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INTRODUCTION

This Traffic Engineering Evaluation was prepared to assess any traffic impacts that may
occur from the proposed redevelopment of the subject site located on the west side of
State Route 93 (Grand Avenue) just north of U.S. Route 46, in the Borough of Palisades
Park, Bergen County. The project is proposed to contain 122 multi-family residential
units in a three-story structure over two levels of structured parking, containing a total of
306 parking spaces. The location of the site is illustrated in Figure 1.

The subject property is known on the Borough of Palisades Park tax maps as Block
505, Lots 3 and 4 and contains approximately 2.9 acres with approximately 285 feet of
frontage along the west side of State Route 93 (Grand Avenue) and approximately 242
feet along the ramp to U.S. Route 46 (although no access is permitted along the ramp).
The site currently contains a commercial building ranging in height from one-story to
five-stories with surface parking around wrapping around all sides of the building. There
are also outdoor fenced areas containing a towing business and a landscape
contractor’s business.

The building contains a mix of commercial uses, including a liquor store, fithess center,
office, restaurant and a night club/karaoke bar. The restaurant and night club/karaoke
bar are to be demolished for the proposed multi-family residential use with the
health/fithess center, liquor store and office space remaining. Access to the site is
provided by a shared driveway (with Lot 1) and a driveway on the south side of the
building, both to State Route 93.

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 redevelopment is 2024.

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 redevelopment on the existing street network.
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EXISTING CONDITIONS

The subject property currently contains a multi-use commercial building with an
associated surface parking lot. The existing building on the subject site contains a
health/fitness club, liquor store, restaurant and a night club/karaoke bar; there is also a
towing company and landscape contractor using portions of the western parking area,
adjacent to the railroad for their business operations. Access is currently provided from
a shared driveway with the property to the north (21 Grand Avenue) and a driveway on
the south side of the existing building. We note that the restaurant has been using a
portion of the parking lot for outdoor seating. Adjacent land uses include a freight rail
line, a hotel, golf driving range and other recreational facilities to the west,
commercial/industrial buildings to the north and residential properties to the east (a mix
of single family, duplexes and multi-family).

Our assessment of traffic conditions in this area included a study of the signalized
intersections of Grand Avenue (State Route 93) with the off- and on-ramps to U.S.
Route 46 and the unsignalized intersections of West Columbia Avenue/shared site
driveway and West Ruby Avenue with Grand Avenue. Field observations were made of
the existing traffic control devices at the studied intersections and the signal timings
were obtained from the New Jersey Department of Transportation (NJDOT). The timing
directive is contained in Appendix IV.

The following subsections include a brief description of key routes in the adjacent
roadway system:
Study Roadways

U.S. Route 46

U.S. Route 46 (United Spanish War Veterans Memorial Highway) is categorized as an
urban principal arterial extending in an east-west direction. It begins to the west at
Interstate 80 in Warren County near the Delaware River and extends across northern
New Jersey, terminating at Interstate 95 in Fort Lee just west of the George Washington
Bridge. Access to the New Jersey Turnpike is available a short distance to the west.

In the vicinity of the subject property. Route 46 is elevated with three (3) westbound
lanes and two (2) eastbound lanes with a concrete median barrier. There is a partial
interchange with Grand Avenue (State Route 93) providing access to and from the west
along Route 46. Access to and from the east along Route 46 is provided via West
Columbia Avenue (westbound off-ramp); and via Maple Avenue and Prospect Avenue
(eastbound on-ramp). The posted speed limitis 50 MPH.

Grand Avenue (State Route 93)

Grand Avenue (State Route 93) serves as an urban principal arterial extending in a
north-south direction. It begins at Broad Avenue (U.S. Route 1/9) to the south and
terminates at Van Nostrand Avenue to the north, just north of its interchange with State
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Route 4. Grand Avenue continues further north as County Route 501, into Tenafly,
terminating at Hudson Avenue. Grand Avenue conveys traffic oriented to and from the
adjacent land uses and also serves as a connector with the collector and arterial
roadway network.

In the vicinity of the site, Grand Avenue provides one travel lane in each direction, with
no stopping or standing permitted along either side of the street. The posted speed limit
is 35 MPH. Sidewalks are provided along both sides of the street. There is a bus stop
just north of the shared site driveway. Additional bus service is provided along Broad
Avenue, one block to the east.

West Columbia Avenue

West Columbia Avenue serves as an urban collector street extending in an east-west
direction. It begins as an off-ramp from Route 46 westbound and terminates opposite
the shared site driveway at Grand Avenue. West Columbia Avenue conveys local and
regional traffic oriented to and from the adjacent land uses and provides a connection
from U.S. Route 46 to Grand Avenue.

West Columbia Avenue operates as a one-way street in a westbound direction,
providing a single travel lane. Parking is permitted along both sides of the street and
sidewalk are provided along both sides of the street. The posted speed limit is 25 MPH.

West Ruby Avenue

West Ruby Avenue serves as an urban local street extending in an east-west direction,
one block north of West Columbia Avenue. It begins on the west at an at-grade railroad
crossing, one block west of Grand Avenue; and extends easterly to Broad Avenue. It
extends east of Broad Avenue as East Ruby Avenue terminating at Veterans Plaza
adjacent to the Palisades Park Junior/Senior High School. West Ruby Avenue conveys
local traffic oriented between the adjacent land uses to the collector and arterial
roadway network.

West Ruby Avenue provides one travel lane in each direction. Parking is permitted
along both sides of the street east of Grand Avenue; with no parking permitted on either
side of the street between Grand Avenue and the railroad. Sidewalks are provided
along both sides of the street east of Grand Avenue; and there is only a short segment
of sidewalk from Grand Avenue to the driveway for 21 Grand Avenue west of Grand
Avenue. There is no posted speed limit so by statute the speed limit is 25 MPH.

Studied Intersections

Route 46 Off-/On-Ramps/Maple Avenue with Grand Avenue (State Route 93)

The intersections of Grand Avenue (State Route 93) with the Route 46 off- and on-
ramps are controlled by a coordinated three-phase, semi-actuated traffic signal
operating on a 90 second cycle length. This signal operation provides for a force-off
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operation which permits an extension of the green time for the Route 46 eastbound off-
ramp. The signal timing and signal plan were obtained from the NJDOT Bureau of
Traffic Engineering and the timing is included in Appendix IV.

The Route 46 eastbound off-ramp is provided with an exclusive left turn lane and a
shared through/right turn lane; Grand Avenue has two lanes in each direction at the
Route 46 off-ramp intersection; while Maple Avenue is provided with a single approach
lane accommodating left and right turn movements. At the intersection of Grand
Avenue with the westbound Route 46 on-ramp, northbound Grand Avenue has an
exclusive left turn lane and an exclusive through lane. Southbound Grand Avenue has
a shared through/right turn lane, with a channelized right turn onto the westbound on-
ramp.

Grand Avenue (State Route 93) with West Columbia Avenue

The intersection of Grand Avenue with West Columbia Avenue is under ‘STOP’
controlled operations on the side street approaches. All approaches are provided with a
single travel lane, accommodating all movements. A crosswalk is provided across the
West Columbia Avenue approach.

Grand Avenue (State Route 93) with West Ruby Avenue

The intersection of Grand Avenue with West Ruby Avenue is under ‘STOP’ controlled
operations on the side street approaches. The two side street approaches are slightly
offset with the western leg approximately 40 feet further north. All approaches are
provided with a single travel lane, accommodating all movements. A crosswalk is
provided across both West Ruby Avenue approaches.

Traffic Volumes

Manual intersection traffic turning movement counts were performed at the following
intersections on Tuesday, September 28, 2021

1. Grand Avenue with U.S. Route 46 Eastbound Off-Ramp/Maple Avenue
2. Grand Avenue with U.S. Route 46 Westbound On-Ramp

3. Grand Avenue with West Columbia Avenue/Site Driveway

4. Grand Avenue with West Ruby Avenue

These counts were performed during the morning peak period from 6:30 AM to 9:00 AM
and during the evening peak period from 4:00 PM to 6:30 PM.

Based on the manual traffic turning movement counts, the AM weekday peak hour
established for analysis purposes was determined to be generally between 8:00 AM and
9:00 AM, although the Route 46 eastbound off-ramp’s peak hour was between 7:15 and
8:15 AM. To be conservative, we used the peak hour volumes at each intersection.
The PM weekday peak hour was slightly more varied with one intersection having a
peak from 5:00 PM to 6:00 PM, two intersections from 5:15 PM to 6:15 PM and one
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from 5:30 PM to 6:30 PM. Again, we used the observed traffic volumes during the
respective peak hours at each location. All existing traffic volumes during both peak
hours were balanced among the various intersections, taking into consideration
intervening streets and driveways.

Existing balanced traffic volumes at the studied locations for the weekday AM peak hour
and PM peak hour are illustrated in Figure 2. These existing traffic volume data were
used as the basis for this traffic engineering evaluation. Appendix Il contains the AM
and PM peak period traffic turning movement counts at the studied intersections.

Capacity Analyses

The existing AM and PM peak hour intersection traffic volumes were analyzed to
evaluate the quality of operation at the studied intersections. The methodology
presented in 2010 Highway Capacity Manual, Chapter 18 entitled “Signalized
Intersections” and Chapter 19 entitled “Unsignalized Intersections”.  Intersection
capacity calculations were completed using the Highway Capacity Software, version
7.9.5. Definitions of Levels of Service for stop- and signal-controlled intersections are
provided in Appendix I.

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 2021 Existing Conditions, all movements at
the studied signalized intersections operate at acceptable LOS C or better during both
peak hours.

At the unsignalized intersections, the side street approaches currently operate during
the AM and PM peak hours at LOS E or better, which is an acceptable operating
condition for minor street approaches to a principal arterial (Grand Avenue) in an urban
environment. We note that these levels of service do not account for gaps that are
created by the signalized intersections at the Route 46 ramps. Further we note that the
volume to capacity ratios are quite low (less than 0.5) which indicates that there is more
than sufficient capacity on these approaches, but that the higher volumes along Grand
Avenue result in higher average delays.
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PROPOSED CONDITIONS

The proposed development program will contain 122 multi-family residential units on
three floors over two levels of parking. The restaurant and night club/karaocke bar
portions of the existing building are to be demolished with the health/fitness club and
liquor store remaining. No credit has been taken for the elimination of the traffic
generated by the existing restaurant/night club/karaoke bar uses that currently exist.

A total of 306 parking spaces are provided in the two levels of garage parking and in
surface parking areas of which 262 spaces are located in the garage and the remaining
44 spaces will be located in surface lots. Of the parking spaces provided, 16 spaces
will be provided with electric vehicle charging and an additional 32 spaces will be
“‘Make-Ready” electric vehicle charging spaces. This total provided parking exceeds the
required parking per Borough ordinance of 296 spaces.

The Year 2024 has been selected as the future analysis year for full occupancy of the
proposed development. We have analyzed conditions for the Year 2024 without the
project (No-Build) and with the project (Build).

Year 2024 No-Build Conditions

The proposed development is planned for construction and full occupancy in 2024. 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 for urban
principal arterials in Bergen County is 1.5 percent; for urban collectors the growth rates
is one percent (1%); and for local roads it is one percent (1%).

We have examined the surrounding area and determined the only significant project
that has been approved but not constructed which would impact traffic within the study
area is a high-cube fulfillment warehouse proposed along Route 46 Eastbound between
Overpeck Creek and Grand Avenue. The size of this proposed development was
confirmed by obtaining a copy of the NJDOT Driveway Access permit, which is to
contain 372,049 square feet.

Year 2024 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 redevelopment at the studied intersections.

The resulting levels of service for 2024 No-Build conditions at the studied intersections
are summarized in Table 1. The results of the capacity analyses indicate that under
future Year 2024 No-Build conditions, the levels of service for the studied intersections
would remain generally the same as the Existing 2021 levels of service during the AM
and PM peak hours on each approach with generally nominal increases in the average
delay of less than one (1) second. The levels of service on these approaches at the
signalized intersections will remain at acceptable LOS D or better for both peak hours.
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TABLE 1 - LEVEL OF SERVICE / AVERAGE VEHICLE DELAY COMPARISON - EXISTING & NO BUILD CONDITIONS
15 GRAND AVENUE, BOROUGH OF PALISADES PARK, BERGEN COUNTY

2021 Existing Condition 2024 No Build Condition
AM PEAK PM PEAK AM PEAK PM PEAK
Levels Levels Levels Levels
LANE Vv/C Delay of Vv/C Delay of LANE VIC Delay of VIC Delay of
Intersection GROUP Ratio (sec) |Service| Ratio (sec) |Service GROUP Ratio (sec) |Service| Ratio (sec) [Service
EB-L 0.81 35.6 D 0.30 8.2 A EB-L 0.85 40.9 D 0.80 46.9 D
EB TR 0.96 27.7 C 0.86 19.6 B EB TR 0.96 27.7 C 0.88 20.3 C
Grand Avenue & WB-LR 0.41 9.0 A 0.13 6.2 A WB-LR 0.41 8.0 A 0.13 5.7 A
Rt. 46 EB Ramp & Maple Avenue
(Signalized) NB-TR 0.74 26.3 C 0.79 32.2 C NB-TR 0.82 32.6 C 0.86 38.4 D
SB-LT 0.28 16.6 B 0.45 21.7 C SB-LT 0.31 18.3 B 0.48 23.2 C
OVERALL 24.2 C 23.0 C OVERALL 27.0 C 29.1 C
NB-L 0.88 16.0 B 0.68 7.6 A NB-L 0.93 22.9 C 0.74 9.8 A
Grand Avenue & NB-T 0.38 0.6 A 0.38 0.6 A NB-T 0.40 0.7 A 0.40 0.7 A
Rt. 46 WB Ramp SB-T 0.37 10.2 B 0.44 11.0 B SB-T 0.39 104 B 0.46 11.3 B
(Signalized) SB-R 0.45 11.4 B 0.27 9.3 A SB-R 0.47 11.7 B 0.28 9.4 A
OVERALL 9.9 A 6.4 A OVERALL 125 B 7.2 A
EB-LR 0.34 33.6 D) 0.34 35.1 E EB-LR 0.37 38.0 E 0.38 39.7 E
Grand Avenue &
W. Columbia Avenue WB-LTR 0.44 38.0 E 0.17 22.2 C WB-LTR 0.50 45.1 E 0.19 23.7 C
(Unsignalized)
NB-L 0.04 9.6 A 0.04 9.6 A NB-L 0.04 9.7 A 0.05 9.7 A
EB-LTR 0.25 45.4 E 0.50 37.0 E EB-LTR 0.28 52.1 F 0.54 42.8 E
Grand Avenue & WB-LTR 0.39 36.8 E 0.18 20.6 C WB-LTR 0.43 41.7 E 0.20 21.9 C
W. Ruby Avenue
(Unsignalized) NB-L 0.03 9.6 A 0.01 9.1 A NB-L 0.03 9.8 A 0.01 9.2 A
SB-L 0.00 9.0 A 0.01 9.0 A SB-L 0.00 9.1 A 0.01 9.1 A

BOWMAN CONSULTING GROUP, LTD.



At the unsignalized intersections, the side street approaches continue to operate during
the AM and PM peak hours at LOS E or better, except for the eastbound approach of
West Ruby Avenue during the AM peak hour which is calculated to operate at LOS F.
The increase in average delay from existing conditions is a result of background traffic
growth along Grand Avenue which will occur regardless of the redevelopment of the
subject site. We again note that these levels of service do not account for gaps that are
created by the signalized intersections at the Route 46 ramps. Further we note that the
volume to capacity ratios are quite low (less than 0.54) which indicates that there is
more than sufficient capacity on these approaches, but that the higher volumes along
Grand Avenue result in higher average delays.

Site Trip Generation and Distribution

The trip generation for the proposed 122 multi-family, mid-rise residential apartments is
based upon data published by the NJDOT in the Highway Access Permit System
(HAPS) using Land Use Code (LUC) 221 for multi-family mid-rise residential. We have
used the average rates instead of the equation as it yields higher trip generation values.
Table 2 illustrates the trip generation calculations for the proposed redevelopment.

As shown in Table 2, the proposed residential use (without any credit for mass transit
usage) will generate 44 AM peak hour trips (11 enter, 33 exit) and 54 PM peak hour
trips (33 enter, 21 exit). These volumes represent a fairly low intensity of traffic with
less than one (1) total trip per minute during the peak hours.

We note that our assessment of future build conditions did not remove the traffic
generated by the existing restaurant and night club/karaoke bar uses. These uses will
be eliminated as part of the redevelopment of the site and the traffic from these uses on
the current roadway system will be replaced by the proposed residential traffic. As
indicated in Table 2, when compared to the existing site generated traffic volumes for
the two existing uses, there will be a net decrease in traffic during all peak hours and
particularly during the PM peak hour resulting from the redevelopment of this site to
include multi-family residential.

While we recognize that the health club is not a permitted use within the M-1 District,
there is no anticipated change in the traffic generated by this use. Further, the traffic
generated by all of the uses on this site with the proposed multi-family residential
housing, will reduce the overall traffic generated by the site thereby having a positive
traffic impact on the adjacent roadway system.

The peak hour trips from the proposed multi-family apartments 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 at the studied intersections. These travel patterns have
been considered to be representative of the traffic distribution associated with the
proposed redevelopment. The distribution also takes into consideration the accessibility
to the regional highway network.



TABLE 2 - TRIP GENERATION SUMMARY

15 GRAND AVENUE, BOROUGH OF PALISADES PARK, BERGEN COUNTY 12/27/2021
WEEKDAY
AM PEAK HOUR PM PEAK HOUR
CODE LAND USE AMOUNT IN OUT TOTAL IN OUT TOTAL
EXISTING CONDITIONS
492  [Health/Fitness Club 15,000 SF 9 12 21 34 25 59
899 [Liquor Store 5,500 SF 12 12 25 47 47 94
931 [Restaurant, Quality 17,825 SF 60 20 80 99 49 148
925 |Drinking Place (Karaoke) 6,600 SF 0 0 0 37 37 75
TOTAL 82 44 125 217 159 376
PROPOSED CONDITIONS
492  [Health/Fitness Club 15,000 SF 9 12 21 34 25 59
899 [Liquor Store 5,500 SF 12 12 25 47 47 94
221  [Multi-Family Housing - Mid-Rise (Average Rate) 122 units 11 33 44 33 21 54
TOTAL 32 57 90 113 93 207
NET CHANGE (49) 13 (36) (104) (65) (169)
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The site 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 2024 Build Conditions

The site generated traffic volumes presented in Figure 5 were added to Year 2024 No-
Build traffic volumes presented in Figure 3 to yield the AM and PM peak hour Year 2024
Build conditions, which are presented in Figure 6. These traffic volumes are used to
analyze future operating conditions including the traffic from the proposed
redevelopment.

The resulting levels of service for 2024 Build conditions at the studied intersections are
summarized in Table 3. The results of the analyses indicate that under future Year
2024 Build conditions, the levels of service for the traffic movements at the studied
signalized intersections would remain at LOS D or better during the AM and PM peak
hours, with increases in average delay from 2024 No Build conditions of less than 1.3
seconds, a de minimis change.

At the unsignalized intersections, the side street approaches continue to operate during
the AM and PM peak hours at the same levels of service as calculated for No Build
conditions, except for the westbound West Columbia Avenue approach during the AM
peak hour which is calculated to operate at LOS F. The increase in average delay from
No Build conditions is a result of the site generated traffic from the proposed
redevelopment. Again, this does not reflect the elimination of traffic currently being
generated by the existing restaurant/night club/karaoke bar uses. We again note that
these levels of service do not account for gaps that are created by the signalized
intersections at the Route 46 ramps. Further we note that the volume to capacity ratios
are quite low (less than 0.56) which indicates that there is more than sufficient capacity
on these approaches, but that the higher volumes along Grand Avenue result in higher
average delays.

In summary, the proposed redevelopment of the subject tract will have a negligible
impact on the operations of the studied intersections and within the overall network
during the weekday peak hours and other hours of the day. It is also likely that traffic
volumes, as nominal as they are, will be less due to the availability of mass transit
opportunities in the area.



TABLE 3 - LEVEL OF SERVICE / AVERAGE VEHICLE DELAY COMPARISON - NO BUILD & BUILD CONDITIONS
15 GRAND AVENUE, BOROUGH OF PALISADES PARK, BERGEN COUNTY

2024 No Build Condition 2024 Build Condition
AM PEAK PM PEAK AM PEAK PM PEAK
Levels Levels Levels Levels
LANE Vv/C Delay of Vv/C Delay of LANE VIC Delay of VIC Delay of
Intersection GROUP Ratio (sec) |Service| Ratio (sec) |Service GROUP Ratio (sec) |Service| Ratio (sec) [Service
EB-L 0.85 40.9 D 0.80 46.9 D EB-L 0.86 41.3 D 0.81 47.9 D
EB TR 0.96 27.7 C 0.88 20.3 C EB TR 0.96 27.6 C 0.88 20.3 C
Grand Avenue & WB-LR 0.41 8.0 A 0.13 5.7 A WB-LR 0.41 8.0 A 0.13 5.7 A
Rt. 46 EB Ramp & Maple Avenue
(Signalized) NB-TR 0.82 32.6 C 0.86 38.4 D NB-TR 0.82 32.9 C 0.87 39.7 D
SB-LT 0.31 18.3 B 0.48 23.2 C SB-LT 0.32 18.5 B 0.49 23.3 C
OVERALL 27.0 C 29.1 C OVERALL 27.1 C 29.7 C
NB-L 0.93 22.9 C 0.74 9.8 A NB-L 0.95 25.2 C 0.74 10.4 B
Grand Avenue & NB-T 0.40 0.7 A 0.40 0.7 A NB-T 0.40 0.7 A 0.41 0.7 A
Rt. 46 WB Ramp SB-T 0.39 104 B 0.46 11.3 B SB-T 0.40 10.6 B 0.47 11.4 B
(Signalized) SB-R 0.47 11.7 B 0.28 9.4 A SB-R 0.48 11.9 B 0.29 9.5 A
OVERALL 125 B 7.2 A OVERALL 13.4 B 7.4 A
EB-LR 0.37 38.0 E 0.38 39.7 E EB-LR 0.55 47.1 E 0.52 49.0 E
Grand Avenue &
W. Columbia Avenue WB-LTR 0.50 45.1 E 0.19 23.7 C WB-LTR 0.56 54.7 F 0.24 28.3 D
(Unsignalized)
NB-L 0.04 9.7 A 0.05 9.7 A NB-L 0.05 9.8 A 0.07 9.9 A
EB-LTR 0.28 52.1 F 0.54 42.8 E EB-LTR 0.29 53.4 F 0.56 44.6 E
Grand Avenue & WB-LTR 0.43 41.7 E 0.20 21.9 C WB-LTR 0.44 428 E 0.20 22.2 C
W. Ruby Avenue
(Unsignalized) NB-L 0.03 9.8 A 0.01 9.2 A NB-L 0.03 9.8 A 0.01 9.2 A
SB-L 0.00 9.1 A 0.01 9.1 A SB-L 0.00 9.1 A 0.01 9.1 A

BOWMAN CONSULTING GROUP, LTD.



SITE PLAN EVALUATION

The existing curb cuts along Grand Avenue are being maintained, with both existing
driveways providing for two-way traffic flows. The existing shared driveway will be
striped for two exit lanes, an exclusive left turn lane and an exclusive right turn lane.
This shared driveway will provide access to the lower level of the parking garage
structure, 22 surface parking spaces and a loading area. The existing southern
driveway will provide access to the upper level of the parking garage structure, 10
surface parking spaces and to the residential lobby. The seven (7) existing head-in
spaces in front of the liquor store will remain, as will the five (5) angled spaces along the
north side of the building. The internal sidewalk network provides connections among
the residential building lobby, entries to the existing building to remain and the various
surface parking spaces; which includes a stairway to the lower level of parking. There
is also an exterior sidewalk westerly from the lower garage access; and a sidewalk at
the southeasterly side of the residential building to the dog run at the western end of the
subject site.

The site plan provides for safe and efficient traffic operations without affecting the
guality of traffic flow along area roadways. The internal parking aisles are proposed at
24 feet wide with perpendicular parking. The proposed site plan conforms to applicable
standards from a traffic engineering viewpoint. Circulation and access for all of the uses
to and from the site, as well as within the property are adequate for residents, visitors,
deliveries and emergency services.

The Borough code uses RSIS parking standards for the residential use, 1.8 spaces for a
one-bedroom and 2.0 spaces for a two-bedroom. The proposed bedroom mix is 41
one-bedroom units and 81 two-bedroom units; a total of 122 dwelling units. In addition,
the parking requirement for the existing health/fithess club is one space for every 3.5
occupants and the capacity is 194 occupants; and for the retail (liquor) and office uses it
is one (1) space for every 200 square feet. The Borough code also permits up to a ten
percent (10%) reduction for electric vehicle charging spaces or for this property, a
reduction of 31 spaces. The parking requirement for the overall mixed-use
redevelopment of the subject property is therefore 296 parking spaces and 306 parking
spaces are proposed, thereby exceeding requirements. This also addresses the needs
of visitors.



CONCLUSIONS

The proposed redevelopment of the subject property for 122 multi-family, mid-rise
residential apartments while maintaining the existing health/fithness club, liquor store and
office uses will have a negligible impact on traffic operations at the studied intersections
during the weekday AM and PM peak commuting hours.

The incremental impact of the additional site-generated traffic results in an increase in
the average delay on the affected approach movements, particularly at the shared site
driveway, but would not be noticeable to motorists, particularly at the signalized
intersections or for through traffic along Grand Avenue. These increases in average
vehicle delay would not materially impact the operations of the study intersections or
change the levels of service.

It is our professional opinion that, based upon our traffic engineering evaluation, the
proposed redevelopment 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 for all of the uses in accordance with
Borough ordinance requirements for the multi-family residential use and the other
existing uses.

In conclusion, this redevelopment project would have a negligible 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, as well as the employees, customers and delivery needs of the other existing
uses.

p:\081197 - fan - palisades park\081197-01-001 (eng)\admin\traffic\2021-11-29 tee__ 15 grand ave palisades park_081197-
01-001.doc

10



APPENDIX |

LEVEL OF SERVICE DEFINITIONS



TRAFFIC OPERATIONS

Capacity analysis, a procedure used to estimate the traffic-carrying 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 operations with delay less than 10

seconds per vehicle, while LOS F describes operations with delay in excess of 50
seconds per vehicle.

LEVEL OF SERVICE /AVERAGE DELAY CRITERIA*

I_Sevell of Signalized Delay Range | Unsignalized Delay Range
ervice .
(average delay, sec/veh) | (average delay in sec/veh)
(LOS)

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 <=50

F >80 >50

2



APPENDIX I

CAPACITY ANALYSES

IA = 2021 EXISTING CONDITIONS

[IB — 2024 NO-BUILD CONDITIONS
lIC — 2024 BUILD CONDITIONS



APPENDIX lIA

2021 EXISTING CONDITIONS



HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date |Nov 28, 2021 Area Type Other
Jurisdiction NJDOT Time Period |AM Peak PHF 0.96
Urban Street Rt. 93 (Grand Ave) Analysis Year |2021 Analysis Period |1> 7:00

Intersection Rt 093/Rt. 46/Maple Av

File Name

EX-AM-93-46EB-Maple.xus

Project Description

Demand Information -

15 Grand Av, BCG 081197-01-001

Approach Movement

Demand (v, veh/h':

Signal Information -

Cycle, s 90.0 | Reference Phase 2

Offset, s =] .0 %4 Reference Point ' “End’ Greanl312 1478 100 i) ) 5
Uncoordinated] No §Simult. Gap E/W | On [Yellow[4.0 3.0 0.0 0.0 0.0 0.0
‘Force Mode -] Fixed 3 Simult.:Gap N/S | On -

Timer Results \

Assigned Phase 4 8 2 6
Case Number = ool i 6.0 - 8.0 @ 8.0 g0
Phase Duration, s 52.8 52.8 37.2 37.2
Change Period, ( Y#R c),’s 7w 5.0 150 6.0 6.0
Max Allow Headway { MAH ), s 33 33 0.0 0.0
Queue-Cie’éranceTime"(g's);s R R 473 I P R RN B
Green Extension Time (ge), s 3.0 3.4 0.0 0.0
.Phasecaﬂprobabi[ity5_:;.::'1'..1':::-'5::::_:.'::"' 100 o .::1‘00::.: """"" RIERAIES IETNEEER T PR Ui
Max Out Probability 0.30 0.12

Movement Group Results w0 s i i i U ER B R ST DWB e NB g G R
Approach Movement L T R L T R L. T R L T R
Assigned Movemeqit =g g g o o3t g 8 PEErE e
Adjusted Flow Rate { v ), veh/h 193 | 878 303 492 1 491 188 | 171
Adjusted Saturation Flow Rate ( s), veh/hfln 008 954§ 1824 1306 1781 | 41780 § 1819} 1662 §
Queue Service Time (gs), s 13.7 | 39.7 2.1 2591197 § 0.0 7.5

Cycle Quele Clearance Time (ge), s 453 1 397 40.7: 269 |19.7° L 64 |75

Green Ratio { g/C) 0.53 | 053 0.53 0.35 | 035 F 035} 0.35
Capacity (), velyh =« 5l T } 238 | 919 744’ 666|666 :§ 720 1621}
Volume-to-Capacity Ratio ( X'} 0.809 ] 0.955 0.407 0.73810.738 § 0.261 | 0.276
Back of Queue (‘Q Y, ft/In.( 95 th percentile) "7 " § 218.4] 49168 97 1331631154 1005}:96.7

Back of Queue ( Q }, veh/in ( 95 th percentile) 7.7 | 195 39 125 | 125 § 4.0 3.7

Queue Storage Ratio {:RQ) (95 th percentile) ' F 0.00°] 0.00 g 40,000 0.00:| 0.00 § 0.00 {000
Uniform Delay ( d 1}, sfveh 3131 138 8.9 191 | 191 8§ 155 | 155
Incremental Delay { d 2), siveh . 0 43.] 139 ] 1 0.4 72|72 009 1 141

Initial Queue Delay ( d 3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), sfveh =07ty 356|277 9.0 263°| 2631 164§ 168

Level of Service (LOS) D C A C Cc B B
Approach Delay, sfveh /LOS <= i 2910 ¢ 290 A 263 i Co il 165 1B
Intersection Delay, siveh / LOS 24 C

Multimodai Results. : : :

Pedestrian LOS Score / LOS 2.08 B 2.08 B | 189 B f 1 B
Bicycle LOS Score / LOS cg2s | Bofog9 A R 430 A G f 078 1 A
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Demand Information™ =

Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date |Nov 28, 2021 Area Type Other
Jurisdiction NJDOT Time Period |PM Peak PHF 0.96
Urban Street Rt. 93 (Grand Ave) Analysis Year 12021 Analysis Period 1> 5:00
intersection Rt. 093/Rt. 46/Maple Av File Name EX-PM-93-46EB-Maple.xus

Project Description 15 Grand Av, BCG 081197-01-001

DU e T

Approach Movement

Demand { v), vehv/h -

Signal Information :

Cycle, s 90.0 §Reference Phase 2 Tl'

Offsetis . -] 0 |Reference Point -} End frra5n 1460 168 100 100 100
Uncecordinated{ No ] Simult. Gap E/W On EVellow 40 30 0.0 0.0 0.0 00
Force Mode | Fixed ] Simult. Gap N/S

Multimodal Resuits

Timer Results T

Assigned Phase 4 8 2 6
Case Number 0 Dl P60 8o B0 80 80
Phase Duration, s 54.0 54.0 36.0 36.0
Change Period, ( Y+HR ¢),'s 0 i e R R R s - 6.0 -
Max Allow Headway { MAH ), s 3.2 3.2 0.0 0.0
-Queue Clearance Time (gs), s /i D EEETY R s <P BRI EITOEETaey JEERa: S R
Green Extension Time (ge), s 2.8 3.0 0.0 0.0
Phase Call Probability 070 5 o 40100 <f o CA00 g Vo
Max Out Probability 0.04 0.00

Movérﬁe.n.t.Grdup'Rés.Ults:i':: ...... - ER Sl W B e :NB' SB __::E:.
Approach Movement L T R L T R L T R L T R
Py vy — RS S ECL TSR B0 RS ETVES ERTN ER RS i B ETE R e
Adjusted Flow Rate ( v}, veh/h 227 § 867 114 493 | 492 | 277 § 252
Adjusted Saturation Flow Rate (.5 ), veh/h/in - § 1284 | 1844 1586 1870 | 1866 § 18681 1702 | :
Queue Service Time (gs), S 6.0 | 31.0 0.0 2151 203 0.0 9.9

Cycle Queue Clearance Time (gc),s . . 4 82| 310 18" 215 1203°F 92199
Green Ratio { g/C) 054 | 0.54 0.54 0331033 ¢ 033} 033
Capadity (¢), veh/h &5 752 11004 | {905 | - 623176221663 | 567 -
Volume-to-Capacity Ratio { X) 0.30210.863 0.125 0.791]10.791 ¢ 0.418 | 0.445

Back of Queue ( Q ), #/In (95 th percentile) === I 71.5:1347.4 w1298 357.27 351§ 176.41 166.5

Back of Queue { Q ), veh/in { 95 th percentile) 28 | 139 1.2 141 {1408 7.1 8.6

Queue Storage Ratio ( RQ) ( 95 thi percentile) *'§ '0.00 | 0.00 {.0.00 '0.00 §:0.00 § °0.00 {.0.00
Uniform Delay { d 1}, s/veh 7.1 9.9 5.9 2231223 § 192 | 19.2
Incremental Delay {d-2), sfveh 0 0T 4.0 | 9.8 0.3 99§ 99:F 19.] 25

Initial Queue Delay { d 3), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Controt Delay (d), siveh : 82| 106 1 62 3223220 212 {217

l.evel of Service (LOS) A B A c C C C
Approach Delay, siveh /LOS- = = .o oo oo fo473 fe B ] 620 | oA TH @22 ] €] 214 | €
Intersection Delay, sfiveh /LOS 23.0

Pedestrian LOS Score / LOS

2,08

2.08

1.92

B

Bicycle LOS Score /LOS o 7

- -0.67:

092 ¢

A
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HCS7 Signalized Intersection Results Summary

General Information Intersection information
Agency Bowman Buration, h 0.250
Analyst LDK Analysis Date {Nov 28, 2021 Area Type Other
Jurisdiction NJDOT Time Period {AM Peak PHF 0.95
Urban Street Rt. 93 {Grand Ave) Analysis Year {2021 Analysis Period 1> 7:00

Intersection

Rt. 93/Rt. 46 WB Ramp

File Name

EX-AM-93-46WB xus

Project Description

Demand Information

15 Grand Ave BCG 081197-01-001

Approach Movement

Demand ( v), veh/

Signal Information’

Cycle, s 90.0 | Reference Phase RIT R‘T
Offset,s- | +0  JReference Point | End F-ori570 (540 {00 100 {00 100
Uncoordinated] No { Simult. Gap E/W On fvYelowld40 40 0.0 0.0 0.0 0.0

Force Mode

| Fixed

Simult, Gap N/S =§

imer Results INE NBT Sk
Assigned Phase 5 2 6
Case Number /(5 iy it B R e ] b D e QT A0 73
Phase Duration, s 30.0 90.0 60.0
Change Period, ((\Y#R ¢}, s i i wlinnp ot TR R e e g 2080 w0 B0
Max Allow Headway ( MAH ), s 3.1 0.0 0.0
‘Queue Clearance Time (gs),s 0 28,0 b T B
Green Extension Time { ge ), s 1.6 0.0 0.0
Phase Call Probability: =~ L4000 R SR
Max Out Probability 0.18
Movement Group Results Wi CUEB g T B N CEGR
Approach Movement L T R L T R L T R L T R
Assignad Mevemant T T — — 1 5.0 21 % 196
Adjusted Flow Rate { v ), veh/h 864 | 854 407 | 421
Adjusted Saturation Flow Rate ( s), veh/hiln . [ 160771 1841 011826 | 1560
Queue Service Time (gs), s 140 | 00 103 § 133
Cycle Queue Clearance Time ( g¢), 85 40|00 | 1103 §.13.3
Green Ratio (g/C ) 0.89 | 0.93 0.60 | 0.60
Capacity (¢ ), vehth =~ 7w 984:'] 1718 1096 936 -
Volume-to-Capacity Ratio ( X') 0.878] 0.380 0.372 § 0.450
Back of Queue ( @Y, f/In (/95 th percentile) " G n B 2066 4,2 R 182.7'{ 201.2
Back of Queue { Q), veh/ln { 95 th percentile) 7.8 0.8 7.0 7.8
Queue Storage Ratio (RQ ) ( 95 th percentile) = ~i470.004]-0.00 “1'0.00}.0.00
Uniform Delay { d 1), s/veh 5.1 0.0 9.3 9.9
Incremental Delay ( d 2), siveh 101086 1.0 116
Initial Queue Delay ( d 3), siveh 00§ 00 0.0 0.0
Control Delay (‘d), siveh . 0 16.0{ 06 102 | 114
Level of Service (LOS) B A B B
Approach Delay, sfveh /LOS - =i i B0 | B 94 f A 108 | B

Intersectiol

Multimodal Results

ve

Pedestrian LOS Score / LOS

0.54

A B 136

Bicycle LOS Score / LOS

02,99

Slociig 185
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HCS7Y Signalized Intersection Results Summary

Demand Information. =il

General Information Intersection Information
Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date |Nov 28, 2021 Area Type Other
Jurisdiction NJDOT Time Period |PM Peak PHF 0.98
Urban Street Rt. 93 (Grand Ave) Analysis Year |2021 Analysis Peried 1> 5:00
Intersection Rt. 93/Rt. 46 WB Ramp File Name EX-PM-83-46WB.xus

Project Description 15 Grand Ave BCG 081197-01-001

Approach Movement

R I L

Signal Information:.

Cycle, s 90.0 | Reference Phase WT

Offset,s 10 |Reference Point | End T 2oni540 [540 (00 |00 |00 _ |00
Uncoordinated] No {Simult. GapEMW | On fNgllowi4.0 40 0.0 0.0 0.0 0.0
Force Mode ~{ Fixed § Simult. Gap N/S 3

Timer Results

Assigned Phase 5 2 6
Case Number. 7 705 i i i 1.0 4.0 n7.3 0
Phase Duration, s 30.0 90.0 60.0
Change Period, (Y+Rc), 5 7 6.0 8.0 B0
Max Allow Headway ( MAH ), s 3.1 0.0 0.0
Queue Clearance Time (gs),s v 0 v CUBB R R e ]
Green Extension Time {ge), s 1.3 0.0 0.0
Phase Call Prbbability"’”' _::..:_ T R el e e e e e e e R R R TR n il RS
Max Out Probability 0.00

Movement Group Results “5: o 50 0t s VEB R T 8B
Approach Movement L T R L T R L T R L T R
‘Assigned Movement & i i o i R e R B R R 6] 16
Adjusted Fiow Rate (v ), veh/h 648 | 672 498 | 259
Adjusted Saturation Flow Rate (s ), veh/hiln 3 1787 1885 | 1 1885.| 1585
Queue Service Time (g s), s 6.3 0.0 1291 7.0
Cycle Queue Cleararice Time ( gec), s iy 630000 129170
Green Ratio {g/C) 0.89 | 0.93 0.60 | 0.60
Capat:ity3(3c').3v'ehlh R e 9597 4760 | ni 111371 951
Volume-to-Capacity Ratio ( X) 0.676§ 0.382 044010273
Back of Quele ( Q), #/in { 95 th percentile) = CR12268)014 122021 106 :
Back of Queue ( Q), veh/in ( 95 th percentile) 48 | 06 8.7 4.2
Queue Storage Ratio.{ RQ ) { 95 th'percentile) 0.00:| 000} 0.00 .| '0.00 .
Uniform Delay ( d 7), siveh 3.8 0.0 9.8 8.8
incremental Delay (dz),siveh - 38|06 121 07 -
Initial Queue Delay ( d 2), siveh 0.0 0.0 0.0 0.0
Control Delay (d), siveh -~ 276|086 10| 9.3
Level of Service (LOS) A A B A
Approach Délay, siveh /LOS 00} 100 4 A 104 B
Intersection Delay, s/veh / LOS 6.4 A

Multimodal Results -

Pedestrian LOS Score / LOS 1.95 B 1.95 B § 054 A B 136 A
Bicycle LOS Score /LOS " .~ 1 ¢ o i § 267 | C E‘!M N
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Analys{

LDK

Intersection

“Agency/Co,: i

Bowiman i

Jurisdietion

Rt. 93/W. Columbia/Dwy

Date Performed

East/West Street

11/28/2021
Toer

TRE 93 (Grand Ave) 11 i

W. Columbia Ave/Site Dwy

Time Analyzed

Existing - AM Peak

Peak Hour Factor

0.92

'!nterééction-Or'ié'matidn' S

- Analysis Time Period (hrs):

Project Description

15 Grand Ave BCG 081197-01-001

Major Street: North-South

Approach

Eastbound

Wastbound

Northbound

Southhound

ovemant

VR E R o e

SR TR TP RN S I

L T R U S e T R

Priority

10 1A

7 8 9

i

2 3 4u 4 5

Number of Lanes -1

oo

B s R BTt

ool a o oo e

Configuration

LR

LT

TR

B B

255 4

A7

1320597,

726 2t

Percent Heavy Vehicles (%}

0

‘Proportion Time Blacked

Percent Grade (%)

Right Turn Channelized - 70 i

Median Type | Storage

Base Criticai Headway (sec)

Critical Headway {se) =+

605

690] 630

604 |

ate

Base Follow-Up Headway {sec)

Capacity, ¢ (veh/h)

188

189

823

v/c Ratio

0.44

0.04

95% Queue Length, Qus (veh) = | -

0.34
. T g

220,

Control Delay (s/veh)

‘Level of Service (LOS}

336

38.0
T

Approach Delay (s/veh)

380

AppifdéthLOS_ S

:E.'
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Analyst

LDK

Intersection

Thgency/Co.

Bowman oo

1 “hurisdiction

Date Performed

11/28/2021

£asi/West Street

Tt

T

| North/South Street | Rt 93 (Grand Ave) T

W. Columbia Ave/Site Dwy

Time Analyzed

Peak Hour Factor

0.95

Existing - PM Peak

SNorth-South -

““Analysis Time Period. (hrs) . |

Project Description

15 Grand Ave BCG 081197-01-001

Major Street: North-South

Approach

Eastbound

Westhound

Northbound

Southbound

Vo

TEE B ET

:::_U:.: :';L.:' :5::'[': ':R'.f :[;J::' L T - R;.: U L ST _:fR..:f

Priority

10 11 12

7 8 9 U 1

2 3 4u 4 5

Number of Lanes 700

R R

o bt oo oo ok o i o

Configuration

LR

LR LT

TR

Volume (vehzhy o]

caa ] e

e R

713 133

Percent Heavy Vehicles (%)

25 0 0 6

‘Proportion Time Blacked =157 75

Percent Grade (%}

Right Turn Channelized = -1

Median Type | Sterage

Undivided

Base Critical Headway (sec)

Critical Headway eg)

21 880

603"

715 ] 630 | 600

Base Follow-Up Headway (sec)

i3 3.1

33 38 3.1

22

_-pela Queu

Flow Rate, v (veh/h}

- Capacity, ¢ (veh/R) -7

80 |

Jrzs2

816

v/c Ratio

0.34

0.17 0.04

'95% Queue Length, Qgs {veh)

A4

Tos | -1 o

Contrat Delay (s/veh)

9.6

Level of Service (LOSy -4+ & it

351

22.2

Approach Delay (s/veh)
Apﬁrcéth LQS :ﬁ: o
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Analyst

LDX

Intersection

Rt. 93/W. Ruby

Agency/Co. i o

“Bowman ;5

Serisdiction 0T

Date Performed

11/28/2021

East/West Street

W. Ruby

02 e L

RS @Endve

Existing - AM Peak

Peak Hour Factor

0.91

CNORD=SOUth

+Analysis Timé Period (hrs) - .

025 s

Project Description

15 Grand Ave BCG 081197-01-001

Approach

Eastbound

Northbound

Southbound

“Movement it

fuipbc bR U

L T SR UL

':_:T:::: R U

L

TR

Priority

10 11

Tu 1

2 3

4

5

‘Number of Lanes .11

S0 Aot ion

R I Py B v

.}0:._7

Configuration

TR

LTR

LTR

Volume (vehyh) ~ & i b

I R EEE

R T

G210

608335

718 026

Percent Heavy Vehicles {%)

23

Praportion Time Blocked #1755

Percent Grade (%)

“Right Turn Channelized ;.00

Median Type | Storage

Undivided

Base Critical Headway (sec)

6.5 6.2

7.1 6.5 41

~Crifical Headway (sec) 7 v i

6.50 =

6437

7.17 | 650} 625

415|

Base Follow-Up Headway (sec)

4.0 33

35 4.0 33 22

Follow-Up: Headway (sec) -

Flow Rate, v {veh/h)

.¢apacity, < _(v,eh/h} R

g I

183

e LoT N DR

v/¢ Ratic

0.25

0.39 0.03

95% Quetie Length, Qus (veh) 7

Control Defay {s/veh}

Level of Service (LOS) =+

Approach Delay (s/veh)

Approach LOS -

e.1
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Analyst

Intersection

AgencyfCo. iR e

; 'Juris'(ji'c_tior_a_

Rt. 93/W. Ruby
SNJDOT

Date Performed

East/West Street

W, Ruby

~Analysls Year i

CRE93 (Grand Ave) i T

Existing - PM Peak

Time Analyzed

0.96

Project Description

15 Grand Ave BCG 081197-01-001

Approach

Eastbound

Northbound

Southbound

Movement ©o ol

:f-U'fE 15:]_;:5'- sy

1 IR R S

E L E

v bR ] e

ST R

Pricrity

10 1

7 8

U

1 2 U | 4

5

Numberof tanes 10 s s

SR Rh L

OIS G

o

o b o oo

o

Configuration

LIR

LTR

LTR

1iee ) o

J41

w0 1

662

24

Percent Heavy Vehicles (%)

‘Proportion Time Blocked &5 iy

Percent Grade (%)

Right Turn Channelized

Median Type | Storage

210

710 | 650

6.20:

a0

Delay,

Flow Rate, v {veh/h)

108

52

Ca'pé_cityj < (veh/h). =

1217

283

895 °

v/c Ratio

0.50

0.18

0.01

95% Queue Leéngth; Qus (veh) -

“2.50

07

00

Control Delay (s/veh)

9.1

Level of Service (LOS) . in i

37.0

20,6

0.2

Approach Delay (s/veh}
'App:roacr:\ LOS S

370

FEL Y

0.2
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HCS7 Signalized Intersection Results Summary

Demand Information. = o T

General Information Intersection Information
Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date |Dec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period |AM Peak PHF 0.96
Urban Street Rt. 93 (Grand Ave) Analysis Year |2024 No Build Analysis Period {1> 7.00
Intersection Rt. 093/Rt. 46/Maple Av File Name NB-AM-93-46EB-Maple xus

Project Description 16 Grand Av, BCG 081197-01-001

Approach Movement

Demand ( v ), véh/h -

Signal Information.

Cycle, s 80.0 { Reference Phase 2

Offset,s . -y 0 }Reference Point .| End ¥=—cr1552 1206 {00 (0.0 100 100
Uncoordinated] No | Simult. GapE/W | On [Nellowl4.0 30 0.0 0.0 0.0 0.0
Force Mode i} Fixed § Simult. Gap N/S =] ©On:i§ Red

Timer Results i NBT -SBT
Assigned Phase 4 8 2 8
Case Number: =770 B0l 80 S0 {980
Phase Duration, s 54.6 54.6 354 354
Change Period, ( Y#R ¢),'s oo s L Ol OB VRN DR B0 G R X o I
Max Allow Headway ( MAH ), s 33 3.3 0.0 0.0
Queue Clearance Time {gs),s .0 i 49,0 i CALT R R RO T
Green Extension Time (ge ), s 2.8 3.5 0.0 0.0
PhaseCaIIPﬁrobab'liity'--_ IR TEREE .00 N Rk R RN,
Max Out Probability 0.45 0.20

Movement Group Results =~ i GUUITEB ] T WIB T N T T TSR
Approach Movement L T R L T R L T R L T R
Assigned Movement .7 Spey g 43 o vg o g g o v 2l e ey
Adjusted Flow Rate ( v), veh/h 207 | 917 313 515 t 515 196 § 181
Adjusted Saturation Flow Rate (), veh/hin 7§ 946 | 1824 1393 1781 1 1780 § 1754 {1662 |~
Queue Service Time (gs), s 146 | 41.3 2.3 277 1224 87 0.2 7.9

Cycle Quele Clearance Time (gc),'s 4721 413 427§ 3277 p224les0d 7oy
Green Ratio { g/C) 0.55 | 0.55 0.55 0331033 ¢ 033§ 0.33
Capacity (), veh/h © o 243 | 1956 771 630 1629 f 6601 887 |
Volume-to-Capacity Ratio ( X)) 0.854} 0.959 0.405 0.8181{0.818 § 0.287 § 0.308

Back of Queue ( Q ), #/n (95 th percentile) -~ '} 245:3{ 489.2. 904§ 389.6} 366 ¢ 112.6 | 109.5:

Back of Queue { Q), veh/ln ( 95 th percentile) 86 | 194 3.6 146 | 1486 45 4.2

Queue Storage Ratio { RQ') (95th percentite) 23 0.00:] .0.00° 400,00 +1.0.004 000§ 0001000
Uniform Delay ( d 1), siveh 311§ 127 7.9 2131213 § 17.0 | 17.0
Incremental Delay { d 2)), siveh: 7l 9.9 ].150 ~0.1 AM3FM3E A1 14

Inittal Queue Delay ( d 3 ), siveh 00 | 00 0.0 00 | 0.0 0.0 0.0

Control Delay (d), siveh = "7 409 | 277 8.0 3261326 §18.1°] 183

Level of Service (LOS) D C A C C B B
Approach Delay, sfveh / LOS 304 ] oCo o 8O A 326 | cfo182 | B
Intersection Delay, siveh / LOS 27.0 C

Muitimodal Resuilts: :

Pedestrian LOS Score / LOS i 208 B 2.08 B 1.69 B & 19 B
Bicycle LOS.Score /LOS oo o f 234 | B 1.00 A 134. | A g 080 A
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency Bowmanh Duration, h 0.250
Analyst LDK Analysis Date |Dec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period {PM Peak PHF 0.96
Urban Street Rt. 93 (Grand Ave) Analysis Year 2024 No Build Analysis Period [1> 5:00

Intersection Rt. 023/Rt. 46/Maple Av

File Name

NB-PM-93-46EB-Mapie.xus

Project Description

Demand Information -0

15 Grand Av, BCG 081197-01-001

Approach Movement

Signal information -

Cycle, s 90.0 {Reference Phase | 2
Offsets 10 |Reference Point | End Farcen]200 {500 100 100 00 |00
Uncoordinated] No | Simult. Gap /W On [Vellowl4.0 30 60 50 50 ==
Force Mode "] Fixed } Simult. Gap N/S ] “On

Timer Results ' .
Assigned Phase 4 8 2 6
Cosa Number Y B0 TR e TR
FPhase Duration, s 55.0 55.0 35.0 35.0
‘Change Period, ( Y+Rc), s B0 B0 B0 60
Max Allow Headway ( MAH ), s 3.2 3.2 0.0 0.0
Queuse Clearance Time (gs), 6 - 52,00 350 AT ST
Green Extension Time (ge), s 0.0 3.0 0.0 0.0
Phase Call-Probability -7 00 24,00 {00 s e e R
Max Out Probability 1.00 0.07

Movement Group Results @/ i i 2 UER CTWB SNBSS G
Approach Movement L T R L T R L T R L T R
Assigned Movement |- e 4 14 3 8 A8 g 2 A2 g g o g e e
Adjusted Flow Rate { v), veh/h 256 | 903 M7 516 | 515 § 287 | 262
Adjusted Saturation Flow Rate (s ), veh/h/in 7§ 1280 | 1844 1564 ST M870 | 1866 B 1868 | 17024
Queue Service Time (gs), s 116 | 329 0.1 233122443 00 {105

Cycle Queue Clearance Time (gec), s = . - 50.0 | .32.9 33.0 4233 224899 1105}
Green Ratio ( g/C) 0.56 | 0.56 0.56 032 | 032 § 0.32 1 0.32
Capacity (), veh/h -~ 70 1322 ] 1024 010:: 603 | 601 F 642§ 548 § 7
Volume-to-Capacity Ratio ( X) 0.797] 0.882 0.128 0.856 | 0.856 || 0.447 § 0.477

Back of Queue (-Q ), ft/in' ( 95 th percentile) 1§ 279 | 352.7 288" 1407.3]400,3 1903 180.3.

Back of Queue { Q ), veh/ln ( 95 th percentile} 11.0 { 14.1 1.2 16.0 | 16.0 7.6 71

Queue Storage Ratio (RQ ) {95 th pércentile) “:§ 0.00 | 0.00 0.00. 10,00} 0.00 §0.00 ] 0.00
Uniform Delay ( d 1), siveh ' 2871 9.5 54 238 1238 ¢ 202§ 202
Incremental Delay (d 2), siveh i B0g 1831109 0.3 11457 146 842,24 30

Initial Queue Delay ( d 3}, s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (‘d ), siveh =7 " 4691 203 BT 38.3] 384 [ 2251 232

Level of Service (LOS) D C A D D C C
Approach Delay, sfveh /LOS © - 5 " 262 Voicoof sy b A foag4| oD ofio28 | Co
Intersection Delay, siveh / L.OS 291 C

Multimodal Results: i

Pedestrian LOS Score / LOS 2.08 B 2.08 B 1.69 B E 1.92 B
Bicycle LOS Score /LOS 1 2.40 B 0 o088 AL 134 5 A R 094 A
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General Information

HCS7 Signalized Intersection Results Summary

Intersection information

Demand Information™ 5

Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date }Dec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period jAM Peak PHF 0.95
Urban Street Rt. 93 (Grand Ave) Analysis Year 2024 No Build Analysis Period 11> 7:00
Intersection Rt. 93/Rt. 46 WB Ramp File Name NB-AM-93-46WB.xus

Project Description 15 Grand Ave BCG 081197-01-001

Approach Movement

Demand.{v), veh/h :

ﬁlgnai Information

Cycle, s 90.0 | Reference Phase | 2 Rﬁ'
Offset, s ° 3+ .0 " Reference Point = | 'End Green | 24.0 54.b 0.0 0.0 0.0 0.0
Uncoordinated] No | Simult Gap EW | On [Voliow|4.0 14.0 100 100 100 100
Faorce Mode: ] Fixed | Simult. Gap N/S '] :On"- {Red

Timer Results B 'SBT
Assigned Phase E 5 2 B
Case Number 0 i S Bt 40 40 N7
Phase Duration, s 30.0 90.0 60.0
Change Period, ( Y+R¢), s /.0 Sae0 B0 CB.00
Max Allow Headway ( MAH ), s 3.1 0.0 0.0
Queue ClearanCeT]me(gS),S _______________ B 18,3 . ...... A
Green Extension Time (ge), s 1.4 0.0 0.0
Phase Call Probability = 0w i T ] L4000 TR
Max Qut Probability 0.43

Approach Movement L T L T R L T R L T R
-Assig'nedM'ovement'._‘—.-._ Sl SREPUERIE IEIERCRRY RO EETIN IRCRTINRN I S I S ERSEI HRENE PREN S St 5 15
Adjusted Flow Rate (v ), veh/h 906 | 683 425 ¢ 439
Adjusted Saturation Flow Rate ( 8), veh/h/In &7 i 1697 118413 11826 | 1560
Queue Service Time (gs), 8 1831 0.0 109 | 141
Cycle Queue Clearance Time (gc),s = 7. 1163100 1109 :f 14.1:
Green Ratio { g/C) 0.89 | 0.93 0.60 | 0.60
Capacity (¢, vehfh &by YAl EYZLE B 4096 | 936 -
Volume-to-Capacity Ratio { X) 0.933] 0,398 0.388 | 0.469
Back of Queue (Q ), #t/ln (95 th percentile) . #3201 153400 1934211
Back of Queue { Q }, veh/in { 95 th percentile) 120} 086 7.4 8.2
Quetie Storage Ratio ( RQ ) { 95:th percentile) = 4 0.00.]0.00: 0.00.] 0.00"
Uniform Delay ( d 1}, siveh 6.2 | 0.0 9.4 | 100
Incremental Delay ( d'2), sfveh' 0 i w0 67107 0| 1T
Initial Queue Delay (d 3}, s/veh 00 | 00 0.0 0.0
Control Delay { d), sfveh = =m0 229107 104 | 1.7
Level of Service (LOS) C A B B
Approach Delay, sjveh /LOS =~ 00 f R 000 1331 B IR B
Intersection Delay, siveh /LOS 12.5 B

Multimodal Results r

Pedestrian LOS Score / LOS 1.95 B E 1.95 B 0.54 A 1.36 A
Bicycle LOS Scare / LOS RN PR ' | SRR C 191 | B &
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency Bowman Puration, h 0.250
Analyst LDK Analysis Date |Dec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period |PM Peak PHF 0.98
Urban Street Rt. 93 (Grand Ave) Analysis Year |2024 No Build Analysis Period 1> 5:00

Intersection Rt. 93/Rt. 46 WB Ramp

File Name

NB-PM-83-46WB.xus

Project Description

Demand Information. = -~ =

15 Grand Ave BCG 081187-01-001

Approach Movement

‘Demand (v, veh/h

”S._lgnal information

Cycle, s 90.0 | Reference Phase 2 ﬁ?

Offset, s_';_-" 1“0 i Reference Point | End GreanT540 1520 100 50 00 6.0
Uncoordinated] No § Simult, Gap E/W On EVaiiowl4.0 4.0 0.0 0.0 0.0 0.0
Force Mode '} Fixed | Simult. Gap N/S: 2| ©/On " Red

‘Timer Results NE Z

Assigned Phase 5 2 6
Case Number @i A0 a0 e
Phase Duration, s 30.0 90.0 60.0
Change Period, (Y+R:s),s s E 80 80 CUB0
Max Allow Headway { MAH ), s 31 0.0 0.0
Queue Clearance Time (gs), § & i viiiie i i st s i B0l s i B R
Green Extension Time (g=), s 1.4 0.0 0.0
Phase Call Probability =" o0 i o i e T Hom00 ) SRR
Max Out Probahility 0.01

Movement Group Results =il il EB SOWB CELNB CUESB
Approach Movement L T R L T R L T R L T R
Assigned Movement : i iv ¢ ] ol s 2 6 )16
Adjusted Flow Rate ( v}, veh/h 695 { 702 517 | 270
Adjusted Saturation Flow Rate ( s), veh/hin = i 7 1767 | 1885 | '} 1885.1 1585
Queue Service Time (gs), s 73 1 00 136 § 74
Cycle Queue Clearance Time (gc),s - 7 oo 1136] 74
Green Ratio (g/C) 0.89 § 0.93 0.80 } 0.60
Capagcity (£ ), véh/h o i i e i 945 4760 e T 131 10951
Volume-to-Capacity Ratio { X) 0.736]0.399 0.457 1 0.284
Back of Queue ( Q), fi/ln ( 95 th percentile) - - f1rr2d 15 ] 122941 111.7:
Back of Queue ( Q), veh/ln ( 95 th percentiie) 69 § 06 9.1 4.4
Queue Storage Ratio ( RQ ) (95 th-percentile) = 8 ‘4.°0.00.§ 0.00- 0:00 §.0.00 .
Uniform Delay ( d 1), sfveh 4.8 0.0 9.9 8.7
tncremental Delay { d 23, siveh - @ i i T S K 54007 1.3 1 0.8
Initial Queue Delay (d 3}, siveh 060 ¢ 0.0 0.0 0.0
Control Delay (d), siveh 98 {07 1131 94 .
Level of Service {(LOS) A A B A
Approach Delay, siveh /LOS -~ 0.0 | g 00 52 F A f 408 F B
Intersection Delay, sfveh / LOS 7.2

Multimodal Results , : -8B
Pedestrian LOS Score / LOS 1.95 B 1.95 B I 054 A 1.36 A
Bicycle LOS Score / LOS " © ' g B o279 1 ooc R 79 B
Copyright © 2021 University of Florida, All Rights Reserved. HCS™ Streets Version 7.9.5 Generated: 12/30/2021 10:57:48 AM
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Analyst LDK intersection Rt. 93/W, Cofumbla/Dwy
Agency/Co' ................. Bowma'n' S P ELI  n E __Junscitc’uon ________________ EfNJDOT """

Date Performed 12/20/21 East/West Street W. Columbla Ave/site Dwy
“Analysis Year TR | 20240 “North/Solith Street "o Rt 93(Grand Ave) i
Time Analyzed No Build - AM Peak Peak Hour Factor 0.92
“Intersection Orlentation =35 i ] North-South iy i %21 “Analysis Time Period (brs) 5] 40,25 i R e b
Project Description 15 Grand Ave BCG 081197-01-001

Major Street North-South

Approach Eastbound Westbound W]bound SotEbound
Movement =i D T e e L T T e e e T e e R e B
Priority 10 i 12 7 8 9 1U 1 2 44 4 5 6
Number of Lanes. i s 10 0 ':5;1.:." 0 o o] 04000 0 1100
Configuration LR LIR LT TR
Volurne (eh/hy i 18 CAD chp2e ) 4] 4B 32 ] s25 '1-7'591: iy
Percent Heavy Vehicles (%) 6 5 0 o] 4 0

Proportlon Time: Bloc_ked e ' T

Percent Grade {%) 0 0

: 'nght Turn Channefized .

Undivided

Base Critical Headway (sec) 6.9 6.0 6.9 6.3 6.0 4.1
Criticat Headway (sec) - 6.96. ‘605, 690 | 630 | 604 PR
Base Foliow-Up Headway (sec) 33 38 31 22

'Follow-Up Headway (sec) S

Delay, Queu

Flow Raée v (veh/h) 63 a5 35
‘Capacity, ¢ (veh/hy = 471 471 798

v/c Ratio 0.37 0.50 0.04

95% Queue Length, Qus (veh) 18 24 0

Control Delay (s/vely) 38.0 451 97

Level of Service (LOS) E £ A

Approach Delay (s/veh) 38.0 45.1 1.1
Appraach LOS e G SR D ) s e
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Analyst

LDK

Intersection

TBowman o

o Sunsdiction i)

Rt. 93/W. Columbia/Dwy

Date Performed

12/20/21

East/West Street

W. Columbia Ave/Site Dwy

024

No Build - PM Peak

Peak Hour Factor

0.95

“Analysis Time Period-(hrs).

Ry R R R

Project Description

Major Street: Narth-South

ipapiadasisgan

Approach

Eastbound

Westbound

Northbound

Southbound

“Movement ©: i

- U ]_ ':;T:-.: B

B B I DO AT BN

FRE Y R R

Priority

10 11

7 8 9 1u 1

2 3 44U 4 5

‘Number of Lanes 1"

Tol vl 0ol 0.

S oo o

Configuration

iR

LTR LT

TR

Vatume (vehsh). 00

vy

a o bses

eszl o e

330

Percent Heavy Vehicles (%)

Percent Grade (%)

Right Turn Channelizéd

Median Type | Storage

Undivided

Base Follow-Lip Headway (sec)

33

3.1

. Follow-Up Headway (sec) =

330

313 L

33 § 38 | 31 22
353§ 380 ] 310 4 225

Flow Rate, v {veh/h)

44 36

Capacity, c (veh/hy © 0

236 | o o] e

v/c Ratio

0.19 0.05

95% Queue Length, st'(veh) =

07 : 0.1:

Control Delay {s/veh)

23.7 9.7

- Levelof S:er_vic:e-(_LOS}

RR G S e ::.; 'A.:'

Approach Detay (s/veh)

237

1.1

“Approach LOS! T DT
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Analyst

LDK

intersection

Rt. 93/W. Ruby

'A'géhcy/(:{.)‘Ej;"-:;.f;._';'.j:'::':': .

“Bowman

“Jurisdiction

NIDOT. .

Date Performed

W, Ruby

AnalysisYear

12/20/202.1

| North/sauth Streét”

East/West Street

CREOB (Grand Ave) i

Time Analyzed

No Build - AM Peak

Peak Hour Factor

0.9

“Intersection Orlentation 71

“North-South - i b

- Analysis Time Period (hrs) . :

Project Description

15 Grand Ave BCG 081197-01-001

Major Street North-South

Approach

Easthound

Westho

unc

Northbound

Southbound

Maverment

R R R R PR

sTabora L

TR u iR

Priority

10 1

7

8 9 T 1

2 3 4U 4 5

RNV At [ [ 5'.50:.-:

0}

tofoifien] o

s e e e v Ao

LTR

LTR LTR

T

o s

el A )y

210

636

ag bl ] gs] e

Percent Heavy Vehides (%)

23

Prc')portion.Ti_me_Bfoc'kgd : 2 : s

Percent Grade {%)

Undivided

Base Critical Headway (sec)

6.5

7.1

6.5 6.2 4.1

- Critical Headway (sec) =+ -+ v ] 7.0,

6,50 :

pAYS

550

625

4154

Base Follow-Up Headway (sec)

4.0

35

40 33 22

Follow-tp Headway (seq)

Flow Rate, v (veh/h)

30

73 23

Capacity, ¢ (vehyh) <7

PITR

168

s

v/c Ratio

0.25

043 0.03

95%_Queue.LengtH,'Q§5 weh)i.

e

X1 | SRR

Control Delay (s/veh)

52.1

417 9.8

‘Lavel of Service (LOS). i et

e oA

4.7

0.8

0.1

Approach Delay (s/veh}

T
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Analyst

tDK

Intersection

Rt 93/W. Ruby

‘Agengy/Ca. i

'Bo'wman S I eI

Jorisdiction

NIDOT

Date Performed

12/20/2021

East/West Street

W, Ruby

Analysis Year + .

| 2024

‘North/South Street 77 -

~'Rt-93 {Grand Ave) °

Time Analyzed

No Bmld PM Peai(

Peak Hour Factor

0.96

“North-South 5.

“Analysis Time Period (hrs) 1

::'0,:25_:..‘: B

Project Description

Approach

Easthound

Northbound

Southbound

Mavernent - i

U L T R ::U'f:

B N R e

SREF UL T R

Priority

10 11 12

8 9 1U 1 2

3 44 4 5 6

Number of Laries i

R R BN R R

oo [ [ 1o

Configuration

LR

LTR

LTR

Nolume.{veivh) -

Pn Iy B

sl ] s

691"

o] i feez | g

Percent Heavy Vehicles (%)

Percent Grade (%)

~ Right Turn Channellzed ..... L

Median Type | Storage

Base Follow-Up Headway (sec)

.Follow ! pHeadway (se) s

Flow Rate, v {veh/h)

Capagity, ¢ (vehyh) ="

'_'2665 - Tar

v/c Ratio

0.54

0.20 0.0%

55% Quee Length Cos ()

2.9

v IR I e 00:

Control Delay (s/veh)

42.8

219 9.2

Levei of Se’ry_icé_ (LOS)

Approach Delay (s/veh)

42.8

21.9

Approach LOS -

TEa

e
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APPENDIX IIC

2024 BUILD CONDITIONS



General Information

HCS7 Signalized intersection Results Summary

Intersection [Information

Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date {Dec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period {AM Peak PHF 10.96
Urban Street Rt. 93 {Grand Ave)} Analysis Year §2024 Build Analysis Period 1> 7.00
intersection Rt. 093/Rt. 46/Maple Av  { File Name B-AM-93-46EB-Maple.xus

Project Description

Demand Information::

15 Grand Av, BCG 081197-01-001

Approach Movement

‘Demand {v), veh/h-.

Signal Information

Cycle, s 80.0 { Reference Phase 2
Offset. s 1 0 jReference Point | Bnd Jeoor1564 496 [00 |00 |00 100
Uncoordinated] No § Simult. GapEW | On IVallowl4.0 3.0 0.0 0.0 0.0 0.0
Force Mode | ‘Fixed } Simult. Gap N/S ] ' (

Timer Resuits WBT _ SBT
Assigned Phase 4 8 2 6
Case Number .. 6.0 8.0 il LB.0 g g g
Phase Duration, s 54,6 546 35.4 35.4
Change Pefiod; ( Y+R ¢}, 8 & i EB,0 g T B0 B0 B0
Max Allow Headway ( MAH ), s 33 3.3 0.0 0.0
Queus Clearance Time {gs), s = 49,270 B B V. S Bl O L A
Green Extension Time (ge), s 2.8 3.5 0.0 0.0
Phase Call-Probability -0 1.00: )00 RSN BRSEI
Max Qut Probability 0.45 0.20

Movement Group Results oo 7o SR ER SAWBL ] U INB g s
Approach Movement L. T R L T R L T R L T R
Assigned Movement: = 74 A4 g 3 g g g e R e v g
Adijusted Flow Rate ( v}, veh/h 208 1 917 313 518 { 518 § 203 | 188
Adjusted Saturation Flow Rate ( 5), veh/h/In- =" § 946 '] 1824: R EEREERE 17811 178041743 1 1662

Queue Service Time (gs), s 147 1 41.3 2.3 27912268 § 02 8.3

Cycle Queue Clearance Time (gc),s 472 1 413" 14274 - 279 226§ 282183

Green Ratio ( g/C) 0.55 §{ 0.55 0.55 0.33 { 0.33 § 0.33 | 0.33
Capacity (¢ ),'veh/h ol i il i ‘243 1 956 iR R 830 6201 657 587
Volume-to-Capacity Ratio ( X) 0.85710.959 0.405 0.82210.822% 0309} 0.320

Back of Queue (Q ), ft/in { 95 th percentile) 247114891 R 393.7{369.90 1174141,

Back of Queue { Q ), veh/in ( 95 th percentile) 8.7 § 194 36 14.8 { 148 4.7 4.4

Queue Storage Ratio ( RQ Y{ 95 th percentile} ¢ 0.00 | 0.00 =1:0.00 . 0.00 |.0.00 E 0.00 {.0.00:
Uniform Delay { d 1), sfveh 311127 7.9 214 1214 8 17.0 § 171
Incremental Delay ((dz), siveh =1 10.2:] 15,0 S04 118 {1188 12 | 14

Initial Queue Delay ( d 2}, sfveh 00§ 00 0.0 0.0 0.0 0.0 0.0

Control Delay ( d), siveh 41,37 276 8.0 3293290 1837 185

L.evel of Service (LOS) D C A C C B B

Approach Delay, siveh /LOS = - 302 ¢ g g0 | oAl e ol o f 184 B
Intersection Delay, s/veh f LOS 271 C

Multimodal Results . :

Pedestrian LOS Score / LOS 2.08 B 2.08 B 1.689 B I 192 B
Bicycle LOS Score /1L.OS 7 - i 2,34 ‘B 1.00 A 134 1 A VR 0.81 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Bowman Duration, h 0,250
Analyst LDK Analysis Date {Dec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period {PM Peak PHF 0.96
Urban Street Rt. 93 {(Grand Ave} Analysis Year {2024 Build Analysis Period {1> 5.00
Intersection Rt. 093/Rt. 46/Maple Av File Name B-PM-93-46E.B-Maple.xus

Project Description 15 Grand Av, BCG 081197-01-001

‘Demand Information =R
Approach Movement
Demand ( v), veh/h -

Signal Information -
Cycle, s 90.0 {Reference Phase 2

Offset,_s-f-jzjif 0.4 Reference.Point'{ 'End * Grean 550 1500 100 i) 50 56
Uncoordinated] No | Simult. Gap E/W | On FNgfow 2.0 30 0.0 0.0 0.0 0.0
Force Mode '} Fixed } Simult. Gap N/S:-{: On “{Red {20 {20 0.0 J60 J0.0 ]0.0

Timer Resuilts : :
Assigned Phase 4 8 2 6
Case Number oo 0 e e ne o s g s g R g0
Phase Duration, s 55.0 £5.0 35.0 350
Change Period, ( Y#R ¢), s -t owio i nnoeon b o5 00 e s g g e g o e g g
Max Allow Headway { MAH ), s 3.2 3.2 0.0 0.0
Queue Clearance Time (gs ), 87 oo di s o sg gl i g b i g s P
Green Extension Time { ge ), s 0.0 3.0 0.0 0.0
Phase Call Probability == e g e b g g e g g Bl e e e i |
Max Out Probability 1.00 0.07

Movement Group Results =0 i B i L ER B R R N T 8B
Approach Movement L T R L T R L T R L T R

Assigned Movement 0 1 oo e g e e g e b ae e e 2 i e
Adjusted Flow Rate ( v), veh/h 259 | 903 147 524 | 523 § 202 | 266
Adjusted Saturation Flow Rate ( s), veh/h/in. -~ #1280 | 1844 | 1684 § 8 0 11870 | 1866 § 1868 | 1702
Queue Service Time (gs), s 11.8 | 325 0.1 23.7 ] 230 0.0 10.8
Cycle Queue Clearance Time (ge),s - - 8500 3290 vvpasot ool 12372300101 { 108"
Green Ratio ( g/C) 0.56 | 0.56 0.56 0.32 {032 § 032 | 0.32
‘Capacity (¢), veh/h s ol gea tqoe4 o b et o o | 603 801l 642 ] mas ]
Volume-to-Capacity Ratio { X) 0.806{0.882 0.128 0.869 | 0.869 & 0.455 {1 0.485
Back of Quele ( Q), fln { 95'th percentile) - §284:2|352. 7 =q 288 |0 la1e8]41260 1935118421
Back of Queue ( Q }, veh/In ( 95 th percentile) 1.2 ] 141 1.2 165 ) 1654 7.7 7.3
Queue Storage-Ratio ( RQ ) (95 thrpercentile) ~-0:0.00 |:0.00 =0 d ool o00. o b o00] 000 8§ 000000
Uniform Delay ( d 1), sfveh 288 | 9.5 5.4 239 ] 239 [ 203 | 203
Incremental Delay (d2), siveh . =i oo 191 [0 ] ] o 1571157 F 2.3 | 3t
Initial Queue Delay ( d 3), siveh 00| 00 0.0 00 { 0.0 0.0 0.0

Level of Service (LOS) b | C A D | bf c| c

Approach Delay, siveh /LOS ~ o pgsiih ¢ 0 5 7-f A B 307 f D 20230 ] C

intersection Delay, siveh / LOS 297

Multimodal Results . : NB: g
Pedestrian LOS Score / LOS 2.08 B I 208 B § 169 B | 192 B
Bicycle LOS Score /LOS - "+ U o g 241 p B fooes | A f 135 ) A o 095 A
Copyright © 2021 University of Florida, All Rights Reserved. HCS™ Streets Version 7.9.6 Generated: 12/30/2021 10:58:21 AM
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information

Agency Bowman Duration, h 0.250 =
Analyst LDK Analysis Date {Dec 20, 2021 Area Type Other =
Jurisdiction NJDOT Time Period {AM Peak PHF 0.95 _5%
Urban Street Rt. 83 (Grand Ave) Analysis Year {2024 Build Analysis Period 11> 7:00 ;"f.
Intersection Rt. 93/Rt. 46 WB Ramp File Name B-AM-93-46\WB .xus

Project Description

Demand Information ==

15 Grand Ave BCG 081197-01-001

Approach Movement

Signal Information .

Cycle, s 80.0 | Reference Phase 2 ﬁ,?

Offset, s 7| =207y Reference Point :*{ “End " Graan 340 1540160 50 50 50
Uncoordinated] No | Simult. Gap E/W On [Yalowl4.0 4.0 0.0 0.0 0.0 0.0
Force Mode - | Fixed ] Simult. Gap N/S & 1§ Red

Timer Results ‘NE .
Assigned Phase 5 2 6
Case Number- 5w o i i T 1.0 10040 SR
Phase Duration, s 30.0 80.0 60.0
Change Period, (Y+R.¢), § » i nRni il i 8.0° 16,0 B0
Max Allow Headway ( MAH ), 5 3.1 0.0 0.0
Queue Clearance.Time ((gs),’'s i i 483 B R
Green Extension Time {(ge), s 1.4 0.0 0.0
Phase Call Probability 0 i i sl D e CA00 EEE
Max Out Probability 0.43

MovementGmup Results """" CEB WB s : NB RN COGB
Approach Movement L T R L T R L T L T R
Assigned Movemenit: ™ 2o RS ' B2 Rl
Adjusted Flow Rate { v}, veh/h 906 § 689 442 449
Adjusted Saturation Flow Rate (s), veh/h/in" " & 1697 11841 ] © 1826 .1 1560
Queue Service Time {gs), s 16.3 1 0.0 115 | 146
Cycle Queue Clearance Time (ge),s @ = 16.31 007 151148
Green Ratio ( g/C) 0.89 § 0.93 0.60 § 0.60
Capacily (), véh/h = - 958 § 1718 1096 1 936
Volume-to-Capacity Ratio ( X'} 0.946 { 0.401 0.404 § 0.480
Back of Queue (.Q ), ft/In (95 th percentile) -~ - 138561 1551 202.1§216.7.
Back of Queue ( Q), veh/ln { 95 th percentile) 1451 06 7.8 8.4
Queue Storage Ratio { RQ) (95 th percentile) - = “R0.000]0.00 0.00 | 000
Uniform Delay ( d 1), siveh 6.6 | 0.0 95 | 101
Incremental Delay { d 2), siveh e w186 0.7 1.1 18
Initial Queue Delay ( d 3}, s/veh 00 § 0.0 0.0 0.0
Control Delay { @), siveh "1 e 252 | 0.7 106 | 119
Level of Service (LOS) C A B B
Approach Delay, siveh /LOS 0.0 -} 00 | 1461 B F o2 B
Intersection Delay, siveh / LOS 134 B

Multimodal Results " _

Pedestrian 1.OS Score /L.OS 1.95 B 1.95 B 0.54 A ¢ 136 A
BECYIC|8LOSSCOI"GJ’LOS'. R LI IEPEEF— S " a2 e g 196 B
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General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency Bowman Duration, h 0.250
Analyst LDK Analysis Date jDec 20, 2021 Area Type Other
Jurisdiction NJDOT Time Period {PM Peak PHF 0.98
Urban Street Rt. 93 (Grand Ave) Analysis Year {2024 Build Analysis Period {1> 5:00
Intersection Rt. 83/Rt. 46 WB Ramp File Name B-PM-93-46WB.xus

Project Description

Demand Information

15 Grand Ave BCG 081197-01-001

Approach Movement

Demand ( v), veh/h '

Signal Information -

Cycle, s 90.0 | Reference Phase 2 R]T "T

Offset, s -2} 0 -] Reference Point : ] “End- Sreen 340 54.b 06 50 0 00
Uncoordinatedy No | Simuit. GapEMW | On [¥aliowl 4.0 40 0.0 0.0 0.0 0.0
Force Mode | Fixed:| Simuit. Gap N/S -] =

"t Thivier Resuits. "NBL: . SBT
Assigned Phase 5 2 5]
Case Number /0 s e B L R A 40 e s e 73
Phase Duration, s 30.0 90.0 60.0
Change Period, { Y+R¢),'s = B0 e 6.0
Max Allow Headway { MAH ), s 31 0.0 0.0
Queue Clearance Time ((gs),'s =070 00 Wl i | e 193 i) T
Green Extension Time (ge), & 1.4 0.0 0.0
Phase Gall Probability: «: 5 s i s B Dt i fl o A5 e g QO ] L R R e
Max Out Probability 0.01
MovementGroupResults EB WB ...... NB SB
Approach Movement L LT R L R L T R L T R
Aesigned Movermant T s R g 6
Adjusted Flow Rate { v), veh/h 695 § 720 529 | 277
Adjusted Saturation Flow Rate { s ), veh/hin =50 v B 1767:] 1885 1885 | 1585
Queue Service Time (gs), S 7.3 0.0 1401 78
Cycle Queue Clearance Time (ge),'s 7 o 873400 14,0 478
Green Ratio ( g/C) 0.89 § 0.93 0.60 | 0.60
Capagity { ¢ ), veh/h &l 937 1 1760 11311 951
Volume-to-Capacity Ratio { X)) 0.74210.409 0.467 10.291
Back of Queue:( Q ), ft/ln (95 th percentile) = - . 1923} 167 2351 | 114.7
Back of Queue { @}, veh/In ( 95 th percentile) 75 1 08 9.3 4.5
‘Queue Storage Ratio { RQ ) { 95 th percentile) 0.00:} 0.00 '0.007] 0.00
Uniform Delay ( d 1}, s/veh 5.1 0.0 10.0 § 8.7
Incremental Delay (d 2), sfveh 0 o 6.3:4:07: 4] 08
initial Queue Delay ( d 3), s/veh 0.0 | 00 0.0 0.0
‘Control Delay (d), siveh & 7 10:4 1 0.7 1141 95"
Level of Service (LOS) B A B A
Approach Delay, siveh /LOS = 00 0.0 “q 700 54 | A 07 B
Intersection Delay, siveh / LOS 7.4 A
Multimodal Results
Pedestrian LOS Score / LOS 1.95 B 1.95 B 0.54 A E 1.36 A
Bicycle LOS Score /LOS ~ -~ T P e 282 -G 5 1821 B
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Analyst

LDK

Intersection

AgenayiCo.

“iBowman L

Fudsdiction, R

: :NJDOT

Rt. 93/W. Columbla/Dwy

Date Performed

East/West Street

W. Columbia Ave/S|te Dwy

12/20/21

- Analysis Year - L] 004 North/South Street.. =110 "Rt 93 (Grand Ave) i
Time Analyzed Build - AM Peak Peak Hour Factor 0.92

‘Intersection Crientation ;700 R

North- South i

-Analysis Time Period {hrs) - | 0.

Project Description

15 Grand Ave BCG 081197-01-001

Major Street: North-South

Median Type | Storage

Approach Eastbound Westbound Northbound Southbound

‘Movement .- USRS B B L R R R T e e N

Priority 10 1 12 7 8 9 1u 1 2 4u 4 5

Number of Lanes -+ Joio o] g o 0 AP [ERE TS RS I RN St IO B | 0.4 w0 o 0

Configuration LR LTR LT TR

Volume (veh/h) : o0l sl ee 2615 | agf ] 38 ] 625 759 250

Percent Heavy Vehlcles (%%} 3 2 0 0 4 0

‘Proportion Time Blocked 5 kS c

Percent Grade (%) 0 0

_nghtTurnChannellzed BN SR R
Undivided

Base Critical Headway (sec)

6.9 6.0 69 | 63 | 60 4.1
Critical Headway.(sec) " 1§ 71 693 602 690 | 6304604 410
Base FoI]ow~Up Headway (sec) 33 3.1 33 38 31 2.2

Flow Rate, v (veh/h) 99 86 41

Capacity, cvetyh) = 180 154 - 795

v/c Ratio 0.55 0.56 0.05

-95% Quete Length, Qes (veh) =3 29 e 2.8 0.2

Control Delay {s/veh) 471 54,7 98

Level of Servica-(LOSy i h .0 e PR A

Approach De[ay (s/veh) 47.1 547 13

“ApproachlOS. B B Nt BT T e R
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Analyst

LDK

Intersection

RL. 93/W Coiumbla/Dwy

: .Agent_y?/Co.' i

Bowman:© |-l T

Surisdiction &

Date Performed

12/20/21

East/West Street

 Analysis Year © i

42024

Time Analyzed

Build - PM Peak

Peak Hour Factor

- Interséction Orientation " 1

4 North-South -

"AriainiS Time Period (hrs) i+

Project Description

15 Grand Ave BCG 081197-01-001

Approach

Eastbound

Woestbound

Northbound

Southbound

Movement o

U per oo cue

R R R T

TR pu e T

Priority

10 11

7 8 9 14U 1

2 3 4u 4 5

Number of Lanes -

R

ol o

sl oo e

Coanuration

LR

LTR LT

TR

27

ki

52

653

743

a5

25 0 0 4

Percent Grade (%)

“Right Turp Channelized 500 s

Median Type | Sterage

Undivided

Base Critical Headway (sec}

6.0

6.9 6.3 6.0 4.1

Criticat Headway. (sec}

602

75

630 16,00 -

Base Follow-Up Headway (sec}

31

38 3.1 22

_Foilow-Up Headway (sec)

Flow Rate, v {veh/h)

47 55

Capatity, < (i)

207

794

v/c Ratio

0.24 Q.07

| 95% Quetie’Length; Qs (veh) -

w09 il

02°

Controt Delay (s/veh)

283

‘Level of Service (LOS)

9.9

28.3

Approach Belay (s/veh)
_Approach E.OS L
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Analyst

LK

Intersection

Rt. 93/W. Ruby

Taemace

Bowman i

Jurisdiction ™ i w0

Date Performed

12/20/2021

East/West Street

W. Ruby

CAnalysisYear

ERORAL L e e D

o Ru93(Grand Ave)

Time Analyzed

Buiid - AM Peak

Paak Hour Factor

0.91

| ‘Analysis Time Period (hrs):

Project Description

15 Grand Ave BCG 081197-01-001

Eastbound

Westbound

Northbound

Southbound

vl R

L

R B I VRN

ral oRGPu

T

T R

Priority

i0 1

7

8 9 U 1

2 3

4

5 6

* Number of Lanes -

N

1:5 R ':50'5:.: _'-:'0_:..

T oo

0

SR R

Cenfiguration

LTR

LTR

TR

§ LB

3

15

S| 4z

21

643734

7551 26

23

Percent Grade (%}

~Right Turn Channelized .=

Median Type | Storage

Undivided

Flow Rate, v (veh/h)

73 23

“Capaicity, c.(veb/h) * -

165

770

873"

v/c Ratio

044 0.03

0.00

“95% Queue LehgtH. Qgs (yéh)

20

017

0.0

Control Delay (s/veh)

9.8

9.1

. Level of Service. (LOS) &=

42.8

Approach Delay (s/veh)
“ApproachLOS - |

42.8

0.8

0.1
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DK

intersection

| urisdiction .

Rt. 93/W. Ruby

12/20/21

W, Ruby

N T

East/West Street

: .E;F'lt393 (Grand Ave)

Build - PM Peak

| Norh-south

~o+) 2 Analysis Time:Period. (hrs

Project Description

15 Grand Ave 8CG 081197-01-001

Eastbound

Northbound

SRR

Southbound

T T

T L

R K

T L]

Priority

10

1 7

1

2 4 5

‘Ntimber of Lanes 50

A

o

ool

TR B o]

Configuration

TR

LTR LTR

Volume (vehhy v

29

421

695

A0 | 704,] 2

Percent Heavy Vehicles (%)

Proportion Time Blocked "

Percent Grade (%)

Right Tur'n_CHa_\n:@é[izéd e

Meadian Type | Storage

Undivided

R RSTE R

Base Follow-Up Headway (sec)

33 35 4.0 33

2.2

'Fo[lov'vg_up He.adWa'y (se)

53

262

880

v/c Ratio

020

0.01

:95% Queue Length, Qus (veh) 57 (]

0.7 ..

00

Control Delay {s/veh}

9.1

“Level of Semice LOS) 1

22.2

Approach Defay (s/veh)

Approach LOS =

0.2
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APPENDIX III

TRAFFIC COUNTS



Study Name 93&Maple
Start Date Tuesday, September 28, 2021 6:30 AM
End Date Tuesday, September 28, 2021 6:30 PM
Site Code

Westbound Eastbound Crosswalk
Time Period L U L s on Credestria Total
Peak 1 Lights 0 326 2 0 328 1267 | 270 0 6 0 276 134 2 847 0 0 849 961 629 130 150 0 909 0 2362 SB 0 0 0
Specified Period % 0% 95%  100% 0% 95% 92% 97% 0% 100% 0% 97% 96% | 100%  92% 0% 0% 92% 91% 89% 96% 83% 0% 89% 0% 92% 0% 0%
6:30 AM - 9:00 AM Buses 0 0 0 0 0 7 6 0 0 0 6 3 0 1 0 0 1 2 2 3 0 0 5 0 12 WB 1 0 1
One Hour Peak % 0% 0% 0% 0% 0% 1% 2% 0% 0% 0% 2% 2% 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 0% 0% 0% 100% 0%
7:15 AM - 8:15 AM Trucks 0 17 0 0 17 104 2 0 0 0 2 2 0 71 0 0 71 94 77 2 31 0 110 0 200 NB 0 0 0
% 0% 5% 0% 0% 5% 8% 1% 0% 0% 0% 1% 1% 0% 8% 0% 0% 8% 9% 11% 1% 17% 0% 11% 0% 8% 0% 0%
Total 0 343 2 0 345 1378 | 278 () 6 () 284 139 2 919 () () 921 1057 | 708 135 181 ) 1024 ) 2574 EB 0 0 0
PHF 0 0.9 0.5 0 091 0.94 | 0.83 0 0.38 0 0.81 091 0.5 0.98 0 0 098 093 | 091 0.89 0.84 0 0.9 0 0.96 0% 0%
Approach % 13% 54% 11% 5% 36% 41% 40% 0% 1 0 1
Peak 2 Lights 0 493 1 0 494 1168 99 0 4 0 103 207 6 870 0 0 876 1100 | 603 200 199 0 1002 0 2475 SB 0 3 3
Specified Period % 0% 97%  100% 0% 97% 97% 99% 0% 100% 0% 99%  100% | 100%  97% 0% 0% 97% 96% 96%  100%  96% 0% 96% 0% 97% 0% 100%
4:00 PM - 6:30 PM Buses 0 1 0 0 1 6 0 0 0 0 0 0 0 3 0 0 3 1 0 0 3 0 3 0 7 WB 2 1 3
One Hour Peak % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 67% 33%
5:00 PM - 6:00 PM Trucks 0 12 0 0 12 27 1 0 0 0 1 1 0 21 0 0 21 40 28 1 5 0 34 0 68 NB 0 2 2
% 0% 2% 0% 0% 2% 2% 1% 0% 0% 0% 1% 0% 0% 2% 0% 0% 2% 4% 4% 0% 2% 0% 3% 0% 3% 0% 100%
Total 0 506 1 0 507 1201 | 100 () 4 () 104 208 6 894 () () 900 1141 | 631 201 207 0 1039 ) 2550 EB 0 0 0
PHF 0 095 0.25 0 095 0.97 | 0.78 0 0.5 0 0.76 0.88 0.5 0.95 0 0 095 0.95 | 0.94 0.9 0.83 0 0.93 0 0.96 0% 0%
Approach % 20% 47% 4% 8% 35% 45% 41% 0% 2 6 8




Study Name 93&46WBRamp
Start Date Tuesday, September 28, 2021 6:30 AM

End Date Tuesday, September 28, 2021 6:30 PM

Site Code
Report Summary
Southbound Westbound Northbound Eastbound Crosswalk
Time Period L I L O Total s on Credestria Total
Peak 1 Lights 381 365 0 746 596 0 1 1 1 1 596 751 0 1348 366 0 0 0 0 0 1132 | 2095 SB 0 0 0
Specified Period % 95% 94% 0% 95% 96% 0% 100% | 100%  100% | 100%  96% 91% 0% 93% 94% 0% 0% 0% 0% 0% 93% 94% 0% 0%
6:30 AM - 9:00 AM Buses 4 4 0 8 2 0 0 0 0 0 2 6 0 8 4 0 0 0 0 0 10 16 WB 1 4 5
One Hour Peak % 1% 1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1% 0% 1% 1% 0% 0% 0% 0% 0% 1% 1% 20% 80%
8:00 AM - 9:00 AM Trucks 15 18 0 33 23 0 0 0 0 0 23 64 0 87 18 0 0 0 0 0 79 120 NB 0 0 0
% 4% 5% 0% 4% 4% 0% 0% 0% 0% 0% 4% 8% 0% 6% 5% 0% 0% 0% 0% 0% 6% 5% 0% 0%
Total 400 387 0 787 621 0 1 1 1 1 621 821 0 1443 388 0 0 0 0 0 1221 | 2231 EB 0 0 0
PHF 0.76  0.93 0 0.86 0.89 0 025 | 0.25 0.25 | 0.25 0.89 0.93 0 092 0.93 0 0 0 0 0 091 | 0.95 0% 0%
Approach % 35% 28% 0% 0% 65% 17% 0% 55% 1 4 5
Peak 2 Lights 246 479 0 725 646 0 0 0 1 1 646 613 0 1260 479 0 0 0 0 0 859 1985 SB 0 0 0
Specified Period % 97% 98% 0% 98% 98% 0% 0% 0% 100% | 100%  98% 97% 0% 97% 98% 0% 0% 0% 0% 0% 97% 97% 0% 0%
4:00 PM - 6:30 PM Buses 3 2 0 5 5 0 0 0 0 0 5 1 0 6 2 0 0 0 0 0 4 11 WB 3 22 25
One Hour Peak % 1% 0% 0% 1% 1% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 12% 88%
5:15 PM - 6:15 PM Trucks 5 7 0 12 8 0 0 0 0 0 8 21 0 29 7 0 0 0 0 0 26 41 NB 0 0 0
% 2% 1% 0% 2% 1% 0% 0% 0% 0% 0% 1% 3% 0% 2% 1% 0% 0% 0% 0% 0% 3% 2% 0% 0%
Total 254 488 0 742 659 0 0 0 1 1 659 635 0 1295 488 0 0 0 0 0 889 | 2037 EB 0 2 2
PHF 092 0.95 0 098 0.91 0 0 0 0.25 | 0.25 0.91 0.9 0 0.98 0.95 0 0 0 0 0 0.95 | 0.98 0% 100%
Approach % 36% 32% 0% 0% 64% 24% 0% 44% 3 24 27




Study Name 93&Columbia
Start Date Tuesday, September 28, 2021 6:30 AM
End Date Tuesday, September 28, 2021 6:30 PM
Site Code

Westbound Eastbound Crosswalk
Time Period L L s on Credestria Total
Peak 1 Lights 21 683 2 0 706 617 45 4 25 0 74 8 5 555 31 1 592 747 38 1 17 0 56 56 1428 SB 0 2 2
Specified Period % 100%  94%  100% 0% 94% 96% 96%  100%  100% 0% 97%  100% | 100%  96%  100%  100% | 97% 94% 95%  100%  94% 0% 95%  100% | 95% 0% 100%
6:30 AM - 9:00 AM Buses 0 9 0 0 9 2 0 0 0 0 0 0 0 2 0 0 2 9 0 0 0 0 0 0 11 WB 2 5 7
One Hour Peak % 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 1% 29% 71%
8:00 AM - 9:00 AM Trucks 0 34 0 0 34 22 2 0 0 0 2 0 0 19 0 0 19 36 2 0 1 0 3 0 58 NB 0 5 5
% 0% 5% 0% 0% 5% 3% 4% 0% 0% 0% 3% 0% 0% 3% 0% 0% 3% 5% 5% 0% 6% 0% 5% 0% 4% 0% 100%
Total 21 726 2 0 749 641 47 4 25 () 76 8 5 576 31 1 613 792 40 1 18 L) 59 56 1497 EB 0 6 6
PHF 0.88 0.88 0.25 0 0.88 0.92 | 0.73 0.5 0.69 0 0.7 0.5 0.62 0.9 0.78 0.25 | 0.93 0.89 | 0.67 0.25 0.64 0 0.67 0.82 | 0.92 0% 100%
Approach % 50% 43% 5% 1% 41% 53% 4% 4% 2 18 20
Peak 2 Lights 33 688 1 0 722 665 30 7 3 0 40 6 3 612 32 0 647 726 35 2 23 0 60 72 1469 SB 0 3 3
Specified Period % 100%  96% 50% 0% 97% 98% | 100%  100%  75% 0% 98% 86% | 100%  98% 94% 0% 98% 96% 97%  100%  100% 0% 98% 97% 97% 0% 100%
4:00 PM - 6:30 PM Buses 0 9 0 0 9 5 0 0 0 0 0 0 0 5 0 0 5 9 0 0 0 0 0 0 14 WB 2 10 12
One Hour Peak % 0% 1% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 1% 17% 83%
5:30 PM - 6:30 PM Trucks 0 16 1 0 17 7 0 0 1 0 1 1 0 7 2 0 9 18 1 0 0 0 1 2 28 NB 0 13 13
% 0% 2% 50% 0% 2% 1% 0% 0% 25% 0% 2% 14% 0% 1% 6% 0% 1% 2% 3% 0% 0% 0% 2% 3% 2% 0% 100%
Total 33 713 2 0 748 677 30 7 4 () 41 7 3 624 34 () 661 753 36 2 23 ) 61 74 1511 EB 3 22 25
PHF 0.82 0.94 0.5 0 095 091 | 0.75 0.58 1 0 0.73 044 | 038 091 0.77 0 091 0.98 | 0.69 0.5 0.57 0 0.9 0.88 | 0.95 12% 88%
Approach % 50% 45% 3% 0% 44% 50% 4% 5% 5 48 53




Study Name 93&Ruby
Start Date Tuesday, September 28, 2021 6:30 AM
End Date Tuesday, September 28, 2021 6:30 PM
Site Code

Westbound Eastbound Crosswalk
Time Period L L s on Credestria Total
Peak 1 Lights 26 665 2 0 693 659 39 9 13 1 62 36 33 606 20 0 659 688 10 0 14 0 24 55 1438 SB 0 1 1
Specified Period % 100%  95%  100% 0% 96% 96% 95%  100%  93%  100% | 95%  100% | 100%  96% 95% 0% 96% 95% 77% 0% 100% 0% 89% 98% 96% 0% 100%
6:30 AM - 9:00 AM Buses 0 8 0 0 8 2 0 0 0 0 0 0 0 2 0 0 2 8 0 0 0 0 0 0 10 WB 2 7 9
One Hour Peak % 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 1% 22% 78%
8:00 AM - 9:00 AM Trucks 0 24 0 0 24 27 2 0 1 0 3 0 0 25 1 0 26 28 3 0 0 0 3 1 56 NB 0 3 3
% 0% 3% 0% 0% 3% 4% 5% 0% 7% 0% 5% 0% 0% 4% 5% 0% 4% 4% 23% 0% 0% 0% 11% 2% 4% 0% 100%
Total 26 697 2 0 725 688 41 9 14 1 65 36 33 633 21 () 687 724 13 ) 14 L) 27 56 1504 EB 1 7 8
PHF 0.65 0.84 0.5 0 084 091 | 0.73 045 058 0.25 | 0.65 0.82 | 0.82 0.9 0.66 0 092 0.85 | 0.65 0 0.88 0 0.75 0.61 | 0.91 13% 88%
Approach % 48% 46% 4% 2% 46% 48% 2% 4% 3 18 21
Peak 2 Lights 23 648 7 0 678 718 40 5 3 1 49 18 10 649 8 0 667 723 72 0 29 0 101 36 1495 SB 0 1 1
Specified Period % 96% 98%  100% 0% 98% 98% 98%  100%  100%  100% | 98%  100% | 100%  98%  100% 0% 98% 98% 96% 0% 100% 0% 97% 97% 98% 0% 100%
4:00 PM - 6:30 PM Buses 0 5 0 0 5 6 1 0 0 0 1 0 0 5 0 0 5 7 2 0 0 0 2 0 13 WB 1 14 15
One Hour Peak % 0% 1% 0% 0% 1% 1% 2% 0% 0% 0% 2% 0% 0% 1% 0% 0% 1% 1% 3% 0% 0% 0% 2% 0% 1% 7% 93%
5:15 PM - 6:15 PM Trucks 1 9 0 0 10 7 0 0 0 0 0 0 0 7 0 0 7 10 1 0 0 0 1 1 18 NB 0 2 2
% 4% 1% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 1% 1% 1% 0% 0% 0% 1% 3% 1% 0% 100%
Total 24 662 7 0 693 731 41 5 3 1 50 18 10 661 8 () 679 740 75 () 29 L) 104 37 1526 EB 1 11 12
PHF 0.67 0.97 0.58 0 097 092 | 079 042 038 0.25 | 083 0.64 | 0.62 093 0.67 0 093 0.97 | 0.89 0 0.81 0 0.87 0.84 | 0.96 8% 92%
Approach % 45% 48% 3% 1% 44% 48% 7% 2% 2 28 30




APPENDIX IV

SIGNAL TIMING



0227102p-1
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Phase

Route NJ 93 ROW
Pedestrian Clearance
SB Outside Change

SB QOutside Clearance

Route NJ 93 NB Lag ROW
Route NJ 93 NB Change

Clearance

Route US 46 Ramp / Maple Ave ROW
Change

Clearance

Route NJ 93 ROW
Pedestrian Clearance
SB Outside Change

SB Outside Clearance

Route NJ 93 NB Lag ROW
Route NJ 93 NB Change
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Route US 46 Ramp / Maple Ave ROW
Pedestrian Clearance
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Directive No. 009-10

Route NJ 93 & Maple Avenue / Route US 46 Ramps
Palisades Park / Ridgefield Boros, Bergen County
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Signal Indications

45 67

lco
=4
=N
o

WITHOUT PEDESTRIAN ACTUATION

G G $ G

G G $ G

G G $ G

G G $ G

G G $ Gl<6-
$ Glec-

R R $ Gle6-

R R $ Gl<6~

R R $ Gle¥—

R R & o

WITH PEDESTRIAN ACTUATION

:

G G G
G G $ G
G G $ G
G G $ G

G $ Glee-

$ Gl<6-

R $ Glec-

R R $ Glec-

R R $ Glec-

R R $ Gle6-

R R $ Gle¥—
R R $ G
Y Y $ Y

A X0 XU X

X

A XU X0 XD

ps)

P!

O < © o6 o

FDW
FDW
DW

DW
DW
DW

DW
DW
DW

FDW
FOW
DW

DwW
DW
DW

DW
DW
DW
DW
DwW

DARK

DW
DW
DW
DW

DW
DwW
DW

DW
DW
DW

DW
DW
DW
Dw

DW
DW
DW

FDW
DW
DW
DW

DARK

Time (Sec.)

48 -25

4*

10

35-25

4*

10



0227102p-2 Directive No. 009 - 10

Route NJ 93 & Maple Avenue / Route US 46 Ramps
Palisades Park / Ridgefield Boros, Bergen County

NOTES:

*An offset of seven (7) seconds is to be maintained from the beginning of yellow to Route 93 traffic at Fort Lee Road to the beginning of
yellow to Route 93 traffic at this intersection.

The vehicle extension interval is to be two (2) seconds.

The manual control is to be disconnected.

A force-off operation is to be employed such that constant actuation of the force-off detector for a period of five (5) seconds shall cause
Phase 1 to be terminated at the completion of its minimum green interval of seven (7) seconds, followed by Phase 2. All appropriate

change and clearance intervals shall be maintained.

The Route 93 Phase 1 ROW (W) minimum green interval shall be set at seven (7) seconds.



