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BERTIN ENGINEERING

1.0

2.0

Residential Development
Grover’s Mill Road
Lawrence, New Jersey

BE: 21-210TR

Introduction

This report addresses the traffic impact associated with the development of a
proposed residential development by Tricone Company. The site is located on
the north side of Grovers Mill Road at the intersection with the Mall Access Road
in the Township of Lawerence, Mercer County, New Jersey.

The traffic impact study includes:
(a) An inventory of the existing roads and traffic controls;
(b) Traffic counts at the Grovers Mill Road — Mall Access Road & the
Mall Access Road — Outer Ring Road intersection to determine
the existing traffic in the area;
(c) An estimate of the traffic to be generated by the project; and
(d) An analysis of the impact this traffic will have on local traffic.

2.1 The site is located in the AT-3 (Apartment & Township Residential) Zone
of the Township of Lawrence. The land uses in the area are a
combination of residential and commercial, including the “Quaker Bridge
Mall” to the north, car dealerships along Route 1 to the west and
residential developments to the east.

2.2 The property is located on the north side of Grovers Mill Road as seen
below.

)

Figure 1 — Street Location
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2.5

Figure 2 - Aerial

The property is currently vacant and entirely wooded. The site is 6.86
acres in area with approximately 600 feet of frontage along Grovers Mill
Road and approximately 630 feet of frontage along Mall Access Road.

Bus stops are available in the area on Grover's Mill Road to the east of
the site and at the Quaker Bridge Mall to the north of the site. School bus
routes currently travel along Grover’s Mill Road.

The rationale for choosing this area is that the location is consistent with
existing residential uses in the area and has convenient access to nearby
transit via bus stops and close proximity to major highways.

Roadways

3.1

3.2

Grovers Mill Road (County Route 638) is a county roadway that travels
in a general east-west direction. It contains one travel lane in each
direction separated by a solid yellow double line. There is no curbing or
sidewalks on either side of the roadway and the posted speed limit is 40
MPH in the vicinity of the site.

Mall Access Road is a local roadway that runs from Grovers Mill Road to
the south to Outer Ring Road of the Quaker Bridge Mall to the north. It
contains one lane in each direction separated by a solid yellow double
line. There is curbing with no sidewalks along both sides of the road and
the posted speed limit is 25 MPH in the vicinity of the site.
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Outer Ring Road is a local roadway that circulates around the “Quaker
Bridge Mall” to the north of the site. It contains two lanes in each direction
separated by a solid yellow double line. There is curbing with no
sidewalks along both sides of the road and the posted speed limit is 25
MPH in the vicinity of the site.

The Grovers Mill Road — Mall Access Road intersection is a stop-
controlled intersection located to southwest of the site with the Mall
Access Road acting as the minor roadway approach. The Grovers Mill
Road eastbound approach contains two approach lanes including a left-
turn only lane and a thru lane. The Grovers Mill Road westbound
approach contains one shared thru-right turn lane. The Mall Access
Road approach contains two approach lanes including a left-turn only
lane and a right-turn only lane.

The Mall Access Road — Outer Ring Road intersection is a stop-
controlled intersection located northwest of the site with the Mall Access
Road acting as the minor roadway approach. The Outer Ring Road
eastbound approach contains two approach lanes including a shared
right-turn/thru lane and a thru only lane. The Outer Ring Road westbound
approach contains two approach lanes including a shared left-turn/thru
lane and a thru only lane. The Mall Access Road approach contains two
approach lanes including a left-turn only lane and a right-turn only lane.

Traffic Activity

4.1

A study of traffic activity was conducted at the Grovers Mill Road — Mall
Access Road intersection. Traffic was observed and counted on
Tuesday, September 19, 2023 during the morning peak period between
the hours of 7:00 AM and 9:00 AM and the evening peak period between
the hours of 4:00 PM and 6:00 PM. The traffic activity for the weekday
morning and weekday evening are summarized in the following table.
The traffic count sheets are attached, and the peak-hour traffic volume is
shown in Figure 3.

GROVERS MILL ROAD — MALL ACCESS ROAD INTERSECTION
Peak-Hour Traffic
Grovers Mill Road Mall Access Road
Peak Hour Eastbound Westbound Southbound
Left Thru Thru | Right Left Right
(8:00-9:00) 46 471 57 44 6 34
(4:15-5:15) 98 668 41 44 42 22
4.2 The majority of traffic travels on Grovers Mill Road eastbound with the

greater volume in the PM peak-hour. Mall Access Road was found to
have more volume in the PM peak-hour. The maximum observed queue
on the southbound approach of Mall Access Road was 2 vehicles.
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A study of traffic activity was also conducted at the Mall Access Road —
Outer Ring Road intersection. Traffic was observed and counted on
Tuesday, September 19, 2023 during the morning peak period between
the hours of 7:00 AM and 9:00 AM and the evening peak period between
the hours of 4:00 PM and 6:00 PM. The traffic activity for the weekday
morning and weekday evening are summarized in the following table.
The traffic count sheets are attached and the peak-hour traffic volume is
shown in Figure 3.

MALL ACCESS ROAD — OUTER RING INTERSECTION
Peak-Hour Traffic

Peak Hour Eastbound Westbound Northbound

Outer Ring Road Mall Access Road

Thru Right Left Thru Left Right

(8:00-9:00)

20 33 6 31 79 13

(4:15-5:15)

35 47 17 84 98 43

4.4

4.5

4.6

The majority of traffic on Mall Access Road eastbound turns left onto
Outer Ring Road with a greater volume in the PM peak-hour. The
majority of traffic on Outer Ring Road travels eastbound in the AM peak-
hour and westbound in the PM peak-hour. The maximum observed
gueue on the northbound approach of Mall Access Road was 2 vehicles.

There was minimal truck traffic observed with more volume in the
morning. At the AM peak-hour, a total of 26 trucks were observed at the
Grovers Mill Road—Mall Access Road intersection and a total of 16 trucks
were observed at the Mall Access Road—Outer Ring Road intersection.

There was minimal pedestrian traffic during the studied time periods with
one pedestrian observed crossing Outer Ring Road in the AM peak hour.

Proposed Development

5.1

5.2

5.3

The applicant proposes to construct six (6) residential buildings at the
project site including two (2) multi-family apartment buildings and four (4)
townhouse buildings. There will be a total of 85 units in the proposed
development including 54 apartment units and 31 townhouse units.
There is parking provided in front of the proposed buildings as well as
garage parking located under the two (2) multi-family apartment buildings.

The site will have two access driveways along the Mall Access Road
including a right-turn only ingress and egress driveway closest to Grovers
Mill Road and a full movement driveway closest to the Outer Ring Road.

Trash rooms are provided near the garage entrance for both apartment
buildings to be picked up by a private hauler.
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The development will also include a proposed pool with pool house and
dog run located in the center of the property between the townhouse
buildings.

Site Circulation & Pedestrian Access

6.1

6.2

6.3

The proposed interior parking aisles will be 24 feet wide for two-way
traffic to provide adequate circulation and the proposed parking spaces
will be 9 feet x18 feet.

The site circulation complies with the Lawrence Township Master Plan as
the layout was designed to provide efficient movements of people and
goods. Private garbage haulers can safely circulate the site for trash pick
up during non-peak traffic hours.

Sidewalks which are 5 feet wide are proposed from Mall Access Road
that access the building entrances of the multi-family apartment buildings.
Interior crosswalks are also provided which access the interior
townhouses.

Parking

7.1

7.2

7.3

7.4

7.5

The Township of Lawrence zoning ordinance requires 1.8 spaces for
every 1-Bedroom apartment unit, 2.0 spaces for every 2-Bedroom
apartment unit and 2.1 spaces for every 3-Bedroom apartment unit. The
total number of spaces required by ordinance is calculated below:

1-Bedroom (15 Units) =15x1.8 =27 spaces
2-Bedroom (36 Units) =36x2.0 =72spaces
3-Bedroom (3 Units) =3x2.1 = 6.3 spaces

105 spaces required

There will be a total of 105 parking spaces provided for the apartment
buildings included 37 spaces for the northernmost Building ‘A’ (14 surface
spaces and 23 garage spaces) and 55 parking spaces for the
southernmost Building ‘F’ (20 surface spaces and 35 garage spaces).

There will also be 13 parking spaces located in front of the proposed pool
and dog run for a total of 105 parking spaces provided overall for the two
(2) apartment buildings.

The ADA requires 5 accessible parking spaces for lots from 101 to 150
spaces. Six (6) accessible handicap spaces are provided, which are in
both parking garages and in front of the proposed pool.

The Township of Lawrence zoning ordinance requires 2.4 spaces for
each townhouse unit for a total of 75 parking spaces required. Each
proposed townhouse will provide 2 garage spaces and 1 driveway space
for a total of 93 parking spaces provided for the 31 proposed townhouse
units.
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There will be 16 electric vehicle supply equipment (EVSE) spaces
proposed and according to recent state legislature, EV spaces shall be
counted as 2 for the purpose of complying with required parking resulting
in no more than 10% of required.

When accounting for this, 10 of the EVSE can be counted as 2, which will
bring the total amount of proposed parking to 208 parking spaces.

8.0 Traffic Generation and Distribution
8.1 The amount of traffic to be generated has been determined from data
published in the TRIP GENERATION, 11th Edition manual, published by
the Institute of Transportation Engineers (ITE). “Multifamily Housing
(Low-Rise)” (Land Use Code 220) will be used for the proposed use and
the table below shows the anticipated traffic to be generated by the
proposed development during the weekday peak-hours.
SITE GENERATED TRAFFIC
Land Use AM Peak Hour PM Peak Hour
In Out Total In Out Total
Multi-Family Residential
(85 Units) 3 23 26 27 3 30
Total Trips Generated 3 23 26 24 3 30
8.2 The site-generated traffic has been dispersed onto Mall Access Road as
per the existing traffic distribution and the anticipated movements and is
shown in Figure 4.
9.0 Traffic Impact

9.1

It is anticipated that the residential development will be completed in
2028, the “Build-Year”. The traffic growth rate used by the NJDOT for this
area is 1.0% per year. The “No Build Year” traffic is shown on Figure 5
and the combined site-generated and “No Build Year” traffic, which is the
“Build-Year Traffic”, is shown on Figure 6.

GROVERS MILL ROAD — MALL ACCESS ROAD INTERSECTION

Level of Service (LOS) Analysis

Morning Peak-Hour Afternoon Peak-Hour
Approach Existing No Build | Build-Year Existing No Build | Build-Year
Southbound A A B C C C
(Mall Access Road) | (9.7sec.) | (9.7sec.) | (10.6sec.) | (19.1sec.) | (20.7 sec.) | (21.9 sec.)
Eastbound A A A A A A
(Grovers Mill Road) | (0.7 sec.) | (0.7 sec.) | (0.7 sec.) (1.0sec.) | (1.0sec.) | (1.1sec.)
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A capacity analysis has been performed to determine the operating
conditions, or Level of Service (LOS), at the Grovers Mill Road — Mall
Access Road intersection during existing conditions, “no build-year”
conditions, and “build-year” traffic conditions. The results of this analysis
are shown in the table below and the worksheets attached.

The LOS of the Grovers Mill Road — Mall Access Road intersection is not
significantly impacted by the site-generated traffic with the LOS of the
Mall Access Road approach degrading from an ‘A’ to a ‘B’ in AM peak-
hour and remaining a LOS ‘C’ in the PM peak-hour. The Mall Access
Road approach delay increased by 0.9 seconds in the AM peak-hour and
1.2 seconds in the PM peak-hour.

An access driveway to a broadcasting station exists on the south side of
the intersection, which was not utilized during the site investigation and,
therefore, not included in the analysis.

A capacity analysis has been performed to determine the operating
conditions, or Level of Service (LOS), at the Outer Ring Road — Mall
Access Road intersection during existing conditions, “no build-year”
conditions, and “build-year” traffic conditions. The results of this analysis
are shown in the table below and the worksheets attached.

OUTER RING ROAD — MALL ACCESS ROAD INTERSECTION

Level of Service (LOS) Analysis

Morning Peak-Hour Afternoon Peak-Hour

Approach

Existing

No Build

Build-Year

Existing

No Build

Build-Year

Northbound

(Mall Access Road)

A
(9.3 sec.)

A
(9.4 sec.)

A
(9.4 sec.)

A
(9.8 sec.)

A
(9.9 sec.)

A
(10.0 sec.)

Westbound

(Outer Ring Road)

A
(1.3 sec.)

A
(1.2 sec.)

A
(1.2 sec.)

A
(1.3 sec.)

A
(1.3 sec.)

A
(1.4 sec.)

9.6

9.7

The LOS of the Outer Ring Road — Mall Access Road intersection is not
significantly impacted by the site-generated traffic and no approach LOS
is degraded upon completion of the project. The Mall Access Road
approach delay increases by 0.1 seconds in the PM peak-hour.

A capacity analysis has also been performed at the proposed
northernmost site driveway on Mall Access Road during the weekday
peak hours under the Build-Year conditions and the results are shown in
the table below and the worksheets attached.

Mall Access Road — Proposed Northern Site Driveway Intersection

Level of Service (LOS)
(Build-Year 2028)

AM Peak-Hour PM Peak-Hour
Northern Site Driveway A A
(Westbound) (9.2 sec) (9.7 sec)
Mall Access Road A A
(Southbound) (0.0 sec) (0.7 sec)
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The LOS of the Mall Access Road — Northern Site Driveway Intersection
during peak hours will be acceptable upon completion of the project.

A capacity analysis has also been performed at the proposed
southernmost site driveway on Mall Access Road during the weekday
peak hours under the Build-Year conditions and the results are shown in
the table below and the worksheets attached.

Mall Access Road - Proposed Southern Site Driveway Intersection

Level of Service (LOS)
(Build-Year 2028)

AM Peak-Hour PM Peak-Hour
Southern Site Driveway A A
(Westbound) (8.6 sec) (9.2 sec)

9.10 The LOS of the Mall Access Road — Southern Site Driveway Intersection

during peak hours will be acceptable upon completion of the project.

Conclusion

The proposed development will not have a substantial negative impact on area
traffic for the reasons discussed in this report and summarized below:

The proposed residential development is compatible from a ftraffic
generation standpoint with the surrounding properties in the area;

The proposed access driveways for the site are properly located to
provide sufficient sight visibility of the street traffic;

The on-site vehicular traffic circulation is safe and efficient;

The proposed sidewalks promote transit use and a reduction in vehicle
trips.

The overall LOS of the studied intersections are adequate upon
completion of the project, and

The LOS of both site driveways are adequate upon completion of the
project.

-10 -
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General Information

HCS Two-Way Stop-Control Report

Site Information

Analyst Eric M. Hough Intersection Grovers Mill Road - Mall Access Road
Agency/Co. Bertin Engineering Jurisdiction Lawrence
Cate Performed 114252022 EastWest Streel Growvers Mill Read
Analysis Year 2023 Morth/South Street Mall Access Road
Time Analyred Add-Existing Pezk Hour Factor n92
Intersection Orientation East-West Analysis Time Period (hrs) 1.60
Project Description Propaosed Residential - 21-210
-Lanes
= L=
= B
A —
& =
= bs
B o}
Iy L
| =
B o
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
kowvermeant L L T R L L T R L L T R U L T R
Pricerity T 1 2 3 41 4 5 & ¥ & 9 o 1 12
Murnber of Lanes 1] 1 1 o 1] ] 1 1] a ] 0 1 ] 1
Configuration L T TR L R
Yalurne {vehyh) 45 47 57 a4 6 34
Porcent Heawy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized fo
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway [sec) 4.1 71 6.2
Critical Headway (sach 4,13 643 6.23
Base Follow-Up Headway (se) 22 ] 33
Follow-Up Headway (sec) 223 353 333
Delay, Queue Length, and Level of Service
Flowr Rate, v [wahydh) A 7 iz
Capacity, ¢ (wehsh) 1474 131 470
i Ratio 003 002 0.04
95% Queve Length, S, fveh) 0.1 o1 a1
Contra! Delay isfveh) 75 14.4 ]
Level of Service {LOS) A B A
Approach Delay (sfveh) 07 o7
Approach LOS A A
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HCS Two-Way Stop-Control Report

General Information

Site Information

Analyst Eric M. Hough Intersection Grovers Mill Road - Mall Access Road
Agency/Co, Bertin Engineering Jurisdiction Lawrence
Date Performed 1142872025 East/West Stroet Grovers Mill Road
Analysis Year 2028 Marth/South Street Mall Access Road
Time Analyzed Al Mo-Build Peak Hour Factor 052
Intersection Crientaticn East-West Analysis Time Period (hrs) 1.00
Project Description Praopased Residential - 21-210
Lanes
= km
= b E
+ >
& +
= b ol
= e
T =
-'MLKJ rL.'-'-tslr
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Morthbaund Southiound
Movement L L T R L L T R U T R u L T [
Fricarity 1u 1 2 3 4l 4 5 7 i a 10 11 12
Mumber of Lanes a 1 1 5 0 0 1 0 0 0 0 1 o 1
Configuration L T TR L R
Walume (veh/h) 45 405 &0 Af f 6
Percent Heawy Vehicles (%4) 3 3 3
Propaortion Time Blocked
Percent Grade (%) o]
Right Turn Channelized Mo
Median Type | Storage Urdivided
Critical and Follow-up Headways
Base Critical Headway [sec) 4.1 7.1 6.2
Critical Headway (sec) 413 643 6.23
Base Follow-Up Headway (sec) 22 35 33
Followe-Up Headway (sec) 223 353 3.33
Delay, Queue Length, and Level of Service
Floww Eate, v {veb/h) 52 7 39
Capacity, ¢ lvehyh) 1467 373 965
v/t Ratic 0,04 Qo2 .04
95% Cueue Length, Cae fvek) 0.1 o 1
Cantrol Delay (sfveh) 7.5 144 B8
Level of Service (LO5) A B A
Approach Delay isfveh) 0.7 9.7
Aporoach LOS & A
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HCS Two-Way Stop-Control Report

General Information

Site Information

Analyst Eric M. Hough Intersection Grovers Mill Road - Mall fAccess Road
Agancy/Co, Bertin Engineering Jurisdiction Lawrence
Cate Performed 1142872023 East/West Streel Grovers Mill Road
Analysis Year 2028 Morth/South Street hdall Access Road
Tirne Analyzad Aht Build-Year Peak Haur Factor 092
Intersection Orientation East-WWest Analysis Time Period (hrs) 1.00
Project Description Froposed Residential - 21-270
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o
= =
- A
e -
= =
= ¥
= ¥
-+ Fard
= =
ﬁﬁjﬂrta:rfll-'ﬂtﬂr
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Morthlound Southbound
hMovement L L T R u L T R L T R u L T R
Pricrity 1L 1 2 3 4 4 5 & i ) 10 11 12
Murmnber of Lanes a 1 1 q ] ] 1 0 0 ] 1 0 1
Configuration L T TR L R
Walurme (valith) 50 485 &0 47 15 41
Percent Heawy Vehicles (%) 3 3 3
Proportion Time Biccked
Percent Grade (%) 0
Right Tum Channelized i
Median Type | Storage Lincivide:d
Critical and Follow-up Headways
Base Crilical Headway (sech 4.1 7.1 5.2
Critical Heacheay {sach 413 643 b.23
Base Follow-Up Headway (sec) 2.2 3.5 32
Follow-Up Headway (sec) 223 353 333
Delay, Queue Length, and Level of Service
Flaww Rate, v fveh/h) 54 14 45
Capacity, ¢ fveh/h} 1466 370 B
wic Ralio a4 004 L0s
A53% Queue Length, Cie, fveh) 0.1 o1 0.1
Contrel Delay {sfveh) 76 15.2 8.9
Level of Senvice (LOS) h C A
Approach Delay (s5eeh) 07 1.6
Approach L3S A B
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General Information

HCS Two-Way Stop-Control Report

Site Information

Aralyst Eric M. Hough Intersection Grovers Mill Road - Mall Access Road
AgenoyCo. Bertin Engineering Jurisdiction Lawirence
Date Perfarmed 1172872023 Easliwest Strest Grovers Mill Road
Analysis Year 2023 Marth/South Slreet Mall Access Road
Time Analyzed P Existing Peak Hour Factor (.88
Intersection Crientation EasL-West Analysis Time Periad ihrs) 1.00
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Base Critical Headway (sog) 4.1 i1 62
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Delay, Queue Length, and Level of Service
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Eric M. Hough Intersection Grovers Mill Road - Mall Access Road
AgencyiCa, Bertin Engineering Jurisdiction Lawrence
Date Performed 11/28/2023 EastWest Street Grovers Mill Road
Analysis Year 2028 Maorth/Sauth Strest Mall Access Road
Time Analyzed PR Mo Build Peak Hour Factaor 088
Intersection Orientation East-West Analysis Time Period (hrs) 1.040
Project Description Proposed Residential - 21-210
| Lanes E : .

e I e = L
|

W A R P

Vehicle Volumes and Adjustments

Approach Easthaund Westbound Morthbound Southbound
Maowvemsant u L T 38 L {2 T R u L T R U L T R
Priority 1 1 2 3 4L 4 5 fi 1 a 9 14 1 12
Mumber of Lanes 0 1 1 ] { ] 1 0 0 ] 0 1 0 1
Canfiguration L T TR L R
Yolume (vah/h) 103 T02 43 45 A4 23
Fercent Heawy Vehicles (%) 2 2 2
Proportion Time Blocked
Percent Grade {%) 0
Right Turm Channelized Mo
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 71 6.2
Critical Headway (sec) 412 6,42 622
Base Follow-Up Headway (sec) 22 35 33
Fallow-Up Headway (sec) 2.22 352 332

Delay, Queue Length, and Level of Service
Fleowe Rate, v [weh/h) 117 50 26
Capacity, ¢ {veh/h} 1481 214 086
W't Ratio .08 0.23 a3
95% Gueue Length, Qs (veh) 03 09 a1
Control Delay (sfveh) TE 268 BT
Level of Service (LOS) A (b A
Approach Delay (sfveh) 14 207
Approach LOS A L

Copyright © 2023 University of Flerda All Rights Reserved, HCS™ TWSC Version 2023 Generated: 11/28/2023 2:03:49 Pid
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Eric M. Hough Intersection Grovers Mill Road - Mall Access Road
Agency/Co. Bertin Engineering Jurisdiction Lawrence
Date Performed 11/26/2023 East/West Street Grovers Mill Road
Analysis Year 2028 Morth,/South Street Mall Access Road
Tirne &natyzed Fd Build -ear Peak Heur Factor 0.53
Intersection Crientation East-West Analysis Time Period (hrs) 1.00
Froject Description Froposed Residential - 21-210
jlanes

Sk

il o i e M
i o e T

B R D

Major Sreek Lasi-West

Vehicle Volumes and Adjustments

Approach Eastbound Westhound Morthbound Southbound

kW overment L L T R L L T R u L T i3 u L T R
Pricrity 1u 1 2 E} AU 4 5 £ 7 8 9 i0 11 12
Murmber of Lanes 0 1 1 ] ] il 1 ] 1] i ] 1 0 1
Configuration L T TR L R
Volume (vehyh) 115 702 43 54 45 23
Percent Heawy Vehicles (3 2 2 2
Proportion Tirme Blocked
Fercent Grade (%) Q
Right Turn Channelized No
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway {sec) 4.1 71 B2
Critical Headway (sec) 412 642 522
Base Follow-Up Headway (sec) 22 35 33
Follow-Up Headway (sec) 222 3.52 332
Delay, Queue Length, and Level of Service

low Rate, v [veh/h) 131 51 26
Capacity, ¢ (veh/h) 1480 203 931
wic Ratia 0.oo 0.25 0.03
55% Cueue Length, Qs (veh) 0.3 1.0 1
Control Delay (sfveh) 1.7 287 BR
Level of Service (LOS) .y ] A
Aoproach Delay (s/veh) 1.1 219
Approach LOS i) C

Copyright © 2023 Universily of Florida. Al Rights Resenved, HCE™ TWSC Varsion 2023 Generated; 11/28/2023 20515 PM
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General Information

HCS Two-Way Stop-Control Report

Site Information

Analyst Eric B4, Hough Intersectian Quter Ring Road - Mall Access Road
Agency/Ca. Bertin Engineering Junisdiction Lawrence

[ate Performed 11/28/2023 East/\West Street Outer Ring Road

Analysis Year 2023 Morth/South Street Mall Access Road

Tirne Anzlyzed ARA Existing Poak Hour Factor 0,50

Intarsection Orientation East-West Analysis Time Period [hrs) 1.00

Project Description

Proposed Residential - 21-210

‘Lanes

U AR R

Jod AR L

B e

Rajor Stread: Easi-West

0 T2 e G B I

Vehicle Volumes and Adjustments

Appraach Eastbound Westhound Marthbound Southbound
Movement L L T R L L T R L L T R u L T R
Pricrity u i 2 k! 4au 4 5 & 7 i 10 1 12
Mumber of Lares 0 ¥ 2 5 0 o 2 0 1 0 1 a 0 i
Configuration T TR LT T L R
volume {veh/h) 20 33 B 3 74 13
Fercent Heawy Vehicles (%) i3 i 3
Fropartion Time Blocked
Percent Gracle (%) 4]
Right Tum Channelized Mo
Median Type | Storage Undlivided
Critical and Follow-up Headways
Base Critical Headway {sec) 4.1 75 0.5
Critical Headway (sec) 476 686 596
Base Follow-Lp Headway (sech 2.2 i5s 33
Follow-Lip Headway (sec) 2.53 3.53 3.33
Delay, Queue Length, and Level of Service
Floaw Bate, v (wvehyf) ] a9 16
Capacity, ¢ (veh/h) 1334 905 1030
w'c Ratio 0.0 0.1 0.0z
5% CQueue Length, Qas (veh) 0.0 0.4 Q.0
Contral Delay (s/veh) 77 0.0 g5 8.6
Level of Service [LOS) A LS A &
Approach Delay (siveh) 1.3 93
Approach LOS A A
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Eric M. Hough Intersection Cuter Ring Road - Mall Access Road
AgencysCo. Bertin Engineering Jurisdiction Lawrence
Date Performed V12872023 East/West Street Cuter Ring Road
Analysis Year 2028 Marth/South Street Mall Access Road
Tirne Analyred Al Mo-Build Peak Hour Factor .80
Intersection Qrientation East-West Analysis Tima Period (hrs) 1.00
Project Description Proposed Rasidential - 21-210
‘Lanes
S L RAERL
= L
£ A
Br —
e —t
et ol
= b
= -
] L=}
L
"IM":cf?t:eIi.ImEnr
Vehicle Volumes and Adjustments
Approach Easthaund Westhound Morthbaund Southbound
Movement 1 L T R L L T R u L T R U L T R
Pricrity i 1 2 3 4l 4 3 & 7 it g 10 " 12
MWurmber of Lanes 1] 0 2 ] o ] 2 0 1 0 1 ] 0 ]
Configuration T TR LT T L R
Volurme (veh/hl e | i5 & 33 a3 14
Percent Heavy Viehicles (%) i3 3 2
Propertion Time Blocked
Fercent Grade (%) H
Right Tum Channelized Mo
Median Type | Storage Individed
Critical and Follow-up Headways
Base Critical Headway (sac) 4.1 75 a4
Critical Headway (sec) 4. 76 5,86 (.96
fiase Follow-Up Headway (sec) 22 3z 3.3
Fallow-Up Headway (sec) 253 3.53 3131
Delay, Queue Length, and Level of Service
Flowe Rate, v fveh/h) a 104 15
Capacity, ¢ (veh/h) 1329 ann 1027
wiC Ratic Q.01 0,12 0.2
5% Queve Length, Gus pveh) 0.0 04 01
Contral Delay (s/veh) 77 i) a5 B.&
Level of Service (LOS) A A A A
Approach Delay (sfveh) 1.2 94
Approach LOS A A
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HCS Two-Way Stop-Control Report

General Information

Site Information

Analysl Eric bt Hough Intersectian Outer Ring Road - Mall Access Road
AgencyCo. Bertin Engineering Junisdiction Lawrence
Date Perfarmed 11,/28,2023 Eastest Strest Cuter Ring Road
Analysis Year 2028 Morth/South Street hall Access Road
Time &nalyred AR Build-Year Peak Hour Factor (.60
Intersection Orizntation East-West Analysis Time Period (hrs) 1.00
Frject Descriglion Proposed Residential - 21-210
Lanes x
JA LUK L
= £
=] -
e -
e g >
~ ¥
= L ol
b o)
= =
R R
s Sireet [asl-West
Vehicle Volumes and Adjustments
Anpraach Eastbound Westhound Morthlound Sealhbound
ke ovement 1] L T R (1] L T R L L T R u L T R
Pricrity 1u 1 2 i 4l 4 5 i 7 8 10 11 12
Murmber of Lanes 0 0 2 0 ] ] 2 I 1 o 1 o 0 0
Configuration T TR LT T I R
Volurme [veh/h) 21 35 [ 33 N 15
Percent Hoawy Vahiclas (%) a3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized Mo
Median Type | Storage Lindivided
Critical and Follow-up Headways
Base Critical Headway (sec) 4.1 15 6.9
Critical Headway [sec) 4,76 6.86 £.25
Base Follow-LUp Headway (sec) 22 35 33
Follow-Up Headway (sec) 2583 353 333
Delay, Queue Length, and Level of Service
Flonw Rate, v (veh/hy a2 114 19
Capacity, ¢ (veh/h) 1329 AN 1027
wic Ratio 0,01 213 0.02
95% Queue Length, Cas (veh) 0.0 04 0.1
Contral Delay [sfveh) 77 o 06 2.6
Leval of Service (LOS) A A A i
Approach Detay (sheeh) 12 2.4
Approach LOS A A
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General Information

HCS Two-Way Stop-Control Report

Site Information

Analyst Eric b, Hough Intersection Cuter Ring Road - Mall Access Road
Agenoy/Co Bertin Engineering Jurisdiction Lawrence
Date Performed 114282023 East/Mest Streot Outer Ring Road
Analysis Year 2023 Marth/South Street Mall Access Road
Time Aralyzed P Existing Peak Hour Factor 0.82
Intersecticn Crientaticn East-West Artalysis Time Period (hrs) 1.00
Project Description Proposed Residential - 21-210
‘Lanes E =
S L
= L |
=1 =
= =
+ B
=4 +
= ksl
= e
™ =
gy
Vehicle Volumes and Adjustments
Approach Eastbound Westhound Maorthzound Southbound
Movement L L T R u L T R u L T R " L T R
Pricrity u 1 2 4u 4 5 i3 7 5 9 10 1 12
Murnber of Lanes il o 2 0 ] i 2 0 1 0 1 0 0 0
Configuration T TR LT T L R
Volume (vebyhy) 35 47 17 54 95 43
Fercent Heawy Vehicles (%) 1 2 2
Proporton Time Blocked
Percent Grade (%) a
Right Turn Channelized No
hedian Type | Storage Undivided
Critical and Follow-up Headways
Base Crilical Headway (sec) 4.1 75 649
Critical Headway {sec) 4,12 6,84 6.94
Base Foliow-Up Headway (sec) 2.2 a5 3.3
Follow-Up Headway (sec) 21 182 332
Delay, Queue Length, and Level of Service
Flewy Rate, v fveh/h) 21 120 52
Capacity, ¢ (veh/h) 1498 7aq 1008
Wit Ratio 0.m 0.15 oG
5% Queue Length, Gy (veh) [W1H] 0.5 02
Control Delay {s/veh) 74 0.1 10,3 ga
Level af Service {LOS) A A B A
Approgch Delay (sfeeh) 1.3 98
Approach LOS A A
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Eric M. Hough Intersection QOuter Ring Road - Mall Access Road
Agency/Co, Bertin Engineering Jurisdiction Lawrence
Date Ferfarmed 1172852023 East/West Street Cuter Ring Road
Analysis Year 2028 Marth/South Street Mall Access Road
Timie Analyzed Pid Mo-Build Peak Hour Factor n.e2
Intersection Orientation East-West Analysis Time Period (hrs) 1.00
Project Description Proposed Residential - 21-210
| Lanes

13
YN 2 e R B

L

kB e rE ]

Major Streat East-Wasl

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Marthbaund Southbound
Movemnent L L T R L L T R L g T R L L T R
Priority W 1 2 3 4u 4 5 3 7 8 g 10 11 12
Murmber of Lanes i} ] 2 0 o 0 2 0 1 1] 1 o 0 o
Cenfiguration T TR LT T L R

Yolurme (veh/h) E¥ 49 18 53 103 45

Fercent Heawy Vehicles (%) 1 2 2

Propartion Time Blocked

Percent Grade (%) 0

Right Turn Channelized Mo

hedian Type | Storage Undivicded

Critical and Follow-up Headways

Base Critical Headway (sec) 4.1 7.5 6.9
Critical Headway {sec) 412 6,84 6,594
Base Follow-Up Headway (sec) 2.2 35 3.3
Follow-Up Headway (sec) 2.21 352 332
Delay, Queue Length, and Level of Service

Flow Rale, v (vahyih) 22 126 55
Capacity, ¢ {velh/h) 1492 a9 1004
wic Ratio 0.01 016 0.05
5% Queue Lenath, O fveb) 4 06 0.2
Contral Delay (sfveh) 7.4 a1 10.4 2.8
Level of Senvice (LOS) & A B A
Approach Delay {s/iveh) 1.3 949

Appraach LOS A &

Copyright © 2023 University of Florida. All Rights Reserved HCS ™ TWSC Version 2023 Generated: 11/28/2023 23516 PM
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General Information

HCS Two-Way Stop-Control Report

Site Information

Analyst Eric k4. Haugh Intersection Outer Ring Road - Mall Access Road
Agency/Co. Bertin Engineering Jurisdiction Lawrence
Date Pertormed 11/26/2023 East/Wesl Street Cuter Ring Road
Analysis Year 2028 Morth/South Streot Mall Access Road
Time Analyzed Fhd Build-Year Peak Hour Factor 0z
Intersection Crientation East-West Analysis Time Period (hrs) 1.0
Project Descriptian Proposed Residential - 21-210
|Lanes
E SR AT
= e
£ RS
x 4+
< =
& ¥
=k =
w L5
= o
"o
i i 2 G R I
Shreel: Lass-iest
Vehicle Volumes and Adjustments
Approach Eastbound Westhound Marthbound Southbound
hovemeant L L T R U L T R U L T R L L T R
Pricirity 1Ll 1 2 3 41 4 5 £ T a 9 i 11 12
Mumber of Lanes i o 2 n 0 2 0 1 0 1 ] 0 0
Configuration T TR LT T L R
Volume fvehgh) 37 55 13 iR 104 46
Percent Heawvy Vehicles (3] 1 2 2
Propoartion Time Blocked
Parcent Grade (%) 0
Right Turn Channelized o
Median Type | Storage Lindivided
Critical and Follow-up Headways
Base Critical Headway [sec) 4.1 7.5 6.9
Critical Headlway [sec) 4,12 6.84 65,94
faze Follow-Up Headway (sec) 22 35 i3
Follow-Up Headway (sec) 2.3 3.52 332
Delay, Queue Length, and Level of Service
Flow Rate, v {veh/h} 23 127 56
Capacity, ¢ (vehsh} 1423 TE %45
wic Ratio 0,02 (.16 (i
95% Queue Length, Clas fveh) oo Le 0.2
Cantral Delay (sfveh) TE 0.1 105 8.8
Level of Senvice (LOS) A A B A
Approach Delay (sfveh) 14 10.0
Approach LOS A A
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Eric: M. Hough Intersection Mall Access Road - Northern Site Driveway
Agency/Co. Bertin Engineering Jurisdiction Lawrence
Date Performed 1172872023 East/West Street Mortherm Site Driveway
Analysis Year 2028 Marth/South Street Mall Access Road
Tirme Anatyzed Al Build-vear Feak Hour Factor .80
Intersection Crientation Morth-South Analysis Time Periad (hrs) 1.00
Froject Description Proposed Residential - 21-210
Lanes: i .
P S o
=
=" L=
- hes
_.E.. =
= b
- ¥
~+ -
Tu Lam
W e
Maar shreet: Marth Santh
Vehicle Volumes and Adjustments
Appraach Easthound Westbound Morthbaund Southbound
Movement 4] L T R u L T i3 u T R U L T R
Pricirity 14 11 12 7 a ] 1u 2 3 Al 4 5 [
Murmber of Lanes 0 { 0 0 1 o 0 1 ] i a 1 0
Configuration LR TR LT
volume (vehh) 14 5 L] 1 i} 41
Percent Heavy Wehicles (95) a 0 a
Proportion Time Blocked
Percent Grade (%) 0
Right Tum Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Crtical Headway (sec) 7.1 f.2 41
Critical Headway (sec) G20 G20 410
Base Fallow-Up Headway (sec) 35 33 2.2
Follow-Up Headway (sec) 3.50 3.30 220
Delay, Queue Length, and Level of Service
Floww Rate, v {vebyh) 24 0
Capacity, © {veh/h) Ba 1523
v/t Ratic 0.03 Q.00
55% CQueue Length, Cus (veh) 0.1 0.0
Cantra Delay (sfveh) 92 T4 0.0
Level of Service (LOS) A A A
Approach Delay izfveh) 9.2 0.0
Approach LOS A kS
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HCS Two-Way Stop-Control Report

General Information

Site Information

Analyst Eric k. Hough Intersection Mall Access Road - Morthern Site Driveway
Agency/Co. Bertin Engineering Jurisdiction Lawrence
Date Performed 11/28/2023 East/West Street Morthern Site Driveway
Analysis Year 2028 Morth/Scuth Strect tall Access Road
Tirne Anatyzed PR Build - Year Feak Hour Factor na2
Intersection Crientation Horth-South Analysis Time Pericd (hrs) 1.00
Froject Description Proposed Residential - 21-210
‘Lanes
e B e S
&=
o
=
-
5
=
ey
V) o e e
Wajor Stremt Manl-Suully
Vehicle Volumes and Adjustments
Approach Eastbound Westhound Morthbound Sauthbaurd
W ovement 1 L T R u L T R L T R u L T R
Pricarity 10 1 12 7 & 9 i 2 3 41) - 5 f
Mumber af Lanes a ] ] ] 1 i 0 1 o ] i 1 0
Configuration LR ™" LT
Violurme fveh/h} 1 1 150 ] 7 74
Percent Heawy Vehicles (%) i} 1] H
Proportion Time Blocked
Percent Grade (%) [
Right Turn Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (zec) 71 a2 4.1
Critical Headway (sac) .40 6,20 4,10
Rase Follow-Lip Headway (sec) ER 3.3 2.2
Follow-Up Headway (soc) 350 330 220
Delay, Queue Length, and Level of Service
Flow Rare, v (veh/hy 2 4
Capacity, ¢ (veh/h) Tas 1391
wic Ratio 0.00 0.01
95% Queue Lenglh, Qs iveh) a0 0.4
Contral Delay (sfveh) 9.7 76 ra
Level of Senvice (LOS) A A A
Approach Delay (sfvel) 97 7
Approach LOS A A
Copyright £ 2023 University of Fladida All Rights Reservad HCS™ TWSC Version 2023 Gererated: 11/28/2023 2:37:54 PK
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HCS Two-Way Stop-Control Report

General Information Site Information
Analyst Eric k. Hough Intersection hall socess Road - Southern Site Drivewsy
Agency/Co Bertin Engineering Jurisdiction Lawrence
Date Performed 112872023 East/\West Streat Southern Site Driveway
Analysis Year 2028 Morth/South Street Mall Access Road
Time Analyzed AR Build - ear Feak Hour Factor 0482
Intersection Orientation Morth-South Analysis Time Period (hrs) 1.00
Project Description Proposed Residential - 21-210
Lanes
PR R
= L)
- F.
4 A
= -
2 b
1 ¢ ko
) [
YT e o O e B
P Sirest Marb-Sauth
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Morthbound Southbound
Movement L L T R U L T R (0} T R u L T R
Frionty 10 11 12 i & @ 1L 2 3 4L 4 5 &
Mumber of Lanes i} 0 0 o a 1 a 1 o 0 0 i a
Canfiguration E TR T
Volume fvahfh) 4 65 2 Lo
Percent Heawy Vehiclas (%) o
Proportion Time Blocked
Fercent Grads (%) 0
Right Turn Channelized Mo
hedian Type | Starage Lindivided
Critical and Follow-up Headways
Base Critical Headway (sec) 6.2
Critical Headway (sec) 0.20
Base Follow-Lp Headway (sec) 13
Follow-Up Headway (sec) 330
Delay, Queue Length, and Level of Service
Flow Rate, v {weh/h) 4
Capaaity, ¢ fvah/h) go5
wic Ratia 0.00
93% Queue Length, Ty (veh) o
Control Delay (sfveh) 86
Level of Senvice (LOS) A
Approach Delay {siveh) B
Approach LOS A
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HCS Two-Way Stop-Control Report

General Information Site Information
Analysl Eric M. Hough Intersection Mall &ccess Road - Southern Site Oriveway
Agency/Co. Bertin Engineering Jurisdiction Lawrence
Date Perfarmed 11/28/2023 Easl/West Street Southern Site Driveway
Analysis Year 2028 Morthy/Sauth Street Mall Access Road
Time Analyzed Fhd Build -ear Peak Hour Factor .88
Intersection Crientation Marth-South Analysis Time Period (hrs) 1.00
Priject Descriplion Proposed Residential - 21-210
O R A
+
=X L=
= P
5 4
= -
= E]
& ™
= Mot
AR el
Kajee Sirest Plerib-Seath
Vehicle Volumes and Adjustments
Approach Eastbiound Westhaund Marhbound Sauthbound
M owemient L L T R L L T R u L T R L L T R
Pricrity T 1 12 ¥ B 1] 1 1 2 3 4u 4 5 6
Mumber of Lanes 0 0 ] 0 o 1 0 L1 1 0 0 0 1 o
Canfiguration E TR T
Volume (vehsh) 1 158 i1 75
Fercent Heawy Vehicles (%) o
Prapertion Time Blocked
Percant Grade (%) 0
Right Tum Channelized Mo
hedian Typa | Storage Undivider
Critical and Follow-up Headways
Base Critical Headway [sec) B2
Critical Heaclway {sec) 620
Base Follow-LUp Headway (sec) 33
Follow-Up Headway {sec) 130
Delay, Queue Length, and Level of Service
Flaws Rate, v fwan/h) 1
Capacily, ¢ (vehsh) il
wic Ratio 0.00
3% Queue Length, Qa. (veh) oo
Control Delay (s/veh) a3
Level| of Senvice (LOS) A
Approach Delay (siveh) 9.2
Approach LOS A
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
AM Peak Hour of Generator

i Setting/Location: Dense-Multi-Use Urban
Number of Studies: 3
Avg. Num. of Dwelling Units: 262
Directional Distribution: Not Available

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Ratas Standard Deviation
0.20 0.25-040 0.07
Data Plot and Equation
200
LT = *
SR SER— = ONUNIUEN. . WOU. Y S E.
= Ao 5 : P
1 i g
- ; P
%1 ow
¥ o
%5 00 200 300 400 500
¥ = Mumber of Dwelling Units
* StudySHe . ===== Average Rate
Fitted Curve Equation: Mot Given Ri= "
— Dense Multi-Use Urban and Center City Care 13
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Multifamily Housing (Low-Rise) I
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
PM Peak Hour of Generator

Setting/Location: Dense Multi-Use Urban
Number of Studies: 2
Avg. Num. of Dwelling Units: 262
Directional Distribution: Not Available

I
; ; . ' . 4
Vehicle Trip Generation per Dwelling Unit ¢
Average Rate Range of Rates Standard Deviation E
0.35 0.32 - 0.45 0.06 5
Data Plot and Equation
20
: Lo ¥
L i
& i
B qao [ e A, e et
e : )
X i.”
. .
i) 1oa 200 300 400 500
* = Number of Dwelling Unig
 ShgpSfe. Average Ratn
Fitted Curve Equation: Not Given Rt e

14 Trip Generation Manual 11th Edition * Volume 2
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