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PROJECT DESCRIPTION

The Canal Crossing Redevelopment Area is a separate distinct redevelopment area within the City
of Jersey City, and consists of approximately 111 acres located in the southeastern section of
Jersey City. It was formed from the southern portion of the Morris Canal Redevelopment Area. The
Morris Canal once traversed the redevelopment area in a general north & south alignment near the
western edge of the redevelopment area. A small portion in the western part of the site consists of

trees and low lying vegetation, while the remainder of the site is developed with industrial uses.

NJ TRANSIT’s Hudson-Bergen Light Rail system runs along both the northern and eastern borders
of the site. The Westside connector branch of the HBLR forms the northern border of the

redevelopment area and the Garfield Avenue station is located at the northwest corner of the site.

The Redevelopment Plan envisions a neighborhood incorporating the best principals of
sustainable development, based on the combined principals of Smart Growth, New Urbanism and
green building design.  Several urban-scale parks are proposed within the Canal Crossing
neighborhood. A prime open space feature of the Canal Crossing neighborhood will be the

creation of "Canal Way", an expansive greenway built over the former bed of the Morris Canal.

The proposed Canal Crossing Redevelopment Area plan will provide for a diversity of uses,
housing and building types. Housing developed within the Canal Crossing neighborhood will
include market-rate and affordable rental and for-sale housing. Various building sizes are
envisioned as being low- to mid-rise (four to eight stories in height), with some high-rise structures

of approximately 12 stories in areas in close proximity to the light rail stations.

The Canal Crossing neighborhood is envisioned as a sustainable community incorporating
walkable streets; convenient access to mass transit, commercial services, community facilities and
open space; reduced reliance on the automobile; and a diversity of building sizes, housing types
and affordability ranges. Uses within the Canal Crossing neighborhood will be well connected to
each other, to the adjacent street network, and to the social and economic fabric of the

surrounding  neighborhoods and the City of Jersey City as a whole.









DRAINAGE

EXISTING CONDITIONS

The Canal Crossing Redevelopment Area is at the downstream end of a much larger upstream
watershed area. The upstream watershed area north of Garfield Avenue is over 358 acres in size
and is fully developed. The offsite area is at a much higher ground elevation than the
redevelopment area. The elevations range in about 80 feet to the northwest, to about 18 feet near

Garfield Avenue along the southwestern border of the project area.

The redevelopment area is approximately 111 acres in size and consists predominantly of
industrial development. The existing development pattern within the redevelopment area includes
large roof areas, impervious parking areas and minimal green space. A small area in the western
portion of the site consists of trees and low-lying vegetation. Table 1 summarizes the existing land
use within the redevelopment area measured from the Existing Conditions Map found in Appendix
A

TABLE-1
EXISTING LAND-USE
AREA IN ACRES

AREA RESIDENTIAL/ RAIL/ TOTAL
LOCATION
COMMERCIAL INDUSTRIAL | WOODS | GRASS GRAVEL (ac)
AREA TO BE
DEVELOPED | 11.45 89.00 5.80 2.75 2.00 111.00

(Onsite DA-1)

The overland runoff from the entire watershed (offsite and within the redevelopment area)
discharges downstream, where an existing Detention Basin for the Hudson-Bergen Light Rail Shop
and Yard (HBLR Basin) ultimately intercepts and captures the overland runoff. Overflows from the
basin resulting from higher storm frequencies overtop the basin rim and flow overland underneath
the NJ Turnpike Ramp. This area is also traversed by Conrail. The Canal Crossing Redevelopment

Area is near the downstream point(s) of discharge.

Runoff from off-site areas located upstream (west and north) of the redevelopment area as well as

areas within the redevelopment area are collected via inlets along the streets, which discharge into



a combined sewer outfall (CSO). Two main trunk lines convey combined sewer flow to Jersey City
Municipal Utilities Authority (JCMUA) Regulator Chambers E3 and E4, which are located near the
NJ Turnpike (NJTP) Ramps at Phillip Street. Existing grade elevations within the redevelopment
area range from 15 feet at the southwest corner to 8 feet near the NJ TRANSIT Shop and Yard.

There are a few low lying areas near the NJ TRANSIT Basin that are as low as 6-foot elevation.

EXISTING DRAINAGE INFRASTRUCTURE

A 96-inch steel CSO (96”) conveys flow from an upstream, off-site area consisting of approximately
357 acres located to the west of the redevelopment area. Another large pipe, which varies in size
from 48 inches to 72 inches within the redevelopment area and ultimately increases to 84 inches in
diameter east of the NJ Turnpike (72:84") acts as the main trunk line, conveying combined sewer
flow from the redevelopment area and from off-site neighborhoods to the north that are between
8.5 and 13 acres in area. Both systems pass under the HBLR Basin to connect to the JCMUA
Regulator Chamber east of the basin. The Regulator Chamber is located on the west side of the
NJ Turnpike.

Under low flow conditions and during periods of dry weather, the existing Regulators send all of
the sewer flow to the East Side Pump Station via an existing 66-inch interceptor pipe. During
periods of rain, the runoff flowing into the Regulators increases dramatically. The regulator
mechanisms, sensing this flow increase, shut off the flow path to the interceptor pipe and redirect
the flow into a common netting chamber which discharges into both the 96” and 72:84” CSO

leading to the Hudson River.

Initial analysis of both the 72:84” and 96” sewers indicated that their capacities are inadequate for
storms larger than a 2- to 5-year storm event. During periods of even moderate rainfall, the
watersheds draining into these systems generate more runoff than either of the CSOs can convey
to the Hudson River. In addition, as noted above, the 72:84” and 96" systems shared a common

netting chamber just downstream of their regulators.

OFF-SITE NEIGHBORHOODS

There are two low-lying areas north of the redevelopment area that are intended to drain into the
existing 72:84” system. However, existing infrastructure in these areas is inadequate, and

historically, these areas are poorly drained. The larger of these areas has recently been connected



to a small combined sewer pump station located within Pine Street in an effort to improve drainage
in the area. The gravity sewer serving the second and smaller area known as “Van Horne” is being
enlarged by JCMUA.

Ultimately, each of these neighborhoods will need to have their respective sanitary and stormwater
systems separated into to two independent sewer systems. The new stormwater collection system
in Canal Crossing has been sized to receive the stormwater from these areas. However, a
stormwater pump station similar to the one currently in service on Pine St. will be required to
convey the stormwater from these off-site neighborhoods into the collection system designed for

the redevelopment area.

HubDsoN-BERGEN LIGHT RAIL NJ TRANSIT BASIN

The large NJ TRANSIT detention basin does not have a controlled low-level outfall structure and is
designed to fill to capacity. The basin has a storage capacity of 25.368 ac-ft. and overflows at an
elevation of approximately 8.0. Table 5 provides the Stage-Storage volume of this basin.

TABLE 2
STAGE-STORAGE HBLR BASIN

ELEVATION (ft.) AREA (acres) VOLUME (ac-fi)
48 278 0
6.00 745 5912
8.00 12.20 25.368

The existing basin is periodically drained after heavy rains using a portable submersible pump.
Based on the analysis conducted as part of this basis of design report, it was determined that the
existing basin is capable of holding stormwater associated with a 10-year storm event. Higher
frequency storms overtop the basin and overflow subsequently flows along a gravel road which

passes underneath the New Jersey Turnpike towards Phillips Street.

COMBINED SEWER SEPARATION

When completed, Canal Crossing will provide for two independent sewer systems; one for
stormwater collection and another to convey sanitary sewer. This project goal is compliance with
Jersey City’s consent order and with NJDEP requirements prohibiting expansion of any existing
combined sewer system and requiring the separation of stormwater and sanitary sewer systems

wherever possible.



A new sanitary sewer collection system will be installed throughout Canal Crossing. This system
will connect to the existing 66-inch collector system that flows directly to the East Side Pump
Station. Similarly, a new stormwater sewer system will be created. A large portion of the new
stormwater system will consist of new reinforced concrete pipes to replace the aging vitrified clay
and/or brick systems. Several options have been developed to re-line and reuse the larger existing

trunk lines.

This separation of sanitary sewer and stormwater systems will have a positive impact on the local
environment by eliminating all direct discharge of untreated sewage and biochemical oxygen
demand (BOD) loading to the Hudson River. When Canal Crossing is completed, only stormwater
will be discharged into the Hudson through the existing 72:84” CSO. In addition, the volume of
stormwater that bypasses the regulator and flows to the East Pump Station from Canal Crossing
during rain events will be eliminated and will result in a reduction of volume requiring pumping to

the Treatment plant.

APPLICABLE STORMWATER RULES

100-YEAR TiDAL EVENT

Based on prior flood maps of the area, the redevelopment site was prone to the 100-year tidal
event from the Hudson River to elevation 9.0 (NGVD 88). The Flood Hazard Rules (N.J.A.C. 7:13)

are applicable under tidally influenced areas.

After Superstorm Sandy, the redevelopment area’s Advisory Base Flood Elevation (ABFE) was
revised to an elevation of 12.0 (NAVD 88). Minimum grade elevations for the redevelopment area
were subsequently revised to a minimum of elevation 12.0 (NAVD 88) to reflect this revision. The
minimum grade elevation revisions within the redevelopment area will ensure adequate emergency
access during storm events and will allow direct access from sidewalks into the first floors of new
buildings in the event of a 100-year storm event. Recently, the Federal Emergency Management
Agency (FEMA) issued Preliminary Work Maps which reduced the Base Flood Elevation (BFE)
within the redevelopment area to elevation 11 (NAVD 88). However, it should be noted that the
lower flood elevation is considered preliminary until new Flood Insurance Rate Maps (FIRMs) are

adopted. Therefore, the design of this project embraced a conservative design approach and



designed the project in a manner that is consistent with the Advisory Base Flood Elevation

mapping.

MAJOR PROJECT

This project will disturb more than one (1) acre. It is considered a Major Project and is therefore
subject to the Stormwater Rule [N.J.A.C. 7:8].

PEAK RUNOFF REDUCTIONS

Even though Canal Crossing is exempt from the peak flow reductions required by the Stormwater
Rules because it discharges into a tidal water body (the Hudson River), an early evaluation of the
existing drainage infrastructure between Canal Crossing and the Hudson River demonstrated that
the capacity of existing infrastructure is limited. Therefore, the final selected design configuration
provides significant peak runoff reductions that substantially exceed those required by the

Stormwater Rules.

In addition, it should be noted that one of the goals for the Project was to employ sustainable
solutions and to reuse existing infrastructure when possible. The final stormwater drainage system
design employs multiple strategies to manage the stormwater leaving Canal Crossing. These
include:

o Stormwater Detention and System Surcharge Surge Storage:

o A total of 20 acre-ft. of underground storage is planned and will be evenly
distributed throughout Canal Crossing. Table 3 provides the distribution of the
storage required with Canal Crossing by development block and lot and within
Canal Way Park.



STORMWATER RETAINAGE BY BLOCK

TABLE 3

Detention
Required Bottom Orifice Weir Weir
Block Lot Volume Invert Diameter Elevation Width
(CF) Elevation (IN) (FT) (FT)
(FT)

21404 2.01 26,043 8.50 4.00 10.05 4.0
21501.01 1 20,043 8.00 4.00 9.15 4.0
21501.02 1 24,543 8.00 4.00 9.45 4.0
21501.02 3 14,453 9.00 4.00 9.85 4.0
21501.02 4 17,725 9.00 4.00 10.05 4.0
21501.03 1 28,770 8.00 4.00 9.75 4.0
21501.04 1 21,407 8.00 4.00 9.25 4.0
21501.05 1 22,907 7.50 4.00 8.85 4.0
21501.06 1 22,907 8.00 4.00 9.35 4.0
21502.01 1 15,953 7.50 4.00 8.35 4.0
21502.03 1 15,953 8.25 4.00 9.10 4.0
21502.04 1 23,725 8.00 4.00 9.40 4.0
21508.01 1 16,907 7.50 4.00 8.40 4.0
215083.03 1 15,680 7.00 4.00 7.85 4.0
215083.04 1 15,953 7.00 4.00 7.90 4.0
215083.06 1 15,953 7.00 4.00 7.90 4.0
215083.07 1 29,179 7.50 4.00 9.25 4.0
21503.08 1 17,998 8.50 4.00 9.50 4.0
215083.09 1 17,180 8.00 4.00 8.90 4.0
21503.1 1 17,180 7.50 4.00 8.80 4.0
21503.11 1 17,180 6.50 4.00 7.80 4.0
21503.12 1 24,816 6.00 4.00 7.55 4.0
21503.13 1 16,089 7.50 4.00 8.40 4.0
21503.14 1 16,635 7.50 4.00 8.40 4.0
21503.15 1 23,861 7.00 4.00 8.40 4.0
21503.16 1 18,407 7.50 4.00 8.50 4.0
21509.01 1 16,907 8.50 4.00 9.40 4.0
21509.02 1 30,679 7.00 4.00 8.90 4.0
21510.01 18&2 22,225 8.50 4.00 9.75 4.0
21510.02 1 13,362 8.75 4.00 9.40 4.0
21510.03 1 24,543 8.50 4.00 9.95 4.0




21510.04 1 19,907 7.50 4.00 8.60 4.0
21510.05 1 19,225 8.00 4.00 9.05 4.0
22704 7.01 16,907 12.00 4.00 12.90 4.0
23707 23.01 26,724 17.00 4.00 18.60 4.0
23707 23.01 17,725 13.00 4.00 14.00 4.0
24301.01 1 18,134 13.00 4.00 14.00 4.0
24301.02 1 16,771 14.00 4.00 15.00 4.0
24301.03 1 21,134 13.00 4.00 14.20 4.0
24301.04 1 23,452 7.50 4.00 8.85 4.0
24301.05 1&2 22,498 8.75 4.00 10.05 4.0
TOTAL 827,640
STORAGE WITHIN CANAL WAY PARK
Storage Required Detention Botltom Qrifice
Area Volume Invert Elevation Diameter
(CF) (FT) (IN)
C1 8,486 10.50 3.00
C2 5,469 12.00 3.00
C3 5,846 10.00 3.00
C4 8,297 9.00 3.00
Ch5 6,600 9.00 3.00
C6 8,863 9.00 3.00
TOTAL 43,560

o0 The existing NJ TRANSIT Basin will be expanded in a southerly direction,

approximately 40 acre-ft.

Crossing collection and detention systems so they function in concert during each

rainfall event.

It will also be integrated into the upgraded Canal

e Green Roofs and Rainwater Harvesting:

0 25% of the roof space within Canal Crossing will employ Green Roof and/or

(0}

Harvesting technologies.
As much as 3.5 acre-ft. (1,140,480 gallons) of rainwater will be captured on the
rooftops and then diverted to storage for reuse within Canal Crossing for each 1 V4"

of rainfall.  For storm events larger than 1 4",

completely and will be bypassed into the stormwater collection system.

10

runoff cannot be harvested




ANNUAL RECHARGE

Canal Crossing is exempt from the recharge requirements because it is within the Metropolitan
Planning Area (PA1) according to the State Development and Redevelopment Plan. Also, portions
of Canal Crossing are considered "Brownfields” and are areas where recharge is not desirable. A
large area of Canal Crossing is currently being remediated and contaminated soils are being
removed and replaced with clean fill. Part of this remediation project includes the installation of an
impermeable capillary break to prevent any vertical flow of groundwater that might result in

contamination of the new clean fill.

WATER QUALITY

All existing impervious surfaces subject to vehicular use and streets and parking areas to be
reconstructed must meet a 50% total suspended solids (TSS) removal rate under the Stormwater
Rules. This removal rate will be met by providing several Best Management Practices (BMPs).
Specifically, roadway runoff will be collected in bioretention swales and tree wells along proposed
roadways within the redevelopment area. These swales and tree wells will provide a maximum of
80% TSS removal for the areas they serve and will provide a total weighted average of 50% TSS
removal for the project. Water quality calculations were performed for all streets within the Canal
Crossing Redevelopment Area to ensure that the proposed water quality design meets the
required removal rate. Three water quality systems are proposed for the Canal Crossing

Redevelopment project site.

o These systems are as follows:
0 Bioretention Basins
o Filterra Water Quality System

o0 Tree Planter Systems

BIORETENTION BASINS

Bioretention basins have a TSS removal rate of 80% and are designed such that the water quality
storage volume is to be fully detained and infiltrated. Areas not fully detained in the bioretention
basin due to the addition of flow volume from the sidewalk areas have been reduced to account

for the excess sidewalk water quality volume.
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Bioretention Basins were used for the following streets to address water quality:
e (Claremont Avenue
e Pacific Avenue
e (Canal Way from Wilkinson Avenue to Caven Point Avenue

e Canal Way from Claremont Avenue to Forrest Street

TREE PLANTERS

Tree Planters have a TSS removal rate of 80%. The water quality volume is also to be fully detained
to achieve the 80% TSS removal rate. The TSS removal rate is reduced if the entire water quality
volume is not detained. The Tree Planters are 15 feet long, 4 feet wide and 6 inches deep and are

provided at 30-foot centers.

FILTERRA BIORETENTION SYSTEMS

The Filterra Bioretention System is a commercially available tree well type water quality system that
provides for a TSS removal rate of 80%. The Filterra uses infiltration mechanisms to address water

quality. The Filterra Model to be used for this project is 4 feet long by 4 feet wide.

The Tree Planter and Filterra water quality Systems were used in the remaining streets within the

project area.

SELECTED CASE DESIGN ALTERNATIVE

During a meeting with the Jersey City Municipal Utilities Authority (JCMUA), City Engineering staff

and the Jersey City Redevelopment Authority, the City expressed their desire to pursue Case 3a.

This design Alternative stipulates that:

1. The new collection system and existing outfall shall be designed to the NJDEP 25 year
storm for Hudson County, assuming the peak runoff from this event coincides with high
tide of the Hudson River.

2. The new collection system shall be constructed using reinforced concrete pipe (RCP)
having a design Manning’s coefficient of 0.013.

3. Manhole, catch basin and other stormwater system elements shall be in accordance with

Jersey City standard details.
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4. The collection and distributed stormwater storage systems shall be designed to convey the
25-year storm event to the existing 72:84” outfall pipe.

5. The 72:84” system must be cleared of sediment and debris.

6. The existing 72:84” system must be re-lined. The lining thickness must be 6 inches or less
and should have a Manning’s coefficient of 0.11 or smoother.

7. The existing NJ TRANSIT basin must be expanded to the south and increased in volume by
an additional 40 ac-ft.

8. The NJ TRANSIT basin should be connected to the existing 72:84” system at a point where
it passes under the basin, but only after the sanitary and stormwater systems have been
completely separated.

9. The 72:84” and 96" systems must be separated at the common netting chamber and the
negative impacts on the 96" resulting from this separation must be mitigated.

10. The two neighborhoods north of Canal Crossing must also undergo stormwater and
sanitary sewer separation projects. In addition, the separated stormwater from these
neighborhoods will need to be lifted up into the new Canal Crossing collection system
using new stormwater pump stations.

CONCLUSION

The new stormwater collection system, with rooftop, underground and enlarged NJ TRANSIT

detention basin storage, will convey the 25 year storm runoff from Canal Crossing to the Hudson

River re-using the existing 72:84” outfall pipe which will be cleaned and relined. In addition, 50% of

the TSS from the streets will be removed using low impact Green Street techniques including bio-

swales and other bio-retention systems. Rain water will be captured on the roofs, detained and

harvested for reuse within Canal Crossing lowering the water demand for the new community.

Green roofs will also reduce heat islanding within the redevelopment zone.

The final configuration of Canal Crossing was able to meet each of the project goals including:

1.

2
3
4.
5

Use of Stormwater Harvesting techniques.

Use of Green Roof Technologies

Use of Green Streetscapes to provide TSS removal.
Re-use of the Existing 72:84” Outfall pipe.

Separation of Sanitary and Stormwater Sewers.
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SANITARY SEWER

EXISTING SYSTEM

The existing sewer system located within the road network of the proposed redevelopment area is
a combined sewer system (see Figure 1). Stormwater runoff and sanitary sewage are both
captured by inlets and manholes and conveyed by sewer pipes of various diameters along the

existing roadways.

This on site system is composed of nearly 10,000 linear feet of RCP, VCP, steel and circular brick
pipe ranging in size from 12 inches to 96 inches in diameter. The combined sewer flow from the
on-site system drains into an existing 48-inch to 72-inch diameter concrete interceptor located
within the project boundary. This existing interceptor runs in a northwest to southeast direction
within Carteret Avenue, parallel and adjacent to a second existing 96-inch diameter steel (STL)
pipe. The Jersey City Municipal Utilities Authority (JCMUA) has indicated that these interceptors
are approximately 80 to 90 years old. The 72-inch interceptor accepts flow from the on-site system
and two off-site areas to the north of the project totaling approximately 25 acres. The 96-inch STL
pipe conveys off-site flow from a residential area northwest of the redevelopment area. Both the
72-inch and 96-inch interceptors convey the combined flow through the Canal Crossing
Redevelopment Area and beneath the Conrai\NJ Transit Railroad Lines to their respective CSO
regulator located downstream of the redevelopment area. During dry weather conditions and small
storm events the 72-inch and 96-inch pipes convey flow via a 66-inch RCP to the East Side
Pumping Station located northeast of the project site. This pumping station is owned and operated
by the JCMUA. It should be noted that the 72-inch and 96-inch interceptors share a common
netting chamber downstream of their respective regulators. The netting chamber is a large
concrete vault where both pipes connect. Nets are place at the pipe outfall ends within the
chamber to capture debris and prevent it from clogging the pipes and from washing downstream.
Because the two pipes connect in the chamber, both pipes are subject to pressure induced by the
amount of water conveyed by each pipe. Because the larger pipe discharges more water into the
chamber, the smaller pipe is subject to additional pressure from the larger pipe, which can cause

the system to backup and overtop the inlet grates of the combined sewer collection system.
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During wet weather conditions the regulators divert flow through the 72” and 96” systems to their

terminus point at the Hudson River.

In addition to the above, recent cleaning and CCTV of the 72-inch pipe performed by the JCMUA

indicate that rehabilitation of this pipe will be required via spiral wound lining.

DESIGN INTENT/PROPOSED SYSTEM

A draft infrastructure analysis report prepared by Hatch Mott MacDonald (HMM) dated June 2010
discusses reusing the 72-inch and the 96-inch interceptors and a portion of the combined tributary
lines for sanitary purposes (see Figure 2). At first glance, reusing of the 72-inch and 96-inch pipes
appears to be an advantage because these pipes are already in place and discharge off-site
under the rail lines. However, as described above, recent pipe system modeling has determined

the 72-inch and 96-inch pipes experience surcharge conditions.

The HMM report also contemplates the reuse of a portion of the pipes that are tributary to the 72-
inch and 96-inch interceptors. However, recently completed survey field work identified existing
tributary pipe diameters of up to 48 inches and pipe runs having little or no slope and some
instances where pipe runs are back pitched. Because these pipe runs have little to no positive
pitch and the contributing flow will be much less upon the removal of the storm water flow, the
minimum cleansing velocity required for sanitary sewer piping may not be achieved. If a new
interceptor is constructed as discussed below, it will be smaller in diameter than the existing 72-
inch interceptor. Permanently connecting these larger diameter existing tributary pipes to the new

smaller diameter interceptor is not an accepted practice.

This section of the report discusses the construction of a new interceptor through the
redevelopment area along Caven Point Avenue to the western end of the property and
construction of all new tributary piping. The HMM report provides redevelopment projected
sanitary sewer demands of 1.818 MGD average daily flow. Residential and commercial sanitary
sewer demands were estimated based on type, size and flow rates in accordance with NJDEP
rules contained in N.J.A.C. 7:14A-23. Using the updated residential and commercial breakdown,
the sewer demand was calculated to be 1.135 MGD, as seen in Table 1. To convey this flow a 30-
inch diameter interceptor installed at minimum slopes is proposed from the redevelopment area,

across NJ Transit & Conrail Railroad tracks and directly to the 66-inch RCP pump station collection

15



pipe subject to confirmation of elevation and available capacity. This would eliminate connections
to the existing 72-inch and 96-inch interceptors. Sanitary sewer flow from the redevelopment area
will discharge directly to the East Side Pumping Station with no direct sanitary sewer discharge into
the Hudson River. This design will also completely remove exposure to the surcharging existing

interceptors, as none of the new buildings in the redevelopment would tie into them (see Figure 3).

The new sanitary sewer system will be developed within the right-of-way of the existing and
proposed roadways in all locations. However, crossing of the Railroad tracks will require access
through the railroad property. The interceptor will be installed using a jack and bore method placed
within a steel casing pipe as required by the rules and regulations of NJ Transit and Conrail. Micro

tunneling is also being considered as an alternative to a jack and bore construction.

The primary reason for choosing Caven Point Avenue for the new interceptor from the
redevelopment area is because this is the best location for crossing underneath the drainage
basin and the multiple sets of railroad tracks. Initially, Carteret Avenue was considered, as was the
possibility of a second interceptor. However, installation under the tracks becomes increasingly
complicated the further east the boring operation is performed. After performing additional survey
and field investigations, it was deemed unfeasible to install the new sanitary interceptor in Carteret
Avenue with the existing large diameter pipes in place. Survey was able to identify manhole
locations and obtain inverts of the existing 72-inch at several locations. However, no access exists
into the 96-inch within the redevelopment area to obtain horizontal or vertical elevation. The
existing horizontal and vertical locations of the 96-inch pipe were estimated based on test pits
performed by AECOM in Carteret Avenue near the PPG cleanup site, NJ Transit Railroad as-built
information, and collection system design drawings supplied by the JCMUA. Because the 72-inch
and 96-inch pipes are proposed to remain within Carteret Avenue and consume a majority of the
pavement corridor, Caven Point Avenue was chosen for the new proposed 30-inch interceptor. A
proposed sewer main along Halladay Street will pick up the sanitary flow from the redevelopment
area east of Carteret Avenue. Based on survey information, there will be sufficient clearance to
construct a crossing at Carteret Avenue. The possibility of crossing Carteret Avenue at additional
locations such as Pacific Avenue and Whiton Street are also being investigated and appear to be
feasible. However, additional field investigation, such as vacuum test pits should be considered to
locate the top of the 96-inch pipe to verify proper separation between the new interceptor and the

96-inch pipe.
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The new tributary system will consist of piping with diameters ranging between 8 inches to 24
inches installed within the rights-of-way of the redevelopment area as depicted on the final
subdivision. For purposes of design, the tributary piping will be installed at minimum slopes and
pipe sizes as required by the NJDEP to convey the projected flow of the redevelopment area by
gravity to the new 30-inch diameter interceptor located within Caven Point Avenue. It is also
assumed that this new sanitary system will be providing sewer connections for first floor only.
Sanitary Sewer Manholes will be installed as per JCMUA rules and regulations. In addition, all
sanitary sewer piping and manholes within the redevelopment area shall be constructed with pipe
materials acceptable to the NJDEP & JCMUA.

It is assumed any required “clean corridors,” which replace areas of contaminated soils, will be in
place before the new interceptors and tributary piping are installed. Alternatively, the interceptors
may be installed in conjunction with the construction of the clean corridors. The northeast portion
of the redevelopment area near Garfield Avenue is the primary location of these corridors. If soil
contamination continues to be an issue in this area, additional sanitary sewer layouts may need to

be considered.

DESIGN APPROVALS AND REQUIRED PERMITS

The sanitary sewer collection system within the redevelopment area will require state and local
design approvals. It shall be designed in accordance with N.J.A.C. 7:14 Water Pollution Control
Act, N.JA.C. 7:14A New Jersey Pollutant Discharge Elimination System (NJPDES) Rules and
Regulations and Jersey City Municipal Utilities Authority Rules and Regulations. In the case of the
jack and bore construction, the Rules & Regulations of NJ Transit and/or other owners of the tracks
shall be strictly followed. All commercial and residential wastes must comply with PVSC'’s

Pretreatment Regulations.

State Permits that are required include:
e TWA

PROJECTED SANITARY SEWER DEMAND

Residential and commercial sanitary sewer projections were determined based on type and size of
units in accordance with New Jersey DEP NJPDES Rules N.J. A.C. 7:14A-23. Table 1(Canal
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Crossing Redevelopment Area Sanitary Flow Estimates) details the anticipated sanitary sewer
projected flows for the development. A significant discrepancy in the proposed square footage of
office space indicated in the HMM report (7,082,930 sq. ft.) and the current proposed office space
(1,002,165 sq. ft.) results in an anticipated combined total average daily flow of 1.135 MGD rather
than the 1.818 MGD referenced in the HMM report.

HYDRAULIC DESIGN CONSIDERATIONS

The average daily flow and peak flows were calculated using Manning’s Equation and an “n” value
of 0.10 for PVC pipe. As per NJDEP regulations, the sewers were designed to be flowing at twice
the estimated average flow when flowing half full. The sizing and slope of the sanitary sewers were
kept to a minimum to achieve necessary cleansing velocities between 2 and 10 feet per second.
PVC pipe will be used in all areas and ductile iron pipe installed in a steel casing will be used
under the railroad crossings in accordance with JCMUA and NJ Transit specifications, unless

otherwise specified.

SEWER SYSTEM CONSTRUCTION

The following construction items and sanitary sewer pipe appurtenances shall be designed and
specified per the JCMUA Rules and Regulations:

e Coordination with other proposed utilities will be important with respect to timing of
installation. It is crucial that the sanitary sewer be installed first as it is the least flexible and
largest utility and will require a wider area for installation.

o Water mains and water service lines shall be protected from sanitary sewers, storm sewers,
combined sewers, house sewer connections, drains, and sanitary sewer force mains.

o Whenever possible, water mains shall be laid at least 10 feet horizontally from any existing
or proposed sewer.

¢ Where water mains cross sewer lines, the water mains shall be laid at such an elevation
that the top of the sewer is at least 18 inches below the bottom of the Water Main. This
separation should be maintained over a minimum distance of 10 feet on either side of the
sewer line.

e Except at points indicated on the site plans, all sewer mains shall have a depth as required
to service first floor. Excavations shall be made to a point at 6 inches below both the pipe

barrel and bell.
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e Sewer laterals will be installed at a minimum of 2 percent slope while the size is subject to
the calculation of flow from the building to which it will be connected (generally 4 inches or

6 inches).
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POTABLE WATER

INTRODUCTION

Hatch Mott MacDonald (HMM) conducted an infrastructure evaluation of the proposed Canal
Crossing Redevelopment Area in 2010. This evaluation analyzed the existing water system
components, projected water demands within the redevelopment area, and proposed a
distribution system layout and water main sizing for the redevelopment area.  Following the
system evaluation, HDR/Hydroqual developed a hydraulic model that factored the Canal Crossing
Redevelopment Area’s proposed water system into an existing Jersey City Municipal Utilities
Authority (JCMUA) WaterCAD model. The model was then utilized to confirm the proposed pipe
sizing, determine theoretical system flow capacities and rates, pipe velocities and system
pressures and predict system behavior in the Jersey City Municipal Utilities Authority (JCMUA)

system and redevelopment area’s subsystem.

EXISTING SYSTEM

Several existing water transmission mains and distribution mains will be utilized to service this
area. The existing water main infrastructure that is expected to remain includes:

1. A 16” transmission main traversing north and south in Pacific Avenue

2. A 16” transmission main traversing east and west in Caven Point Avenue

3. A 20" transmission main north and south in Garfield Avenue

Currently, the proposed redevelopment area is located in two pressure zones. The JCMUA Low
Pressure Service Zone encompasses water mains east of Halladay Street as well as a 5.0 million
gallon storage tank located on Troy Street. As noted in the HMM water system evaluation report,
the Troy Street Storage Tank experiences low turnover rates, resulting in water quality concerns
due to low system demands in the Low Pressure Service Zone. The remainder of the
redevelopment area lies within JCMUA's high pressure gradient, the Aqueduct Zone, which has a
hydraulic grade line of 240 feet and is supplied from the JCMUA aqueducts. Figure 1 (HMM Figure

3-1 Existing Water Mains) depicts the existing water mains as identified in the HMM report.
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PROPOSED SYSTEM

The HMM evaluation identified the redevelopment area’s subdivision including street layouts,
building footprints and usage, and a conceptual layout of utilities. The HMM water system
evaluation made recommendations regarding the proposed water transmission and distribution
network based on inclusion of projected water demands within the redevelopment area (peak day
and fire flow conditions) on the existing WaterCAD hydraulic model. Figure 2 (HMM Figure 3-2

Proposed Water Mains) identifies the proposed water main layout and sizing determined by HMM.

The subdivision layout was since modified at the client’s request, and the piping layout was
subsequently modified to conform to the new street layout. Additionally, the revised water main
layout excludes an originally-proposed water main extension in Wilkinson Street which, if included
in the layout, would require acquisition of an easement. Figure 3 (Proposed Water Mains —

Revised) depicts the revised plan of the proposed water main layout.

The HMM evaluation also determined the anticipated water demand for the development based on
the proposed building usage. The anticipated annual average residential water demand was
calculated as 932,300 gallons per day (GPD) and the annual average office/retail/civic demand
was calculated as 885,366 GPD. The total projected annual average water demand was

calculated to be 1.818 million gallons per day (MGD).

DESIGN INTENT

The water distribution system within the Canal Crossing Redevelopment Area will be designed to
provide potable water service for fire suppression and domestic use to the proposed residential
and commercial buildings in the area while meeting New Jersey Department of Environmental
Protection (NJDEP) firm capacity requirements. The distribution system improvements will include
installation of new water mains, water service pipes (laterals), air release valves at system high

points, fire hydrants, metering equipment and related water service appurtenances.

In accordance with a recommmendation made in the aforementioned water system evaluation
performed by Hatch Mott MacDonald, since the Canal Crossing Redevelopment Area will include
high-rise structures, the Aqueduct Pressure Zone will be rezoned to include the entire Canal

Crossing Redevelopment Area. Rezoning will also result in direct connection of the new
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distribution mains to existing JCMUA 20-inch and 16-inch transmission mains, thus improving the
supply rate and pressure to the redevelopment area’s sub-system. This proposed hydraulic
rezoning will require valving changes to the existing system. The required valving changes will be

incorporated in the design of the water distribution system.

DESIGN APPROVALS AND REQUIRED PERMITS

The water distribution system within the redevelopment area will require state and local design
approvals. The system will be designed in accordance with N.J.A.C. 7:10 Safe Drinking Water Act
Rules and Regulations and Jersey City Municipal Utilities Authority Rules and Regulations. State
Permits that are required include NJDEP Construct/Modify/Operate Public Water Works Facilities
Permit; local approval includes the Jersey City MUA.

AVAILABLE WATER

The HMM evaluation report references the NJDEP current water demand projections for the water

system as well as the water supply surplus/deficit. The following table is an excerpt from the HMM

report.
Water Supply Deficit or Surplus per NJDEP
Available Supply Committed Demand (Deficit) Or Surplus
Limits
Daily (MGD) 80.000 65.235 14.763
Monthly (MGM) 2,635.000 1,950.391 684.609
Yearly (MGY) 20,732.000 18,946.277 1,785.723

As depicted in the table, the NJDEP firm capacity analysis for the existing water system indicates
that adequate water supply surplus exists to accommodate the total projected annual average

1.818 million gallons per day (MGD) required for the anticipated build-out.

SYSTEM DEMAND/DOMESTIC WATER

Residential potable water demand will be determined based on type and size of units in
accordance with New Jersey Residential Site Improvement Standards §5:21-5.2. Water demand
for office and retail buildings will be determined in accordance with the New Jersey Safe Drinking
Water Act §7:10-12.6. Figure 4: (Canal Crossing Redevelopment Area Water Demand Estimates)
details the anticipated water demand for the development. A significant discrepancy in the

proposed square footage of office space indicated in the HMM report (7,082,930 sq. ft.) and the
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current proposed office space (1,002,165 sqg. ft.) results in an anticipated combined total average
daily flow of 1.046 MGD rather than the 1.818 MGD referenced in the HMM report.

FIRE FLOW DEMAND

The potable water supply required to provide adequate fire protection within the redevelopment
area shall be determined in accordance with the 2012 edition of the International Fire Code (IFC),
Appendix B “Fire Flow Requirements for Buildings” and is based on the area and construction type

of the buildings being protected.

The total floor area of the largest proposed office building to be constructed as part of the
redevelopment area is 143,000 sq. ft. although the building construction types have not yet been
determined. For reference, however, the IFC indicates that a 143,000 sq. ft. building of Type IA or
IB construction would require a fire flow of 4,000 gallons per minute (gpm), while the same size

building of Type IIA and IlIA would require a fire-flow of 5,500 gpm.

It is not possible to determine the required fire flow until the building construction types are
determined; however, if non-combustible materials are utilized in construction of the buildings (i.e.
Type | and Type II), a fire flow of up to 5,500 gpm may be required for the largest proposed office
building. However, a 50% reduction of fire flow may be allowed if the building is provided with an

approved automatic sprinkler system.

HYDRAULIC DESIGN CONSIDERATIONS

The adequacy of the proposed water distribution pipe network sizing has been confirmed through
use of the HDR/Hydroqual Water CAD hydraulic model utilizing the anticipated water demand
estimates listed in attached Figure 4 (Canal Crossing Redevelopment Area Water Demand
Estimates). It should be noted that the model utilizes low Hazen-Williams friction factors (C

factors), resulting in conservative flow rates and pressure results.

WATER DISTRIBUTION SYSTEM CONSTRUCTION

Water system design relative to pipe, fittings, and appurtenances materials selection, sizing,
location and installation will be determined in accordance with the JCMUA “Rules and Regulations
for Furnishing Water Service.” In general, water mains will be Class 350 cement-lined ductile iron

pipe and have a minimum burial depth of 4 feet (4’) and a maximum burial depth of 6 feet (6’). The
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JCMUA stipulates that straight runs of pipe shall have mechanical joints or push-on joints and all
bends shall have mechanical joints. In addition to the JCMUA-specified joint requirement, all
bends will be mechanically restrained. A sufficient number of system valves shall be provided to
minimize service interruptions. The minimum number of valves to be provided at each water main

intersection shall be determined using an “n-1” formula where “n” is the number of pipes and “n-1”

is the number of valves to be provided.

When crossing over an existing pipe or conduit, new water mains will be encased in a corrosion-
protected steel casing. If a new main is to cross under an existing water main the existing water
main shall be cradled or supported by other means. Whenever possible, water mains will be
located at least 10 feet horizontally from any existing or proposed sewer main. Wherever water
mains must cross over sewer lines the bottom of the water main will be located at least 18 inches
from the top of the sewer main for a minimum distance of 10 feet on either side of the crossing.
Proposed water mains will be offset at a distance of five (5) feet from the face of the curb on most

roadways.

Air release valves will be provided at all high points in the distribution system.

Fire hydrants will be located with a maximum spacing of 300 feet (300’) and shall be no closer than
20 feet from the point of tangency or curvature at intersections. Additionally, fire hydrants will be

no closer than ten (10) feet from the edge of a residential driveway or 20 feet from the edge of a

commercial driveway.
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PARKS AND OPEN SPACE

CANAL WAY PARK

Canal Way Park acts as the centerpiece of the Canal Crossing Redevelopment Area, providing a
linear, multi-purpose green space, serving both residents and visitors to Canal Crossing, and
linking the new development to its historic roots. The park is comprised of three segments, with a
total length of 2,275 feet, and encompasses the Morris Canal right-of-way within Canal Crossing.
Park improvements include a variety of spaces for passive recreation, historic features,
landscaped areas, park lighting, and site furniture. Permeable paving and bioretention areas in the

landscaping provide sustainable solutions for storm water management.

The southern segment of Canal Way Park, at 38 feet wide and 905 feet in length, is the narrowest
segment. It stretches from Wilkinson Avenue north to Caven Point Avenue. The southern terminus
of the park provides a connection to South End Park, and allows for a continuation of the Morris
Canal Greenway to the boundary of the Canal Crossing Redevelopment Area. This segment of the
park is comprised of a 16-foot wide promenade path, with historical markers, benches, planters,
and other site amenities located at regular intervals. The path is bordered on both sides by
landscaped areas and an allee of shade trees. The southern segment connects to Claremont

Green, a 1.06-acre park in the center of Canal Way.

North of Claremont Green, Canal Way Park takes on a more complex character. The park widens
to 52 feet for the remaining 1,370 feet, which encompass two segments between Claremont
Avenue and Forrest Street. The first historic feature, a raised walkway reminiscent of the Morris
Canal’s lochs, is located immediately north of Claremont Avenue.  Stone walls and curved
planting beds evoke the appearance of the loch. As the path returns to grade, it splits into two 10-
foot wide sections, flanking a series of gathering spaces, including a lawn panel and plaza, and
seating areas under a Bosque of flowering trees. This segment of the park concludes with a

second raised section, again invoking the historic connection to the canal.

The final sections of the park, from Carteret Avenue to Forrest Avenue, features a less formal

design, beginning and ending with a center landscaped area. Two landforms, reminiscent of the

25



Morris Canal’s inclined planes, surround a central plaza and performance space. The inclined
planes feature sloping lawn panels that terminate in a series of stone steps, creating amphitheater
seating for outdoor performances. Canal Way Park’s northern terminus connects to the Garfield

Station Plaza.

DESIGN INTENT

Canal Way Park is intended to serve as the central green space of the Canal Crossing
Redevelopment Area, providing a continuous series of recreation spaces running the entire length
of the redevelopment area. Canal Way Park also functions as a piece of the Morris Canal
Greenway, and provides a continuation of the greenway from Berry Lane Park, to the south. The
park is intended to provide a destination for residents and visitors to Canal Crossing, as well as a
pleasant experience for users traveling through the redevelopment area, while adhering to the

sustainable design standards of the redevelopment area.

DESIGN CONSIDERATIONS AND CRITERIA

Canal Way Park’s inclusion in the historic Morris Canal Greenway is a primary influence on the
park's design. The Morris Canal Greenway requires a continuous path of sufficient width to
accommodate multiple categories of users. A single path, with a minimum width of 16 feet, or a
double path, with minimum widths of 8 feet each, is to be maintained for the entire length of the
park. In additional to the park path, a dedicated on-street bike lane has been designed to parallel
Canal Way Park, providing an alternate option for cyclists traveling the Morris Canal Greenway and
commuters traveling along Canal Way. Interpretive signage and historic markers are to be
included at regular intervals. Materials selection in the park is also influenced by the history of the
area. Stone walls reminiscent of those used along the canal will be incorporated into park
features. Along the northern segment of the park, landscape areas mimic the natural portions of

the canal.

Pedestrian safety concerns and the need to preserve the continuity of the park between segments
mandate special the handling of intersections along Canal Way. Intersections are to receive
specialty paving, for traffic calming, and crosswalks between medians are raised to enhance
pedestrian safety and minimize breaks between park segments. Bollards and raised planters
provide a barrier between park users and vehicular traffic, and detectable warning pads will be

installed at the full width of the crossing, in all locations with a raised crosswalk.
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Sustainable design requirements also significantly influence the park design. Permeable paving
and bioretention planting allow for storm water to be captured, filtered, and stored, thereby
reducing runoff and water pollution. Park plantings are to be designed based on both their ability

to function as part of the storm water management system and their aesthetic value.

Amenities in Canal Way Park are to be designed to meet the needs of the adjacent user groups. In
the southern segment of the park, the primary user group is Canal Crossing residents, and the
park requires a more residential character, with small groupings of benches and continuous
planting areas. North of Claremont Green, the user group changes to a mix of retail and
residential, and the character of the park changes as well. Larger seating areas and plaza space
sufficient for public events are needed. Seating and bike racks are to be located at frequent
intervals in all segments. However the section relating to the mixed use areas requires a greater

number of both.

Park lighting is needed for both user safety and to enhance aesthetics. Residential scale street
lighting provides a continual light level of 1 foot-candle, meeting the Jersey City requirements for
sidewalk lighting. Accent lighting at park features provides additional interest. To minimize park
maintenance, primary path lighting is to conform to the PSE&G standard lighting options. Accent
lighting will deviate from the standard PSE&G fixtures and requires a maintenance plan. Additional
electric service is to be provided to the main plaza spaces and outlets are to be installed on park

lights.

CAVEN POINT STATION PLAZA

Caven Point Station Plaza is a 0.27 acre plaza, located along Emma Street between Pacific Avenue
and Pine Street. The plaza will serve the new Caven Point Light Rail Station, on the opposite side
of Pine Street. Amenities will include seating, shade structures, specialty paving, litter and recycling

receptacles, and landscaped areas.

A conceptual design and cost estimate have been developed for Caven Point Station Plaza.
Further design development of this park will be addressed in the future with input from the Canal

Crossing community.
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DESIGN INTENT

Caven Point Station Plaza is intended to provide a space for waiting commuters, as well as patrons

of the adjacent shops and restaurants.

DESIGN CONSIDERATIONS AND CRITERIA

Caven Point Station Plaza’s narrow linear shape and high anticipated volume of users require a
design with small pockets of landscaping in a large, open plaza. The plaza will serve as a location
for commuters to wait after being dropped off or before being picked up, along Emma Street. The
sidewalk along Emma Street will receive the same specialty paving pattern as the plaza itself, and
will become an extension of the plaza. Small groupings of benches and tables and chairs are to
be located throughout the plaza, providing multiple opportunities for seating and gathering. Some
of these seating areas are to be positioned closer to the retail establishments along the southern
edge of the plaza to encourage use by shoppers. Shade structures and shelters will be provided

to offer protected waiting areas for use in inclement weather.

Commuters are expected to approach the station and plaza via bicycle as well as car, and bike
racks will be provided. The anticipated volume of cyclists is very high, and bike racks must

accommodate between 75 and 100 bicycles.

The connection to the Caven Point Station will be strengthened through the use of specialty
pavement at the intersection of Emma Street and Pine Street. The change in pavement at the
intersection will provide a visual connection between the station and the plaza, as well as a signal

to motorists to watch for pedestrians crossing Pine Street.

CENTRAL PARK

Central Park is location in the northeastern residential section of the Canal Crossing
Redevelopment Area. The park is comprised of two 0.64-acre sections, separated by Pacific
Avenue. Where Pacific Avenue bisects the park, the roadway median widens to form a 66-foot
wide by 190-foot green space. Central Park will include both passive and active recreation areas.

A conceptual design and cost estimate have been developed for Central Park. Further design
development of this park will be addressed in the future, with input from the Canal Crossing

community.
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DESIGN INTENT

Central Park is intended to function as the main active recreation space and passive green space

for the surrounding residential community. The park will provide activities for various age groups.

DESIGN CONSIDERATIONS AND CRITERIA

The physical layout of the park requires a design that provides a strong connection across Pacific
Avenue. This portion of Pacific Avenue, from Park Drive North to Park Drive South, is to receive
specialty paving to assist in forming a visual connection between the two park parcels, and to alert

motorists to the likelihood of frequent pedestrian crossings.

The park design will balance active and passive recreation spaces to provide a range of activities
for nearby residents. Active uses will include but are not limited to play areas for different age
groups, a spray park, a dog run, and possible tennis courts. The size of each park parcel limits
the type of active recreation that can be incorporated into the park design. Multiple, smaller uses,
such as playgrounds, community gardens, and a dog run, will provide more opportunities for
residents to use the park than a single larger use such as a basketball court. Passive uses will
include open lawn space, a picnic grove, and small plaza spaces for informal gatherings. Shade
structures and site furniture, including benches, tables, bike racks, and litter and recycling

receptacles will be provided.

CLAREMONT GREEN

Claremont Green is a 1-acre park, located on Canal Way between Caven Point Avenue and
Claremont Avenue. The park will accommodate several distinct user groups, including residents
from the Canal Crossing neighborhood, shoppers and employees of the retail and commercial
establishments to the north, and visitors traveling the Morris Canal Greenway. Amenities will
include large scale gathering and event space, areas for both passive and active recreation,

smaller seating areas, a central water feature, and planted areas.

DESIGN INTENT

Claremont Green functions as the centerpiece of Canal Way Park and provides a main gathering
space as well as the only active recreation in the Canal Way corridor. Claremont Green
encompasses the entire width of the Morris Canal right-of-way, and the design of the park focuses

on the connection to the historic canal.
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DESsIGN CONSIDERATIONS AND CRITERIA

Claremont Green provides the main gathering space along Canal Way. A large plaza for public
events and a central water feature, reminiscent of the Morris Canal, are the focal points of the park.
Active recreation spaces, including a play area for children and a dog run, are to be included in the
western half of the park, nearer to the residential neighborhood. The eastern portion of the park
provides small pockets of seating and landscaping relating to the retail establishments along the

eastern edge.

Circulation in the park is heavily influenced by the Morris Canal Greenway, which continues
through the park. A shared use path, with a minimum width of 16 feet must continue through the
park as part of the greenway. Views along this corridor, both from Claremont Green and from
Canal Way Park into Claremont Green, are a determining factor in the location and form of the
park’s central feature. Just as in Canal Way Park, the historic connection to the Morris Canal

influences the materials and site furniture selection.

GARFIELD STATION PLAZA

Garfield Station Plaza is located at the northern terminus of Canal Way and serves to connect the
Canal Crossing Redevelopment Area to the existing light rail stop at Garfield Avenue. A new
station will be installed as part of the light rail connection. The plaza will be bordered on two sides

by retail establishments, and be used by shoppers, as well as commuters.

DESIGN INTENT

The Garfield Station Plaza’s primary purpose is to provide light rail users with a comfortable, safe,
and pleasant place to wait for the next train or a ride home from the station. The plaza is also

intended to provide gathering space for patrons of the adjacent retail establishments.

DEsIGN CONSIDERATIONS AND CRITERIA

Efficient and safe circulation routes for commuters are the primary design criteria for the Garfield
Station Plaza. Commuters will approach the plaza on foot, by bicycle, or by car or bus. Pedestrian
traffic requires safe crossings at adjacent roadways, and a clear path from the sidewalk to the
station staircase. A high volume of commuters is expected to arrive via bicycle, requiring a clearly
demarcated bicycle path connection and a sufficient quantity of bike racks located near the station

staircase. Based on observed bicycle use patterns at nearby light rail stations, between 75 and
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100 cyclists are expected to pass through the Garfield Station Plaza per day. The expectation that
commuters will spend time in the plaza, waiting for a bus connection or to be picked up by a car,
necessitates seating near the roadway, as well as seating close to the light rail station. The plaza

must provide sheltered seating options, to protect those waiting in inclement weather.

In addition to the considerations for commuters, the plaza design must accommodate the patrons
of the adjacent retail establishments. Seating areas that are primarily dedicated to the retail
establishments will also be used by commuters during peak times, and should relate well to both
the station and the retail buildings. Planted areas will soften views, provide shade for users, and
add interest to the plaza. Grading at Garfield Station Plaza will be dependent on the final grading

of the adjacent development lots.

NEIGHBORHOOD PLAYGROUND

Neighborhood Playground is a half-acre park located along the eastern edge of the Canal
Crossing Redevelopment Area, north of Dakota Street. Neighborhood Playground will feature

active recreation, with associated landscaping and seating areas.

A conceptual design and cost estimate have been developed for Neighborhood Playground.
Further design development of this park will be addressed in the future, with input from the Canal

Crossing community.

DESIGN INTENT

Neighborhood Playground is intended to meet the needs for active recreation in the residential

community.

DESIGN CONSIDERATIONS AND CRITERIA

Neighborhood Playground will be a heavily programmed space, with very little passive recreation
space. As a park devoted to active recreation, it will provide a location for larger scale activities,
such as basketball and tennis courts, and a larger play area, designed to accommodate multiple
age groups. A small area of seating and small gathering space will be required. However, these
spaces will be designed to serve the needs of the residents using the active portions of the park,
and will not be intended to be destinations themselves. Shade structures, benches, bike racks,

litter and recycling receptacles and water fountains will be included in the park design.
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SOUTH END PARK

Encompassing the open space area along the southern edge of the Canal Crossing
Redevelopment Area, South End Park is the largest area of parkland in Canal Crossing. The six-
acre park includes a variety of special conditions, including steep slopes and the land beneath a
portion of the New Jersey Turnpike. The Morris Canal Greenway continues along the extension of
Canal Way through South End Park to the boundary of the redevelopment area, where the
roadway connects to an adjacent private development. South End Park will feature a mix of active

and passive recreation uses, and a wide variety of park amenities.

A conceptual design and cost estimate have been developed for South End Park. Further design
development of this park will be addressed in the future, with input from the Canal Crossing

community.

DESIGN INTENT

South End Park provides a buffer along the southern boundary of the redevelopment area and a
connection between Canal Way Park and the property to the south through the extension of Canal
Way along the Morris Canal Greenway. The park is intended to provide recreation space for
residents and accommodate some of the activities that require more space than can is available in

the other neighborhood parks.

DEsIGN CONSIDERATIONS AND CRITERIA

The special conditions encountered in South End Park present specific design constraints and
opportunities. The steep slopes to the west of the park are to be left largely intact, and will act as a
natural buffer with existing vegetation. The easement for the New Jersey Turnpike overpass is to
left primarily as open lawn and landscaping and the design must comply with the terms of the
easement. The 16-foot minimum width shared use path of the Morris Canal Greenway is to
continue along the Canal Way roadway extension, without interruption to the boundary of the
redevelopment area, where it will join with a portion of the greenway that is to be constructed on

the adjacent property.

As the largest park in Canal Crossing, South End Park offers an opportunity to install larger active
recreation areas, including a little league ballfield, basketball and tennis courts, and additional

sports courts. A larger shelter structure and special features such as a carousel will also be
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included. A continuous path system with periodic