0.0 0.0 0.0

Controt Delay { ¢ ); siveh 482t 248 | | Fiso |20

Level of Service (LOS) B C B C

Approach Delay, siveh / LOS - . D 240 <] C A e

Int tion Delay, siveh / LOS c

Multimodal Results .~ 2 EB L WB : I

Pedestrian LOS Score / LOS - 1,94 B 1.94 B 1.66 B # 1. B

‘Bicycle LOS Score/ LOS ™~ ¢ e T 0,90 of A L f S897] A 22240 B ¥ s B

Copyright ® 2019 University of Florlda, All Rights Reserved. HCS™ Streets;:lersci‘in 7.7 Generated: 12/16/2019 11:54:48 AN
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HCS7 Signalized Intersection Results Summary

© YGeneral information Intersection Information
| Agency |Bowman Consulting - Duration, h 0,25
Analyst ILDK : Analysls Date |12/1/2019 Area Type Other
-4 Jurlsdiction State Time Perfod  |AM Peal - |PHF 0.96
: Existing
Urban Straet S, Main St (Rt 79) Analysis Year |2019 Analysis Period |1> 7:45
| Intersection S, Main/School Rd Flle Name EX_79_School_AM.xus
{Project Description  |EL@Mariboro BCG 080726-F3

Demand Information =~
" Approach Movement
emand (), vehh

mlgnal Infermation o .
‘Cycle, s 115.0 | Reference Phase
Offset,s = | -0 |Reference Point -] - 'Enc
-} Uncoordinated] No | Simull, Gap EAW

| Timer Resulfs - : : i 1 BN . ‘
'Assigned Phase 4 8 5 2 1 6
Case Number =~ g 70 - | ose B 14 -] 40 0 4 Y 40
Phase Duration, s 27.9 27.9 8.9 80.5 6.6 78.1
'Change Period, ( Y*Rs),8 .. oA g0 f B0 § 30 ] 78, 30| reT
" IMax Allow Headway ( MAH ), s . 3.2 3.2 3.1 0.0 3.4 0.0
Queue Clearance Time { gs), s - e 145 4 21,2 53 R 28 |
" "Green Extension Time ( ge ), s 1.0 0.8 0.1 0.0 0.0 0.0
. Phase Call Probability . - I R 1,00 oy 100 BYO099 | - o} oke o T
| Max Out Probability ' 0.00

{ Movement Group Results

| Approach Movement T R L T R R L T R .
| Assigned Movement = " I 74 | 44 B3| 8 18 12 Bt 18 |4
‘Adiusted Flow Rate ( v), veh/h 170 | 185 243 28 | 872 |
Adjusted Saturation Flow Rate (s), veh/hin ~. I~ ] 1428 | 1610.§ © | 1430 810 { 1877
| Queus Service Tme (gs), § 00 | 99 - 6.6 0.6 { 245
“Cycle Queue Clearance Time (ge), s~ - .- |~ |425] 9.9 ¢ 19.2 @6 1045
Green Ratlo { g/C) 019 § 0.19 0.19 065 | 0.62
‘Capaclty (¢), velvh . ol e A aze a7 " ] 323 +300 | 1161
‘Volume-to-Capacity Ratlo ( X) 0.528 | 0.505 0,761 0.094 | 0.579
Back of Queéus ( Q ), ft/in { 50 th percentile). . | 97.7 =i = 5.7 i 2484
 Back of Queus ( Q }, veh/In { 50 th percentile) 3.9 0.2 9.9

1 Queue Starage Ratio ( RQ )( 50 th peycentile). .0 0.00 -0:00 50100 -

.4 Uniform Delay ( d 1), siveh 426 | 41.7 13.7 | 13.0
Incremental. Delay ( d 2), siveh K - R ' TR
i Initial Queve Delay ( d 3), siveh

.¢ Control Delay (d), siveh
Level of Service (LOS)

iApprodich Delay, siveit/ LOS
't tion Delay, siveh / LOS

‘Pedestrian LOS Score /LOS B 1.94 B B
[ Bicyele LOS Score./ LOS o o2 | A f o089 .| A [rZzr 7 B
Jopyright © 2019 Unlversity of Flotlda, All Rights Reserved. HCS™ Streets Varsion 7.7 Generated: 12/16/2019 11:64:27 AWM
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Site Infor

Analyst

LK Intersection S Mam {RE TQ)IOId Mill
Agency/Co, Bovimar Jurisdiction State’ )
Date Perfarmed 12/1/2019 East/West Street Otld Mill Rd
 Analysis Year 2019 North/South Stredt - - 1. s. Main StRE79) ...
Time Analyzed P Peak - Existing Peak Hour Factor 0.95
Intessection Orlentation “North-South . Analysls Time Period (hes) | 025 -

Project Descri ptlon

EL@Marlboro BCG (80726- FS

Approach Eastbound Westbound ' Northbaund Southbound
Movement u vl T R B R U T R R
Priority 1 | 1] 7 8 g | 1w 5
Number of Lanes R T B 0| o 0 t 0.
Configuration LR TR
Volume (veh7h)” -7 12 | s 1
Percent Heavy Vehicles (%) 0 0

Pragiitiofi Timé:Blotked -

Percent Grade (%)

“"Right Tyrn Channelized o

Median Type | Storage

Undividad

Base Critical Headway (sec)

71

41

- Critical Headway (sec)

N

210 o S D

pase Follow-Up Headway (sec)

FU“QW"UP Headway .(se'c.) ‘

Flow Rate, v (veh/h}

" Caipacity;.-c(vehshy "

v/¢ Ratio

Control Delay (s/veh)

- Lavel of Seivice{LOS)

EX_79_Old Mill_PM.xtw

TA-L

Approach Delay (s/veh)
Approach t8s € : CE i
Copyright @ 2019 UmverSIty of Florida, AII nghts Reserved. HCSitM TWSC Version 7.7 Generated: 12/16/2019 1149:08 AM




| site Informatio

LDK

. Analyst Intersection S, Main (Rt 79)/Old MilE
Agené:nyo} B -'Bawman Carisulting Jirlsdiction | State

Date Perforimed 12/1/2019 East/West Street Old Mill Rd

. Analysis Year 2019 North/Ssuth Street .~ | - S. Main St (RE79)

Time Analyzed

AM Peak - Existing

Peak Hour Factor

0.95

Intersection Orfentation

“North- -South: -

: :-AnaiysisTfmézﬁéﬁ:tﬁd'(ﬁ:r's =

1. 0.25-~

Project Description

EL@Marlbcro BCG 080726- F3

Mafor Streek Horth-South

| Vehicle Volumes and Adjustments.

I: Approach Eastbound Westbound Northhound Scuthbound

| Movement R RN BEEEEEEINEEIEREERERER

Y priority 10 | 1t | 12 7 | s f o |w/|l 1] 2)s || 4] s5]|cs

! Number of {anes B o 1 g i ] ¢ { 0 0 1. __0' 1 1 0. ) ki B o

| configuration IR T R

. Volume {veh/h) 2 | 62| 6 !
Percent Heavy Vehicles (%) 0 0

|| Praportion Time Blocked R R T D | G s I .

{ Percent Grade (%) 0

‘ RightTurn'C'h'ah‘nélligd -

Undivided

Medlan Type | Storage

Base Critical Headway {sec)

7.1

i Critical Headway (sec) .

“[rean|”

Base Follow-Up Headway (sec)

FoIIow -Up Headway (séc)

Delay, Queue | Length_;'and Level of Ser

Flow Rate, v {veh/h)

: Capaclty,'t (veh/h

l v/c Ratio

0.01

5% Qiidue Length, Qes (e |

| Contral Delay (s/vel)

" ‘Levél-of Service:(LOS) -

| Approach Delay (s/veh)

~ Approach | s o

Ccpyrlght ® 2019 Univershy of F[onda All nghts Reserved,

HCST TWSC Version 7.7
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HCS7 Signalized Intersection Results Summary

Proje De

emand Informa

Approach Movement

D d hih

Signal Information

Reference Phase

General Information -

Agency Bowman Consulting Duration, h ~

Analyst LDK ) Analysls Dafe |Dec 1, 2019 Area Type 3

Jurisdiction State Time Period  |PM Peak - No PHF
. Build Ei !

Urban Street 5. Main St (Rt 79) Analysis Year {2022 Analysis Period {1> 500 - ‘

intersection S. Main/Ryan/inverness ] File Name NB_79_Ryan-Inv_PM.xus )

Cydle, s 109.0
Offset,s | 0 |Reference Point i End e tas 159 580 (50 (185 147
Uncoordinated] No I Simult. GapEW | On {Valiow (3.0 10.0 140 [3.0 130 |30
Force Made | Simuit. Gap N/S '
Timer Results 3 - 3 _ _
Assigned Phase ] 7 4 3 8 5 2 1 8 :
Gase Number ' : 44 i 4.0 45| 4.0 A 40 .0 141 3.0 ¢ !
Phase Duration, s 27.3 30.0 8.0 10.7 7.1 63.0 8.0 63.9
Change Period, { Y+R¢),'s 3.0 | 80 3.0 6.0 3.0 8.0 a0 8.0 !
Max Allow Headway { MAH ), s 3.0 30 3.0 3.0 3.0 0.0 3.0 0.0
Queue Clearance Time (gs), 8 - 242 | M2 54 67 I, 45 N ) el
Green Extension Time (ga), s 0.1 0.4 0.1 0.0 0.0 0.0 0.0 0.0
Phase Call Probability . ' 100 . |-1.00 083 o100 § . o092 o S 0.99 -f
Max Qut Probability 1.00 0.00 0.00 1.00 1.00 1.00
[
Movemnent Group Results ge . . EB - . we’ 1
Approach Movement ' L T R L T R
Assigned Movement - . oo T 4 14 Q78 &7 18
Adjusted Flow Rate { v), veh/h 401 | 173
Adjusted Saturation Flow Rate ( s}, veh/h/in H810 1769
Queue Service Time (gs), 8 222 9.2
Cycle Quaue Clearance Time (ge), s 222 9.2
Green Ratia ( g/C) 0.28 | 0.22
Capacity { ¢ }, veh/h 46971 389: -
Volume-to-Capacity Ratio ( X) 0.854 | 0.446 i
Back of Quaue ( Q), fifin'( 50 th percentile) . - H272.4] 96.2¢ ‘
Back of Queue ( @), veh/ln ( 50 th percentile)
‘Queue Storage Ratio ( RQ ) ( 50 th-percentile)
Undform Delay ( d 1), s/veh
rcremental Delay (d2) siveli * -~ -t -
tnitial Queue Delay (d 3), sfveh !
‘Control Delay {d), siveh’
Level of Service (LOS)
Approach Delay, $véh /LOS Do f L
Intersection Delay, sfveh / LOS 48.7
Multimodal Resi ‘BB X
Pedestrian LOS Scare / LOS 1.94 B # 215 1.90 B H 190 B -
‘Bloydle LOS Scare / LOS 144 |[-a st ATl 474 ] B | 265 Ego

Generated: 12/16/2019 11:67:092 AN
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

| Agency Bowman Consulting Duration, h 0.25
Analyst LDK Analysis Date |Dec 1, 2019 Area Type Other
Jurisdiction ‘JState Time Period |AM Peak - No PHF 0.96
Build
Urban Street S. Main St {Rt 79) Anglysis Year {2022 Analysis Perfod 1> 8:00
. | Intersection 3. Main/Ryanfinverness | File Name NB_79 Ryan-inv. AM.xus
[Project Description _[EL@Marlboro BCG 080726-F3
Demand Information . . EB S W8 NB SB
- | Approach Movement L] T R L T |'R . T R L T R
: oy — : s 70 ; T

=}

ol ) S

me,s 74.0 } Reference Phase

Offset, s . “:p | Reference Point | End

Uncoordinated] No | Simult. Gap EAV | On

' Force Mode i Simult. GapN/S | On

i Assigned Phase 7 4 3 8 5 2 1 6

-{ Casé.Number. Rl 400 B 14 4.0 A4 7 40 14 ) 3.0
Phase Duration, 8 18.0 227 5.3 12.0 4.8 39.0 7.0 41,2
Change Period, { Y+Ro),s . 3.0 8.0 3.0 80. . 3,0 80 - 3.0 8.0,
Max Allow Headway ( MAH ), s 3.0 3.1 3.0 3.1 3.0 0.0 3.0 0.0
‘Queue Clearance Time ( g's), 486 53" 28 .| .68 B 30 BE
Green Extension Time (ge), s 0.0 0.3 0.0 0.0 0.0 0.0 Q.0 0.0
_ { Phase Call Probability . fiob | 1.00 0,38 | -c.99 0.60 0.95 S

Max Out Probability 1.00 0,00 0,00 1.00 1.00 1.00

| Movement Group Results EB. WB CNB 8B .
Approach Movement 1. T R L T R L T R L T

Assigried Movément 7| 4 14 3 cp 8 8l s AN I VA A B

! Adjusted Flow Rate ( v), veh/h 6524 | 97 23 114 45 | 631 155 | 652

" Adjusted Saturation Flow Rate ( s ), veh/h/in 18401 4767 | qai0 | 1721, 18101 1878 1810 | 1900
Queue Service Time (gs), S 13.0] 33 08 | 48 1.0 } 218 35 | 213

Cycle Quéug Clearance Time (ge), s~ 130 | 33 - 0.8 |48 1,01 2184 . 36 | 213
Green Ratio (¢/C}) 0.28 | 0.23 011 { 0.08 0.44 | 0.42 0.49 | 045
Capaclty {(c), vehth: . - ‘486" | 400 2589 JHup 247 | 787 pos | 882 | 7
'Volume-to-Capacity Ratio ( X) 1,201 | 0.242 0.088} 0.814 0.181|0.802 0.525 | 0.766

“Back of QuaLe { @, Wi ( 50 1h perceritile) [ 4034 -31.4 "85 728 “g. |2400] . B304 226 |
Back of Queue { Q ), veh/in (50 th percentile) 1971 1.3 031 29 04 | 96 1.2 9.0

Quove Storage Ratio ( RQ ) (50 thipsroeiitiie) 4§ ‘0,00 = 0:00% 1000 T-0.00" 0:e0°f 000 0 7 0,001,000 0:00:
Uniform Delay { d 1), siveh 264 | 234

Incremental Delay ( d2), sfveh ' MO:T7 470

| Initial Queus Delay (d 3), s/veh .

Control Delay { d), siveh kR

Level of Service (LOS) |

IApproagh: Delay, sveh /LOS " i &

UIntersection Delay, s/iveh /LOS ]

Muiltimodal Results "SB
Pedestrian LOS Score / LOS 1.92 B 2.13 B 1,90 B 1.89 B
Bloycle LOS Score./ LOS_ - 1.51° B o7t ] A 1B0-] B 222 % B -
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