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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

1

of

Jersey

City

as

a

whole.

ROADWAYS
The roadway designs for this project were based on the following design criteria, methodology and
standards:
1. Because of the recent hurricane and a subsequently revised flood map, the roadway gutter
line grades are based on the new assumed base flood elevation of 12.0 as a minimum
grade.
2. Overall roadway design is based on the existing conditions of the surrounding area,
especially where the project site will tie into existing grades to remain along the project
perimeter.
3. Roadway design is in accordance with the latest edition of the AASHTO Policy for
Geometric Design of Highways and Streets and the NJDEP Municipal Storm Water
Management Program.
4. Curb return radii have been set at 15 feet. This is based on an inspection of curb returns in
two neighborhoods recently completed by the Jersey City Engineering Department. The
neighborhoods were south of Montgomery Street near the water front and north of Newark
Ave by Jersey Ave. Twelve different intersections were measured and the average curb
return radius was 15 feet. The Jersey City Engineering Department has requested the
standard curb return radius equal 15 feet.
5. Handicap ramps are in accordance with the 2010 ADA Guidelines for Accessible Design
and PROWAG.
6. Construction details are based on the current Jersey City Standard Roadway details.
7. The intersection of Canal Way and Carteret Avenue is a difficult intersection for traffic
control because of the wide median along Canal Way. It was determined, after much
discussion, to signalize this intersection and to place the bicycle lanes adjacent to the
parking lanes in order to limit the number of bicycle movements that could interfere with
vehicular and pedestrian movements.
8. Halladay Street and Pacific Avenue were originally one way streets that were modified to
become two way streets. The City will need to review these streets at and outside the
redevelopment limits where to make sure the one way to two way change in traffic patterns
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work. The roadways may need to be reconfigured beyond the limits of the redevelopment
area.
9. Impacts to the Hudson Bergen Light Rail crossing where traffic pattern and roadway
configuration changes occur will need to be reviewed by New Jersey Transit.
10. Streets with grassed and parkland medians are designed to grade toward the medians in
order to utilize these areas for storm water management and to promote “green”
infrastructure by using bio-retention and underground detention systems for storage and
groundwater recharge.
11. In order to promote the redevelopment area as a pedestrian friendly development,
sidewalks were designed to be as wide as possible within the public right-of-way. Where
possible, sidewalk widths were designed to be 15 feet. There are some locations where
right-of-way was not wide enough, causing the back of sidewalk to extend beyond the
right-of-way and onto the adjacent property. These locations will require some type of
easement for the construction and maintenance of the sidewalk outside the right-of-way.
12. Signalize the intersection of Garfield Avenue and Carteret Avenue.
13. Signalize the intersection of Garfield Avenue and Claremont Avenue.
14. Remove the traffic signal at Garfield Avenue and Caven Point Avenue and make Caven
Point Avenue a right-in/right-out only street.
15. Modify the traffic signal timing at the intersection of Garfield Avenue with Bayview Avenue
to increase capacity for southbound Garfield Avenue
16. Signal timing adjustment at Communipaw Avenue with Garfield/Summit Avenue.
17. Restrict parking along both sides of Garfield Avenue and widen Garfield Avenue to
accommodate a three-lane cross section. Provide exclusive left turn lanes in each direction
along Garfield Avenue at Claremont Avenue and Carteret Avenue. Include a raised
landscaped median along the Garfield Avenue mid-block between Bayview Avenue and
Claremont Avenue, between Claremont Avenue and Carteret Avenue and between Carteret
Avenue and the Light Rail tracks.
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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.

AREA
LOCATION

TABLE-1
EXISTING LAND-USE
AREA IN ACRES
RESIDENTIAL/
COMMERCIAL

AREA TO BE
DEVELOPED
11.45
(Onsite DA-1)

INDUSTRIAL
89.00

WOODS
5.80

GRASS
2.75

RAIL/
GRAVEL
2.00

TOTAL
(ac)
111.00

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
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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
5

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.

HUDSON-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.

ELEVATION (ft.)
4.8
6.00
8.00

TABLE 2
STAGE-STORAGE HBLR BASIN
AREA (acres)
2.78
7.45
12.20

VOLUME (ac-ft)
0
5.912
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.
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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
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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:
•

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.
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TABLE 3
STORMWATER RETAINAGE BY BLOCK

Block

Lot

Required
Volume
(CF)

21404
21501.01
21501.02
21501.02
21501.02
21501.03
21501.04
21501.05
21501.06
21502.01
21502.03
21502.04
21503.01
21503.03
21503.04
21503.06
21503.07
21503.08
21503.09
21503.1
21503.11
21503.12
21503.13
21503.14
21503.15
21503.16
21509.01
21509.02
21510.01
21510.02
21510.03

2.01
1
1
3
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1&2
1
1

26,043
20,043
24,543
14,453
17,725
28,770
21,407
22,907
22,907
15,953
15,953
23,725
16,907
15,680
15,953
15,953
29,179
17,998
17,180
17,180
17,180
24,816
16,089
16,635
23,861
18,407
16,907
30,679
22,225
13,362
24,543

Detention
Bottom
Invert
Elevation
(FT)
8.50
8.00
8.00
9.00
9.00
8.00
8.00
7.50
8.00
7.50
8.25
8.00
7.50
7.00
7.00
7.00
7.50
8.50
8.00
7.50
6.50
6.00
7.50
7.50
7.00
7.50
8.50
7.00
8.50
8.75
8.50
9

Orifice
Diameter
(IN)

Weir
Elevation
(FT)

Weir
Width
(FT)

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

10.05
9.15
9.45
9.85
10.05
9.75
9.25
8.85
9.35
8.35
9.10
9.40
8.40
7.85
7.90
7.90
9.25
9.50
8.90
8.80
7.80
7.55
8.40
8.40
8.40
8.50
9.40
8.90
9.75
9.40
9.95

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0

21510.04
1
21510.05
1
22704
7.01
23707
23.01
23707
23.01
24301.01
1
24301.02
1
24301.03
1
24301.04
1
24301.05
1&2
TOTAL

19,907
7.50
4.00
19,225
8.00
4.00
16,907
12.00
4.00
26,724
17.00
4.00
17,725
13.00
4.00
18,134
13.00
4.00
16,771
14.00
4.00
21,134
13.00
4.00
23,452
7.50
4.00
22,498
8.75
4.00
827,640
STORAGE WITHIN CANAL WAY PARK

8.60
9.05
12.90
18.60
14.00
14.00
15.00
14.20
8.85
10.05

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0

Storage
Area

Required
Volume
(CF)

Detention Bottom
Invert Elevation
(FT)

Orifice
Diameter
(IN)

C1
C2
C3
C4
C5
C6
TOTAL

8,486
5,469
5,846
8,297
6,600
8,863
43,560

10.50
12.00
10.00
9.00
9.00
9.00

3.00
3.00
3.00
3.00
3.00
3.00

o

The existing NJ TRANSIT Basin will be expanded in a southerly direction,
approximately 40 acre-ft.

It will also be integrated into the upgraded Canal

Crossing collection and detention systems so they function in concert during each
rainfall event.
•

Green Roofs and Rainwater Harvesting:
o

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

o

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 ¼”
of rainfall.

For storm events larger than 1 ¼”, runoff cannot be harvested

completely and will be bypassed into the stormwater collection system.
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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.
•

These systems are as follows:
o

Bioretention Basins

o

Filterra Water Quality System

o

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:
•

Claremont Avenue

•

Pacific Avenue

•

Canal Way from Wilkinson Avenue to Caven Point Avenue

•

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 bioswales 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. Use of Stormwater Harvesting techniques.
2. Use of Green Roof Technologies
3. Use of Green Streetscapes to provide TSS removal.
4. Re-use of the Existing 72:84” Outfall pipe.

5. 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 Conrail\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 72inch 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 72inch 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 30inch 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
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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.J.A.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:
•

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.
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Table 1(Canal

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:
•

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.

•

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.

•

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.

•

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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•

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 recommendation 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

Daily (MGD)
Monthly (MGM)
Yearly (MGY)

Available Supply
Limits
80.000
2,635.000
20,732.000

Committed Demand

(Deficit) Or Surplus

65.235
1,950.391
18,946.277

14.763
684.609
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 sq. 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 IIIA 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 l and Type ll), 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 corrosionprotected 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 10foot 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
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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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DESIGN 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 sixacre 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 seating areas will connect the various park
features. Shade structures, benches, tables and chairs, litter and recycling receptacles, and bike
racks will also be provided.

TOWN SQUARE
Town Square is a 0.92-acre park west of Pacific Avenue and north of Claremont Avenue. Town
Square is centrally located within the redevelopment area and will be used by the majority of
residents in Canal Crossing. Park amenities will include open lawn and plaza space, seating
areas, specialty paving, site furniture, and landscaped areas.
A conceptual design and cost estimate have been developed for Town Square. Further design
development of this park will be addressed in the future, with input from the Canal Crossing
community.

DESIGN INTENT
Town Square is intended primarily for passive gathering space and programmed public activities.
Town Square will serve as the primary location for public events to be held within the residential
neighborhood south of Canal Way.

DESIGN CONSIDERATIONS AND CRITERIA:
The primary determining factor in the design of Town Square is its intended function as a space for
public events. A large central lawn space with an adjacent plaza and seating areas forms the main
part of the park. Landscape areas provide separation from the roadway and shade for seating
areas. Multi-purpose elements, such as seat walls, will be incorporated into the design to lend
flexibility to the space. Site furniture, including benches, tables and chairs, and litter and recycling
receptacles, are to be located to provide the maximum benefit for users without interfering with the
main event space. A band shell or other large shade structure may be included in the park
amenities.
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APPENDIX A
EXISTING CONDITIONS MAP
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

June 24, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency
Jeremy Colangelo-Bryan, New Jersey Transit

CC:

Chuck Lee & Jeff Reeves, Jersey City Engineering
Dan Becht, Rich Haytus, & Kurt Roedema, Jersey City MUA
Bob Cotter, Maryann Bucci-Carter, & Naomi Hsu Jersey City Div. of Planning
Kevin Byrnes, Waterware Corp.

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Stormwater Design- Response to Questions from NJT

It should be noted that significant design development has occurred since our draft report was
provided to NJT. Multiple stormwater collection system and outfall options were studied. The City
has selected an option that re-uses the existing 72” outfall serving the Canal Crossing area. This
option is known as “3a” and is described below.
This case assumes:
 The existing Transit Basin can be expanded by an additional 40 ac-ft to the South.
 The expanded Transit Basin will be connected to the existing 72-inch line where it passes
under the basin.
 A stormwater and sanitary sewer separation project has been completed for the two
neighborhoods to the north and all areas within Canal Crossing have been separated before
the basin and 72-inch system are connected.
 The 72-inch system is separated from the 96-inch system at the netting chamber.
 12 acre-ft of additional onsite storage is provided by the Developer(s) within Canal
Crossing.
 The 72:84” system is cleaned of debris. (It was reported by the MUA that a portion of the
72-inch system near the river is partially blocked with debris.)
 The 72:84” system is relined. The lining system must have a Manning’s roughness of 0.011
or less and the lining thickness must be 6” or less.
 The stormwater from the two neighborhoods north of Canal Crossing will utilize the
existing pipes that currently flow to the 72”.
An improved SWMM model was created. Individual hydrographs for each tributary area flowing
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into the 72-inch system were calculated using a separated Pondpack computer model. These
hydrographs were imported into the SWMM model at the appropriate node along the pipe model.
The detailed analysis of this system is enclosed, including the input hydrographs and SWMM
results.

It should be noted that the existing Transit Basin already receives flow from the Transit Storage and
Maintenance facility and other areas south of Canal Crossing. This runoff will continue to flow into
the expanded basin and has been included as inflow directly to the basin in the SWMM model. The
new SWMM model also included an estimated inside diameter reduction and improved Manning’s
roughness coefficient of 0.010 for the new lining.
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The improved SWMM model predicts that a lined 72:84” system would be able to convey the 25 Yr
Storm during high tide without the need to disconnect the tributary areas east of the regulator. The
expanded basin is able to detain and delay the discharge from Canal Crossing. The delay provided
by the expanded basin gives other tributary areas east of the regulator time to evacuate through the
72-inch system to the river after which the runoff from Canal Crossing and Transit yards stored in
the basin discharges to the river. This also provides a positive outfall for the Transit basin.
In response to NJT Review comments and request for additional information, we have enclosed
additional information requested by NJT. All NJT comments are in italics, and Project Team

responses in bold.

“NJ TRANSIT will need the following additional information in order to do a complete review
of the T&M design:
1. Existing topography of streets modeled as “ponds” in the existing conditions
model should be provided to verify stage/storage input. Existing topography of
the streets modeled as “ponds” in the existing conditions model is included in
the survey plans prepared by Dresdner Robin of the Project Team, which are
enclosed We have also enclosed a colorized map of the area near the basin.
Red areas are elevation 6 and lower. Blue are areas that are 6 to 8 feet
elevation.
2. Detailed drainage area map for the existing conditions model where the

drainage area map provided in the report does not include subareas used in
model. We have enclosed a copy of the overall drainage area map matching the
existing conditions.
3. Map showing Time of Concentration paths for existing conditions model is not
provided in Appendix B, as stated in the report and should be provided. A map
showing the Tc paths was not generated, as Tc paths were estimated, not
mapped.
4. Existing conditions model input data missing for the weir flow from “low-lying

area” over the curb of Caven Point Road and the hummock along the fence line
to the NJ Transit basin and for the outlet piping from shop-yard (small)
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detention basin to NJ Transit Basin. The low lying area weir is 485 ft long and
is set at 8.5 ft. The SB weir is 390 ft long and is at elevation 8.0 ft.
5. Proposed Conditions Drainage Area map with Time of Concentration Paths.
Tc’s were estimated.
6. Proposed Grading/Stormwater Plans for Canal Way, including design details
for proposed underground detention system & outlet structure. Typical details
for underground detention systems are enclosed. No specific details for outlet
structures are available at this stage in the design.
7. Proposed Grading/Stormwater Plans for Courtyards, including design details
for proposed underground detention system & outlet structure. See item 6
8. Construction details for proposed “Green Roof” systems used in proposed
conditions model. Typical details for Green roof and roof top storage are
enclosed. No specific details are available at this time as these will be
designed privately by private developers.
9. Report text indicates NJ Transit Basin is to be enlarged to account for lost

volume in existing “low-lying area” due to proposed raising of redevelopment
site. No information provided on NJ Transit Basin enlargement. We are
proposing to expand the transit basin to the south. A new intake and outfall
structure is proposed connecting the basin to the existing 72” pipe that passes
under the north end of the basin. This connection will be made only after this
72” pipe is converted to stormwater only service. Details of this connection
have are not yet designed. Once connected, the basin would be able to fully
drain into the 72” pipe.

NJT has identified the following outstanding items with regard to the Canal Crossing project’s
assessment of stormwater issues.
Data requests
The Canal Crossing team has prepared a hydrologic and hydraulic report to assess existing
conditions as well as how those conditions would changes under proposed Canal Crossing
drainage options. The report and the assessment of existing conditions are based on the
existing elevations at the Canal Crossing site. Standard documentation includes a site plan
containing topographic data (spot elevations and contour lines) with the existing utilities
mapped (storm sewers and catch basins) with grading and drainage plans and drainage
patterns. The plans contained in the existing reports that have been shared with NJT do not
contain sufficient information for NJT to assess drainage patterns. In addition, detailed
mapping of the proposed grading and drainage plans is needed for NJT to make a complete
assessment. See comments #1 and #2 above.
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Current and Proposed Conditions
The report appears to have been based solely on the 1996 drainage design study for HBLR’s
preliminary construction plans in the DBOM. This report and the proposed site plans were
preliminary plans prepared by Parsons Brinckerhoff at a 30% level of design which do not
reflect the as built conditions. Twenty-First Century (URS) made considerable changes to the
PB plans during subsequent phases. NJ TRANSIT strongly suggests that T&M obtain the final
URS design plans and drainage and detention basin stormwater management calculations in
their assessment on how the development site and the yard drainage system would operate
under actual conditions. NJ TRANSIT has asked for the current, full-scale, survey plans
prepared by Dresdner Robins and the T&M team and the plans have not been provided to date
allow NJ TRANSIT to assess the current drainage conditions before any modifications are
proposed. Absent the full scale drawings upstream and downstream of the yard, NJ TRANSIT
cannot adequately assess the proposal. The Project Team has received and reviewed the
URS plans and has attached the updated survey.
Recent Events
NJT would be interested to understand how the site was impacted by Hurricane Sandy and if
any analysis was done to understand how an event of similar magnitude would impact the
light rail facilities and the proposed stormwater options. During the storm, the yard did not
see any major flooding of the yard tracks, structures and the below-grade signal and
communication lines. The Preliminary work maps have revised the BFE in the site to
Zone AE Elevation 11, therefore, we have graded the site to place all roads above the
BFE.

Assignment of Responsibility for Maintenance, Operation and Liability
The proposals do not address the delegation of responsibilities for operation and maintenance
of the development’s stormwater management measures and the recourse provided to
downstream users should there be any default in proper care and maintenance. This phase
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of the project only takes the design to 60%, therefore, the O&M Manuals will not be
part of the submission. However, the JCRA and NJT should discuss same.
Liberty State Park Site Contamination
There is no discussion of the chromium contamination in the proposed outlet for the park’s
wetland system and how the upstream areas are protected from contaminate migration in
case of tidal surges creating a backflow condition. The chrome remediation will be
completed 2015 per latest agreement between the City and PPG.
Real Estate
We advise that the T&M team speak with NJT’s Real Estate Department in order to
understand what is needed to obtain an easement for use of NJT property. State rules do not
grant such easements without an appraisal and compensation for the drainage easement.
Although there may be exceptions for municipalities, NJT suggests that the potential costs be
factored into project estimates. Current estimates state that easement costs are
excluded as it is hard to anticipate when expansion would occur. We should review
this item when we meet to discuss.
H:\JCRA\00010\Correspondence\Delisle_Drainage Response Memo.doc
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

June 24, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency

CC:

Chuck Lee & Jeff Reeves, Jersey City Engineering
Dan Becht, Rich Haytus, & Kurt Roedema, Jersey City MUA
Bob Cotter, Maryann Bucci-Carter, & Naomi Hsu Jersey City Div. of Planning
Kevin Byrnes, Waterware Corp.

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Stormwater Design Analysis

As requested by the JCMUA at our April 25, 2013 meeting, we have reviewed the impact of applying
a storm water pump station to the end of the outfall(s) in addition to separating the 96-inch
combined sewer outfall from the 72-inch in an effort to satisfy the conditions of Case 3a of the
Stormwater Alternatives Analysis prepared by the Project Team. Our findings are as follows:
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The chart on the previous page represents the estimated potential impact of separating the 96-inch
combined sewer outfall from the 72-inch combined sewer outfall in order to satisfy the conditions
of Case 3A of the stormwater alternatives analysis. Separation of the 96-inch and 72-inch combined
sewers without mitigation will reduce capacity in the 96-inch system. As you are aware, all options
discussed to date, other than constructing a new outfall, require the separation of the 96-inch and
72-inch combined sewers. Alternatives to mitigate the loss of capacity in the system will have to be
investigated and a mitigation plan reviewed by the appropriate review agencies before the
approvals necessary to separate the systems will be issued. We have attached sections of the
JCMUA consent decree relating to the Combined Sanitary Outfall (CSO) system that runs through
Canal Crossing. It appears that the consent decree requires the JCMUA to receive prior approval
from the USEPA for any changes to the capacity of the CSO system. Therefore, the resultant
decrease in the capacity of the 96-inch system once separated from the 72-inch system (since it
overflows into the 72 inch pipe at the netting chamber) will likely require a mitigation plan prior to
approval from the USEPA.
The blue line with diamond markers represents the runoff entering the 96-inch pipe. The red line
with square markers represents the reduced capacity of the 96-inch line upon separation. The
green line with triangle markers represents the estimate of the “effective” existing capacity of the
96-inch line (as noted in our prior reports, flow from the 96-inch pipe displaces other flows into the
72-inch system for larger storm events). The purple line with “x” markers is the capacity of the
separated 96-inch pipe with a large conceptual pump station. Based on our analysis and as
indicated above, it appears that the negative impact of separating the 96-inch pipe from the 72-inch
pipe may be able to be mitigated by construction of a pump station as suggested by the JCMUA.
However, based on the analysis performed above it is expected that the pump station would be of
such a size that the cost would likely exceed the cost of constructing a new stormwater only outfall.
Additionally, due to the size of such a station, a feasibility study to locate the station would have to
be performed which is outside the scope of this project.
In addition to the above response, we have reviewed your questions relative our Stormwater
Analysis from your email dated April 18, 2013, and offer the following responses:
1. If, after separation of the 96-inch and 72-inch exacerbated flooding is experienced, could
improvements be done to alleviate this? A new outfall for the 96-inch system for
example?
Yes there are options. A mitigation plan will be required by the appropriate review agencies
before approval of the separation can occur. A new combined sewer outfall or separate
stormwater outfall are options.
2. The on-site storage is expensive, what would Case 3a look like, but without the storage?
It is likely that it will be possible to reduce the amount of storage within Canal Crossing for Case
3a. Preliminary calculations indicate that it may be possible to eliminate the storage under the
proposed parks and Canal Way. However, the twelve acre-feet (12 ac-ft) of storage to be
supplied by the Developer(s) cannot be reduced because the short length of lined 72-inch pipe
between Canal Crossing and the basin is limiting the flow out of Canal Crossing and into the
basin.
3. When we separate the 72-inch from the interceptor, we will be removing a significant
volume of water. Wouldn’t that help the 96-inch system? Does the model account for
this?
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The model does account for the separation. Removing the flow from the 72-inch pipe into the
66-inch interceptor should improve the performance of the interceptor, although some this
flow will be replaced by the new sanitary sewer connection we plan to make to the interceptor.
The maximum amount of flow that enters the interceptor from the 96-inch system will not
change. Its maximum is set by its own “regulator” mechanism.
4. I think all of the cost estimates should anticipate that any soil excavated/disposed of will
be historic fill. The estimates should anticipate that soils will be contaminated to this
level.
We can revise our estimates to reflect disposal of contaminated material.
5. The cost estimates provided do not match the costs in the table on page 3 of the memo.
This will be corrected.
6. Did we determine what the design basis is for Newport or Liberty Harbor North? Is this
the same standard?
During our last meeting with the MUA, they stated they could not find this information.
H:\JCRA\00010\Correspondence\Delisle_Drainage Response Memo.doc
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

March 23, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency

CC:

Chuck Lee & Jeff Reeves, Jersey City Engineering
Dan Becht, Rich Haytus, & Kurt Roedema, Jersey City MUA
Bob Cotter, Maryann Bucci-Carter, & Naomi Hsu Jersey City Div. of Planning
Kevin Byrnes, Waterware Corp.

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Stormwater Design

At the February 26, 2012 meeting, the Project Team was asked to provide a memo outlining the
options for stormwater so a decision can be made amongst the City Departments (MUA, City
Engineering, City Planning, JCRA) on the chosen alternative. We have completed the analysis and
cost estimates, and there are now a total of five (5) options for consideration. Three (3) of the five
(5) options include re-use of the existing 72” sewer as the stormwater outfall for Canal Crossing.
For the analysis, we have assumed that the 96” outfall can be successfully separated from the 72”
outfall. It should be noted that our analysis of the 96” and 72” shows that disconnecting the 96”
from the 72” sewer will negatively impact the performance of the 96” and the 96” may experience
flooding in areas not experiencing flooding now. However, per the MUA that is not the perceived
condition in the field. The additional cost to mitigate the flooding of the 96”, should it occur, has not
been included in the cost estimates provided herein.
Base:

We have reviewed a base case which shows the costs of not doing any stormwater
harvesting or green techniques. The existing 72” fails to convey the peak flow from Canal
Crossing for the 1 Yr storm with no stormwater storage. This is Case 1, but with no
stormwater detention.

Case 1: Reline and reuse existing 72” for stormwater only. Install new collection system within
Canal Crossing. Separate the 96” and 72” sewers at the netting chamber. Install
approximately 20 ac-ft of underground and/or roof top storage throughout Canal Crossing.
Separate storm and sanitary sewers serving the two offsite neighborhoods to the north of
Canal Crossing.
Case 2: Same as Case 1, except also divert downstream runoff from the 84” by disconnecting
Phillip Street storm sewer diverting it to the swale adjacent to Phillip. This case also
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requires building a new outfall for the existing pond within Liberty State Park and
diverting its flow directly to the river.
Case 3: Same as Case 2, but route the runoff from Canal Crossing through the existing Hudson
Bergen Light Rail basin.
Case 3a: Same as Case 3 but make HBLR basin bigger to accommodate 25 year storm. We estimate
that an additional 65,000 cubic yards of material will need to be excavated to expand the
basin.
Case 4: Install a new collection system within Canal Crossing. Construct a new and larger 108”
outfall to the Hudson River without any stormwater detention within Canal Crossing.
Reline and reuse existing 72:84” sewer to convey the two off-site combined sewers from
the neighborhoods north of Canal Crossing to the existing regulator. Leave the areas east
of the Turnpike connected to the existing 84” outfall.
Case 5: Same as Case 4, except construct a new 84” outfall. Install approximately 20 ac-ft of
underground and/or roof top storage throughout Canal Crossing.
The graphic below depicts the drainage areas:

The following bar chart and table compare the results of each case:
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Attached please find cost estimates of the above. To summarize the results:








The re-use the existing 72” can convey up to the 18 year storm event at high tide without
the extension of the basin and up to the 25 year storm event if the basin is extended. Both
new outfall cases can convey the 25 year storm at high tide.
For calculation purposes we used 6500 residential units and approximately 1000
Commercial Units [1,000,000 SF Commercial], to divide all total costs to get a cost per unit.
On a cost per unit basis, none of the cases are significantly different.
Selecting any of the 72” Re-Use cases requires separation of the 72” and 96” sewers.
It should be noted that all 72” re-use cases (Cases #1 through #3a) will require the
separation of storm and sanitary systems for the two communities north of Canal Crossing,
re-lining of the entire 72”:84” outfall to the river and modification of the netting chamber to
separate the 72” from the 96” sewers.
Cases 2, 3, and 3a all require that in addition to separating the storm and sanitary systems
for the two (2) communities to the north, we would also have to disconnect the Liberty
State Park Pond and the drainage area at Philip Street.
It should be noted that both Case 4 and 5, assume the existing 72”:84” sewer will remain in
service and will be relined.

The JCRA, the MUA, City Engineering, and City Planning should discuss the above and select a Case.
All should weigh the number of projects required to achieve each case, the design storm, the cost
per unit, and the timing of the improvements. Please advise of any questions or comments.

H:\JCRA\00010\Correspondence\Delisle_Memo in Response to February 26 meeting.doc
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

March 23, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency

CC:

Project Team Members

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Stormwater Design

We have reviewed your questions relative our Stormwater Analysis, and offer the following
responses in bold:
1. Second paragraph, I think you can take out “as instructed by the JCRA and the MUA” and
replace with something like, “for the purpose of this analysis, we have assumed…” As far as
the flooding of the 96”, was this determined by modeling? If so, then state that, ie, “our
modeling indicates that the system is undersized and will result in flooding, however
observations of the system in the field have not observed the flooding indicated in the
model…” or something like that. We can only interpret what the model says, and as we
know, somehow it works, but we don’t know exactly why.

Reworded as requested.
2. If we separated the 72” from the 96”, did we model the 96”? What storm will the resulting
system handle? Are there any improvements we can do to the 96” to improve that area?
Anything connected within canal crossing that we can remove from the 96”?

Based on the maps and other data provided by the City, the 96” is limited to a
storm event between the 2 and 5 Yrs.
Are we sure that we need to reline the 72”? Condition survey results?
Although only a small portion of the 72:84” sewer has been inspected by the
MUA from Pine St. to the regulator, we believe relining this system all the way
to the Hudson should be included in the budget and future planning. In
addition, since all the cases being considered include re-use of 72:84” in some
way, the cost of relining was included in all cases. The MUA has also indicated
that they believe the 84” outfall in partially blocked by sediment and debris.
This should be cleared for all present and future cases. The cost of this
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clearing was not included in the estimates we have provided to-date.
3. We need a new case: separate but do not add any onsite storage. Maybe call it the “base
case.” I know it will get us like a 1 year storm, but we should show it so we can justify the
cost of the onsite storage.

The base case has been added to the graph. The existing 72” fails to convey
the peak flow from Canal Crossing for the 1 Yr storm with no stormwater
storage. Case 1, but no stormwater detention.
4. Have you looked at the requirements that MUA currently have for stormwater across the
city? How does this compare, i.e. the onsite storage requirements?

We have not been given design storm criteria by the MUA. We have requested
same.
For case 3, do we have to include the drainage area of the light rail basin in the
calculations? Is this different from the other cases?
Case 3 includes the light rail drainage area already. Yes it is different from the
other cases, however this basin currently receives flow from the light rail
facilities and must continue to do so in the future.
Please note that the open basin can only be connect to the existing 72” system
after all sanitary sewer connections have been moved over to the new and
separated sanitary sewer system. This includes all of Canal Crossing, the two
off-site areas to the north and the interconnection of the 96” at the netting
chamber.
5. What would be the impact of keeping them (96” and 72”) combined at the netting chamber,
but still did the retention onsite? Could the regulator/netting be reconfigured so that it was
combined after the netting? In that way, the 72” would be acting as an overflow for the 96”?

As discussed and demonstrated by computer modeling, the 96” will surcharge
the 72” system even during small storm events. Under this scenario, and if the
light rail basin was connected to the 72” system, it could fill with CSO from the
96” which is not acceptable. Our model also demonstrated that the 96” will
“steal” capacity from the 72:84” outfall, thus backing up flow in the 72” and
therefore into Canal Crossing.
6. If we are taking the sanitary out of the 72”, why do we need to reconfigure the netting
anyway? Backflow? Could we not control for that?

We need to block up the connection to the 66” collector since the 72” will
convey stormwater only. We would need to separate it from the 96” so the 96”
does not surcharge the 72” and so 96” cannot “steal” the capacity need to
convey Canal Crossing flow to the Hudson. We also do not want CSO to back up
into Canal Crossing.
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7. If we tied into the light rail detention basin, could this be used for TSS removal? If that is
the case, could we eliminate the manufactured treatment devices? At $780K, that would be
a huge savings.

We are planning to use the light rail basin as surcharge basin. It will only fill if
and when the existing 72” sewer begins to surcharge. For the smaller storm
events, it may not fill and therefore will not provide TSS removal from smaller
storm event like a conventional basin would. Also, the basin may not be
connected to the existing 72” system until very late in the redevelopment
phasing process and therefore will not be available to provide TSS removal
until Canal Crossing is near completion.
8. Are we using the filtera or other greenstreet water quality ideas? If so, why do we need the
manufactured treatment devices? I am assuming these are large, like vortex devices. We
will need to do a management analysis of these, ie upfront vs long term costs.

During the detailed design we plan to take credit for all TSS removal devices
and will reduce the size of the vortex units accordingly to provide a net 50%
TSS removal for Canal Crossing.
9. If the 72/84” is too far gone, should we consider a new HUGE pipe? I assume it would be
more than the 108”, but we would save the $15M for relining.

All current Cases, require that the existing 72:84” sewer remain in service. If
it is too far gone for reuse and relining, its flow area will need to be replaced.
It may become too large for one pipe.
10. Will you have to design the collection system within the development for cases 1-3
differently than 4 or 5? That is, if we pick one, are we stuck with it? If we chose 1-3, could
we add/supplement with a new outfall in the future? Perhaps connect it to the transit basin
in another location?

We will design the collection system so that cases 1-3a and 4 or 5 can be
served with minimum redesign.
11. Is it possible to expand the transit basin? Using it got us to 18 years, if we made it bigger,
could we get to 25 year?

Yes, however the issues with disconnecting the 96” remain. We estimate that
an additional 65,000 cubic yards of material will need to be excavated to
expand the basin.
12. In addition to removing the drainage to the park, could we add detention/wetlands in the
park that could get us from 18 year storm to 25, that is don’t send all of it, but perhaps a
portion?
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This will not work hydraulically if the light rail basin is connected to the
existing 72” system. The elevation of the basin is low compared to the
elevation in the park where the man-made wetlands will be constructed and
there will not be enough head to push the water to the new wetlands without
overtopping the basin’s rim. We cannot raise the basin’s rim without backing
runoff back into the light rail yards.
13. If we determine that Newport was designed using mean tide, what would these curves look
like at mean tide?
It is true that the cases including re-use of the existing 72” will look better is Mean
tide is used instead of High tide. This includes the new outfall cases too. To keep all
cases equal, the new outfall sizes should be re-sized and their respective diameters
decreased for the 25yr storm at Mean Tide.
14. Case 4 should be redefined, it is more unlike case 1 than it is similar, the basics of design
should be restated in their entirety.
This has been completed.
15. There is an existing siphon of the 96” under the Morris Canal. If we took it out and put in
straight pipe, would that improve the capacity? By how much? How much would this cost?

We have not included the details of the siphon in our prior flow models. The
head loss through the siphon could be somewhat higher than through a
straight pipe of the same length, however, this would not change the fact that
the 96” is undersized by today’s design standards.
16. If we did not use onsite storage, would the design of the collection system within the
redevelopment area change, i.e. bigger pipes? What would this cost be?

There would be a slight increase in on-site pipe costs if no on-site storage
exists. This additional cost would be small compared to the cost of the onsite
storage.
19. The biggest increase in capacity is between cases 2 and 3, and this is the least costly, at
$250K. Shouldn’t this be the first thing we do??? What would it look like if this is all we
did? How about this plus storage?

The open basin can only be connected to the existing 72” system after all
sanitary sewer connections have been moved over to the new and separated
sanitary sewer system. This includes all of Canal Crossing, the two off-site
areas to the north and the interconnection of the 96” at the netting chamber.
20. Have we heard from MUA/Engineering as to what the design for Newport or Liberty Harbor
North is? If it is a 10 year storm at mean tide, we are overdesigning!
We have not heard back from either the MUA or Engineering regarding design storms
used elsewhere in Jersey City

Page 4 of 5

21. We did not evaluate pumping, of stormwater, do we need to? If we separated the 72” and
the 96”, and later found a problem with the 96”, could we add pumps then to the 96”?”
The cost to mitigate the issues with the 96” will be significant. It is unlikely that
pumping would be feasible because of the very large peaking stormwater flow rates.
Possible options for the 96” are much like those being employed within Canal
Crossing. These include either installing:
 a new outfall to supplement the capacity of the 96”


or CSO storage/detention tanks in the neighborhoods to the west of Garfield
to help reduce the peak flow rates. (Store the runoff under the street instead
of in the street.)

\\eng\projects\JCRA\00010\Correspondence\Delisle_JJF_Response to Your Comments on Drainage Memo.doc

Page 5 of 5

cx

Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

February 28, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Meeting Minutes MUA, City Engineers Office, JCRA
dated February 26, 2013- 2nd Meeting on the use of the 72” Combined Sewer

The Second Meeting on the use of the 72” Combined Sewer that runs through Canal Crossing was
held on February 26, 2013 at 9:00 AM in the offices of the Jersey City MUA located at 555 Route
440, Jersey City, NJ. The following were in attendance:
NAME

PHONE#

COMPANY

E-MAIL

Jaclyn Flor
Kurt Roedema
Kevin Byrnes
Chuck Lee
Ben Delisle
Fred Worstell
Stephen Schreiber
Allen Malsbury
Rich Haytas

732-671-6400
201-209-0319
201-768-1401
201-547-4413
201-547-5604
201-217-9200
732-671-6400
732-671-6400
201-432-1150

T&M Associates
JCMUA
Waterware Corp.
JC Engr.
JCRA
DR
T&M Associates
T&M Associates
Jersey City MUA

jflor@tandmassociates.com
k.roedema@jcmua.com
kevinb@waterwarecorp.com
clee@jcnj.org
DelisleB@jcnj.org
fworstell@dresdnerrobin.com
sschreiber@tandmassociates.com
amalsbury@tandmassociates.com
r.haytas@jcmua.com

1. The meeting started with Jaclyn Flor, Project Manager, T&M Associates explaining that
when the Project Team, the MUA, the JCRA, and the Division of Engineering met last on
January 30, 2013 at the Jersey City Municipal Utilities Authority, to discuss the sanitary and
storm sewer crossings for Canal Crossing, several action items were left to be addressed by
the Project Team. She explained that the purpose of the meeting was to walk through the
findings of each of the action items.
2. Ms. Flor explained that a memo dated February 21, 2013 had been issued and that she and
her Task Leaders would walk everyone through the findings in that memo.
3. Ms. Flor reminded everyone of the action items which were:
a. To investigate if the 72” could be used for stormwater if:
i. The 72” and 96” are separated at the netting chamber.
ii. Some tide lower than high tide might be acceptable to the City.
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iii. The two offsite neighborhoods north of Canal Crossing have stormwater and
sanitary sewers separated so that only the stormwater would flow to the 72”
sewer.
iv. The City decided to accept a design storm event lower than 25yrs (if it was
close to 25yrs.)
4. Ms. Flor also explained that the Project Team was asked to confirm with NJDEP that there
would be no objection to connecting a sanitary sewer downstream of the regulator provided
that the sewer did not convey stormwater . She deferred to Rich Haytus who explained that
he had contacted NJDEP and confirmed that they had no objection. Ms. Flor further
explained that the Project Team had also contacted NJDEP and received the same response
as Rich Haytus received from NJDEP.
5. Ms. Flor then turned the meeting over to Alan Malsbury, Project Team, T&M, to walk
everyone through the memo. Mr. Malsbury explained that the Project Team had completed
the analysis of the 72:84” existing outfall serving the Canal Crossing area. He then provided
the graphic below and asked the MUA if they found any drainage areas in the graphic to be
incorrect.
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6. The MUA confirmed that they found the areas to be correct to what they have witnessed in
the field.
7. Mr. Malsbury explained that the analysis showed that the existing outfall would be able to
convey only the 3.3 yr storm at High Tide, the 5.8 yr storm at Mean Tide and the 8.1 yr
storm at Low Tide. This analysis assumed the 72” and 96” system can be separated at the
netting chamber. T&M expressed their concern that the 96” system may be negatively
affected if separated from the 72”.
8. Mr. Malsbury explained that the Project Team had also presented a “what-if” option
removing the drainage area east of the Turnpike and the area in the park that drains to the
pond connected to the 84” near the river. The assumptions made for this case included
diverting the flow from the area west of the Turnpike into the existing swale along Phillip St.
and a new outfall from the pond in the park to the river. If these two areas were
disconnected from the 84” outfall and the 72” and 96” sewer could be separated at the
netting chamber, then the existing 72:84”outfall could convey the 19 yr storm at Low Tide,
the 10 year storm at Mean Tide and the 6 year storm at High Tide.
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9. Mr. Malsbury explained that since during prior meetings the magnitude of the runoff was
questioned by both the MUA and JCRA, the Project Team wanted to provide a common
understanding of the magnitude of a 25 year storm event. Therefore, he passed out a
rainfall table that showed the amount of rain expected for the 1, 2, 5, 10, 25, 50 and 100 yr
rainfall events. (see attached). He explained that this data is available online.
10. Mr. Malsbury explained that for Hudson County a 25 year storm is defined as 6.18” of rain in
24 hours. The last time Jersey City experienced rainfall similar to a 25 year rainfall event
was during Hurricane Irene when 6 to 8 inches of rain fell in one day.
11. Rich Haytus, MUA, agreed that portions of the Jersey City collection system were
overwhelmed by Irene and that some flooding was experienced.
12. Mr. Malsbury then passed out several online photos from the Star Ledger’s website showing
ponding on many Jersey City streets many hours after the rains of Irene had past. (see
attached).
13. Ben Delisle, JCRA, then explained that he understands that a new outfall gets us to the 25
year storm event, however, the cost of the new outfall was a challenge for two reasons.
First, this cost would be realized very early in the development process making funding a
new outfall difficult. Second, it is expected that the outfall might cost 10 to 20 million dollars
and this amount might be difficult for developers to absorb.
14. Chuck Lee, Division of Engineering, and Rich Haytus, MUA, both stated that they would
prefer to have a new outfall sized for the 25 yr storm, however, it this was not economically
possible, they would accept reuse of the existing outfall.
15. Chuck Lee, Division of Engineering, stated that he would be willing to consider a storm as
small as the 10 yr storm event and at low tide based on having accepted this design basis on
prior redevelopments. He asked that Rich Haytus review the older stormwater reports
from prior redevelopment projects to see if a 10 yr storm was used by others in the past.
16. Rich Haytus, MUA, stated that he was not sure if these prior calculations included the tides,
but stated he would check and provide that information to T&M. He recalled that the 10
year event was used on other developments in Jersey City.
17. Chuck Lee expressed concern with building a new community on the back of the very old
72” outfall. Specifically since inspection of the 72” has shown it to be need of repair and
relining.
18. Jaclyn Flor and Alan Malsbury stated their concern with the two offsite areas north of the
project that currently drain to the 72” outfall. Both these areas have experienced ponding
issues in the past. The ponding associated with Pine St has been improved by the addition
of the new pump station. This pump station has a capacity of 4000 gpm. They explained
that the MUA is also proceeding with the replacement of the existing sewer crossing under
the tracks at Van Horne to maintain service to that neighborhood and the replacement pipe
will be larger. They noted that this larger pipe runs through a development parcel within
Canal Crossing within an existing utility easement.
19. At that point the next meeting on Green Streets was supposed to commence, so Ben Delisle
asked that the attendees in the room identify what should be analyzed before we meet again
to finalize the decision on stormwater. Collectively the room asked for the following:
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a. The Project Team should provide a memo outlining the following so a

decision can be made amongst the City Departments (MUA, City Engineering,
City Planning, JCRA):

i. Curve of Existing Condition and storms/tides the 72” functions at currently
ii. Curve of Proposed Condition and storms/tide that 72” functions at with no
changes to surrounding watersheds except the 20 acre-feet of stormwater
harvesting/green infrastructure that is incorporated in Canal Crossing (this
shows benefits stormwater harvesting)
iii. Curve of 72” for Proposed Condition with storms/tide with siphon/new outfall
(which takes Canal Crossing out of the 72”) plus curve that new outfall functions
to, plus cost associated with this option.
iv. Curve of 72” for Proposed condition with storms/tide with connection of Canal
Crossing to 72” but disconnection of 80 acres in LSP, disconnection of 28.5 acres
Liberty State Park lot, plus pumps in two watersheds north, plus separation of
sanitary in two areas north as alternate cost (for future abandonment of CSO),
plus cost associated with this option.
v. Same as previous case, but with a park or developable lot in Canal Crossing
converted to a basin, to get us to 25 yr storm event
vi. Curve and Cost for use of NJT basin and expanding basin and adding outfall.
vii. Cost of harvesting runoff versus bigger outfall and pipes (i.e. does the cost to
harvest make sense if we do the siphon outfall option or at that point is it
cheaper to just run a bigger pipe)
20. Ben Delisle then thanked everyone for coming and ended the meeting at 11:00 AM.
Action Items:
a. Rich Haytus will review the older stormwater reports from prior redevelopment
projects to see if a 10 yr storm was used by others in the past.
b. The Project Team will issue a memo analyzing all items mentioned in Item 19 above.
H:\JCRA\00010\Correspondence\Meeting Minutes February 26_2013.doc
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

February 21, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency
Chuck Lee, Jersey City Engineering; Jeff Reeves, Jersey City Engineering
Dan Becht, Jersey City MUA; Rich Haytus, Jersey City MUA
Kurt Roedema, Jersey City MUA; Kevin Byrnes, Waterware

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Follow-up Meeting on 72”

As you are aware, when we met last on January 30, 2013 at the Jersey City Municipal Utilities
Authority, to discuss the sanitary and storm sewer crossings for Canal Crossing, several action
items were left to be addressed by the Project Team. These items were as follows:
1. The Project Team was asked to investigate if the 72” could be used for stormwater if:
a. The 72” and 96” are separated at the netting chamber.
b. If it was not high tide, some tide lower that high tide might be acceptable to the City.
c. The two offsite neighborhoods north of Canal Crossing have stormwater and sanitary
sewers separated so that only the stormwater would flow to the 72” sewer.
d. The City might be willing to accept a design storm event lower than 25yrs (if it was close to
25yrs.)
2. The Project Team was asked to confirm with NJDEP that there would be no objection to
connecting a sanitary sewer downstream of the regulator provided that the sewer did not
convey stormwater .
In response to questions raised above, we offer the following:
In response to #1a: We have completed our evaluation of the capacity of the existing JCMUA
72”:84” outfall assuming that it can be separated from the 96”. It should be noted that the SWMM
model shows that the 96” should be negatively impacted by its separation from the 72”, because a
portion of the capacity 72:84” outfall is used by the 96.”

Page 1 of 4

In response to #1b; Using the latest information provided by the MUA, we have estimated the
runoff from each area draining to this outfall. The figure below shows a map of these areas and
their sizes.

We studied a 2, 10 and 25 year storm events. We found that the existing 72:84 is not large enough
to properly convey larger storm events. It is able to convey only a 3.3 yr storm at high tide if
separated from the existing 96” system. Our study included an analysis of mean and low tide as
well, and found that the 72” was able to convey the 5.8 year and 8.1 year storms respectively.
Although the capacity of the outfall does improve somewhat at lower tides, the outfall is not large
enough given all the other areas already connected to it.
In response to #1c; We also examined separating the combined flow from the 8.5 acre watershed
and 13.5 acre watershed north of Canal Crossing and the HBLR tracks. For this case we also
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assumed that the runoff from the areas east of the Turnpike could be diverted to other outfalls,
either into the swale in the State Park or directly to the Hudson through the existing pond. It should
be noted that this case was performed assuming that the 72 and 96” sewer can be separated at the
netting chamber. As can be seen in the figure below, these assumptions do improve the
performance of the 72:84” sewer, however, it still cannot convey the 25 year storm event, even at
low tide. In this analysis the 72” conveys the 6 yr, 11 yr, and 19 yr, events at high tide, mid tide, and
low tide respectively.

Additionally, we analyzed what would need to occur to separate the areas north of Canal Crossing
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and the HBLR tracks which are currently combined. If the areas were separated, removed from the
72”, and diverted into our new stormwater system, then pump stations would need to be
constructed to get this flow into our new system. The reason is that we are raising our site, and our
stormwater at these crossing locations are high compared to the low areas in these developments
north of the tracks. To take these areas by gravity would result in us lowering our system to the
point that our siphon would not work to get beneath the Turnpike. For this reason we would not be
able to take this runoff by gravity. Additionally, pump stations would need to be constructed for the
separated sewer flow to pump those areas north to a separate system. Land would need to be
acquired for the pump stations. It is instead a more sustainable solution to allow these areas once
separated to utilize the existing combined sewer pipes for clean stormwater only and run into the
72”. In the future, if separated, the only change to these neighborhoods would be a new sanitary
system that pumps the flows north.
In response to #1d: As stated above we analyzed various scenarios of removing drainage areas
from the 72” and we were not able to achieve capacity for the 25 year storm at low tide.
Summary of response to #1: We have analyzed the use of the 72” and various tide cycles, and have
reviewed the affect on the other portions of the City. We found that the value that the 72” adds to
the project is as follows:
 It addresses surcharge for the 96” which alleviates flooding in other areas outside of our
Redevelopment Area. If the 72” was separated from the 96”, the City would likely
experience flooding issues elsewhere due to the surcharge of the 96”.
 Outside our project area it serves as a sustainable solution for the separation of the areas
north of Canal Crossing that can reuse the existing combined system for stormwater in the
future.
 The 72” can be used for limited phasing in the short term while the crossings are being
built.
 The 72” will serve the active businesses in the project area while the project is built out.
Therefore based on the above we recommend that we do not use the existing outfall as the Canal
Crossing outfall. We recommend a new outfall be constructed to the Park’s Wetlands, Swale or a
new outfall running directly to the river. All of these solutions require the siphon at the same
location, which enables us to proceed with stormwater design on the Canal Crossing site while the
JCRA and Project Team continue discussions with Liberty State Park.
In response to #2: After our meeting on January 30th, Rich Haytus called the NJDEP and he
confirmed that the NJDEP would have no objection to connecting a sanitary sewer downstream of
the regulator provided that the sewer did not convey stormwater . The Project team also confirmed
same with NJDEP.

\\ENG\Projects\JCRA\00010\Correspondence\Delisle_JJF_Memo on Use of 72.doc
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

February 8, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Meeting Minutes – January 30, 2013 Meeting at MUA

A meeting was held on January 30, 2013 at 10:00 AM at the Jersey City Municipal Utilities Authority,
to discuss the sanitary and storm sewer crossings for Canal Crossing. The following were in
attendance:
NAME
Ben Delisle
Jaclyn Flor
Allen Malsbury
Rich Haytas
Stephen Schreiber
Chuck Lee
Jeff Reeves
Fred Worstell
Kevin Byrnes
Kurt Roedema

PHONE#
201-547-5604
732-671-6400
732-671-6400
201-954-8463
732-671-6400
201-547-4413
201-547-4413
201-217-9200
215-421-5225
201-209-0319

COMPANY
JCRA
T&M Associates
T&M Associates
Jersey City MUA
T&M Associates
JC Engr.
JC Engr Dept.
Dresdner Robin
Waterware
JCMUA

E-MAIL
DelisleB@jcnj.org
Jflor@tandmassociates.com
AMalsbury@tandmassociates.com
r.haytas@jcmua.com
sschreiber@tandmassociates.com
clee@jcnj.org
JReeves@jcnj.org
fworstell@dresdnerrobin.com
KevinB@waterwarecorp.com
K.Roedema@jcmua.com

The following was discussed:
1. The meeting started with Ben Delisle, JCRA, providing an overview of how we arrived to
analyzing the 72” existing combined sewer pipe, and what we thought we heard in the last
meeting with the MUA. He then turned the meeting over to Jaclyn Flor, T&M, Project Manager
for Canal Crossing.
2. She explained that the purpose of the meeting was to walk the attendees through how the
Project Team understands that the existing combined sewer system functions, and then show a
model of how it we believe it functions based on data that we have received to date. The Project
Team would like to understand if anyone believes there are aspects of the system that were not
modeled accurately and whether the perceived conditions differ from our model. Lastly, we
would like to discuss the options we will be analyzing as technical solutions to servicing Canal
Crossing for sanitary and storm sewer.
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3. Ms. Flor then introduced Allen Malsbury, T&M, of the Project Team to discuss the model and
system.
4. Mr. Malsbury provided a hand out and demonstrated the SWMM model they had developed to
illustrate the issues associated with the CSO regulators, the large 72 and 96” sewers outfalls and
the 66” Collector that carries sewer flow to the Eastside Pump Station.
5. Mr. Malsbury then went through a comprehensive outline of how the Project Team understands
the system to function and spoke about our assumptions for feedback from participants in the
room.
6. Mr. Malsbury showed that the Project Team’s model assumed that 3/5ths of the pump stations
50 MGD capacity was available for flow routed to the 66” collector by Regulators E1,2,3 and 4.
7. He further explained that Regulator E3 is connected to the 96” CSO which serves approximately
260 acres west of Garfield Avenue. Regulator E4 is connected to the 72” CSO serving the Canal
Crossing area plus two other neighborhoods north of Canal Crossing, approximately 130 acres.
8. Mr. Malsbury showed how the 96” and 72” CSO pipes are connected together sharing a common
netting chamber downstream of their respective regulators. The netting chamber vault has
open grate manhole covers. These are at elevation of 9ft.
9. He explained that the 96” CSO has a limited number of manholes between Garfield and its
regulator.
10. He also pointed out that the area west of Garfield has neighborhoods at elevations significantly
higher than the areas east of Garfield.
11. Mr. Malsbury explained that according to JCMUA the 72” CSO increases in size to 84”
approximately 200 feet downstream of Regulator E4.
12. He explained that the swale west of the turnpike drains directly to and is connect to the netting
chamber downstream of E3 & 4.
13. Mr. Malsbury explained that there are tide gates for both the 96” and 72” CSO on the
downstream end of the netting chamber. The elevation of the netting chamber and the
regulators are below low tide.
14. He explained that the tides in the Hudson in this area normal range from +3 to -3 feet NAVD.
15. Mr. Malsbury explained that the area east of the turnpike is served by a stormwater only
collection system that connects directly into the 84” outfall pipe just downstream of where the
72” changes to an 84”.
16. He explained that each regulator is designed to pass only the sanitary sewer flow. Once a rain
event is detected by the regulator control system, it begins to close a gate mechanism via a float,
which in turn limits the flow to the pump station. The balance of the CSO flow is conveyed
directly to the Hudson River.
17. Mr. Malsbury then concluded the discussion of the overview of the system.
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18. Ms. Flor said that before we went through the model, she wanted to know if the MUA had any
comments on our understanding of the system and if anything varies from what we stated.
19. Rich Haytus said that what Allen explained was about right, and that he didn’t feel that we
missed any aspects.
20. Mr. Malsbury then ran the SWMM model on a projector for the group.
21. As Mr. Malsbury ran the SWMM model, he explained that the model showed the following:
a. The interconnection of the 72” and 96” CSO at the netting chamber severely limits
the 72” CSO ability to properly serve the Canal Crossing. This is true for both
stormwater and sanitary sewer only options. This is because the netting chamber is
surcharged the flow and uphill pressure of the 96” CSO.
b. The model predicts that the 96” will surcharge the netting chamber even during
very small storm events.
c. Also, the model predicts that any open grates or loose manhole covers associated
with the pipes feeding 96” CSO within Garfield Avenue will flood for storms larger
than the 2yr storm.
d. The model simulations were run for high and low tide events. The SWMM model
showed that even at low tide the existing 72:84” was not able to properly convey the
25 yr storm to the river because of its interconnection with the 96” CSO.
e. Assuming the regulators are functioning properly, the 66” collector seems to have
enough capacity to convey expected sanitary sewer flows to the Eastside Pump
Station.
f.

If even just one the regulators malfunctions, the 66” collector will quickly surcharge.

22. Rich Haytus, JCMUA, and Kevin Byrnes, Waterware, stated that there are no open grate
connections to the 96” CSO in Garfield, except the one temporary connection made recently by
PPG. This new temporary connection does flood during heavier rain events.
23. Fred Worstell asked how the City wanted the team to approach the tides, because in Jersey City
the proximity to the Hudson affects pipe capacity at high tide. However, the model is showing
the storm occurring at high tide. He stated that the current approach is to ignore capacity at
mid and low tide events and uses a 25 year storm event.
24. Chuck Lee, Jersey City Engineering, confirmed that using a high tide assumption was the correct
engineering approach. However, he was willing to review the capacity at mid and low tide and
at various storm events to see what the data showed and would possibly consider another
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engineering control if it was practicable. However, he was not committing to anything until he
saw the data for the other storms and tides.
25. Kevin Byrnes, Waterware, questioned why the SWMM model was predicting flooding, when
typical rainfalls did not cause flooding along Garfield. It was suggested that maybe the design
storms use by the Project Team were just too conservative. It was also suggested that assuming
that the peak stormwater runoff occurred right at high tidal might be too conservative.
26. Ms. Flor and Mr. Malsbury stated that the methods being used are common practice for New
Jersey and have been used for other coastal area before. They are consistent with NJDEP
standards. The 25yr storm events are commonly used for the design of stormwater outfalls and
collection systems.
27. Chuck Lee and Jeff Reeves, Jersey City Engineering, stated that they agreed with the Project
Team’s approach and asked for the Project Team’s recommendation regarding the existing 72”
system.
28. Ben Delisle asked if we were asking the City to decide or if the Team had a recommendation.
29. Ms. Flor explained that the team has a recommendation. Based on the model we do not
recommend reusing the existing 72” CSO for either Canal Crossing’s stormwater and/or
sanitary sewer convenience and that a new stormwater outfall should be installed and a new
sanitary sewer crossing should be constructed.
30. Mr. Malsbury added that that the new sanitary sewer should be connected directly to or as close
to the East Side Pump station as possible. Based on the model the value of the 72” is phasing.
31. Ms. Flor went on to explain that the team is not ignoring that there are ways to use the 72” to
eliminate one crossing, however, there are costs associated with doing so and it may cause
issues elsewhere in the system. We can itemize these costs and pros and cons of doing so, if the
JCRA, City, and MUA would like us to do so, or we can just proceed with our current
recommendation.
32. Rich Haytus, JCMUA, stated that NJDEP had previously insisted that all sanitary sewer
connections be made upstream of the regulator.
33. Steve Schreiber, T&M, shared that the Project Team had discussed this with NJDEP who stated
they would have no objection to connecting a sanitary sewer downstream of the regulator
provide that sewer did not convey stormwater too. He stated they would be willing to share
their notes of this telephone conversation and would be willing to attend a meeting with NJDEP
to discuss this possibility if needed.
34. Kevin Byrnes, Waterware, expressed their concern about a gravity sewer connected directly to
the pump station without any controls.
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35. Rich Haytus, JCMUA, stated that they had no object to connecting the new sanitary sewer
downstream of the regulator if NJDEP did not object.
36. All agreed that sending sanitary sewer only to the pump station would actually reduce the total
flow to the pump station because it would not include any storm flow. If this could be done
throughout the city, flow to the pump station would actually be significantly reduced city wide.
37. There was then a lengthy discussion on what should be analyzed prior to a final decision on the
storm sewer and sanitary.
38. The Project Team was asked to investigate if the 72” could be used for stormwater if:
a. The 72” and 96” are separated at the netting chamber. (It should be noted that the
SWMM model shows that the 96” should be negatively impacted by its separation
from the 72”, because a portion of the capacity 72:84” outfall is used by the 96.”
Kevin Byrnes, Waterware, stated that no difference in the performance of the 72” or
96” CSO was observed when the two CSO were connected together. So in this case
the model differs from the perceived condition. Rich Haytus also shared that the
existing 72:84” is currently 2/3rds filled with debris. So they believed the 96” was
actually helping the 72:84” flow right now. )
b. The two offsite neighborhoods north of Canal Crossing have stormwater and
sanitary sewers separated so that only the stormwater would flow to the 72” sewer.
c. If it was not high tide, some tide lower that high tide might be acceptable to the City.
d. The City might be willing to accept a design storm event lower than 25yrs (if it was
close to 25yrs.)
39. Ms. Flor agreed to have the Project Team perform additional calculations for the 72:84” outfall
using the assumptions stated above.
40. Mr. Delisle then thanked everyone for coming, and ended the meeting at 12:45 PM.
H:\JCRA\00010\Correspondence\Meeting Minutes January 30, 2013_Delisle_MUA Meeting on 72.doc
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Jersey City Redevelopment Agency
Inter-Office Memorandum
DATE:

January 23, 2013

TO:

Benjamin Delisle, Jersey City Redevelopment Agency

FROM:

Jaclyn Flor, PE, PP, CME, T&M Associates

SUBJECT:

Canal Crossing – Meeting Minutes – January 23, 2013 Meeting with Liberty State
Park

A meeting was held on January 23, 2013 at 2:00 PM at Liberty Science Center, Liberty State Park to
discuss the stormwater and the work that Liberty State Park is doing to improve their wetlands on
State land. The following were in attendance:
NAME
Ben Delisle
Jaclyn Flor
Alan Malsbury
Ralf Martinez
Robert W. Rodriguez
Dave Bean
Warren Newman

PHONE#
201-547-5604
732-671-6400
732-671-6400
732-671-6400
609-649-2293
732-225-7000

COMPANY
JCRA
T&M Associates
T&M Associates
T&M Associates
Liberty State Park
NJDEP
CDM Smith

E-MAIL
DelisleB@jcnj.org
Jflor@tandmassociates.com
AMalsbury@tandmassociates.com
RMartinez@tandmassociates.com
lspsupt@verizon.net
david.bean@dep.state.nj.us
newmanwj@cdmsmith.com

The following was discussed:
1. The meeting started with introductions. Ben Delisle, JCRA, provided an overview of Canal
Crossing, and introduced the members of the Project Team.
2. Mr. Delisle explained that the Project Team had previously met with Frank Gallagher, prior
Superintendent of Liberty State Park, and that he had showed interest in a regional approach to
stormwater that would benefit the Park and the City. This led to the JCRA to discuss this
regional approach in the grant applications for the NJDOT Tiger II Grant and a HUD Community
Challenge Grant that are funding the design and planning effort on the project.
3. Robert Rodriguez, Liberty State Park, introduced his Project Team as well, which consisted of
Warren Newman of CDM Smith, the engineer designing the LSP wetlands, and Dave Bean, from
NJDEP.
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4. Warren Newman showed the group the plans that LSP had for the wetlands on the site and
explained that the swale along the western border that leads to the marina will be revised to
direct water to the middle of the LSP site instead of to the Marina where it currently runs.
5. Ralf Martinez stated that he had heard from the City that there were odor problems associated
with the Marina and that he thought that directing stormwater towards that marina was where
the Park and City were leaning. Mr. Newman hadn’t heard anything in that regard, and
explained that the design for the new wetlands required the swale to be re-graded.
6. Alan Malsbury explained that one of our concepts proposed to utilize the swale and he asked if
that would be an issue if we found a way to divert around their low point and still make it to the
marina. Mr. Rodriguez said that he couldn’t make any decisions today but that they were open
to ideas.
7. Mr. Newman explained that the site had been designed with a specific Water Budget, and that
they did not need any additional stormwater for the wetlands as designed. He also said that the
park has overall concepts that have saltwater wetlands and that additional stormwater could
have an adverse affect on the salt water aspects of the wetlands.
8. Ms. Flor suggested that Mr. Malsbury walk LSP through our recommended design approach,
and Mr. Malsbury showed LSP the approach with a new outfall, the approach that utilized the
LSP swale to get the stormwater to the marina, the approach that directed the runoff to the
wetlands, and the approach that also connected the NJT basin and connected it to the wetlands.
9. Mr. Malsbury explained that all approaches required a siphon to get the pipe under the tracks
and Turnpike. The siphon was proposed to daylight in the park.
10. Mr. Bean explained that the park was proposing to stockpile dirt from the wetland excavation in
the vicinity where the pipe would daylight. He said that stockpile was proposed to remain as a
area for future trails and a scenic overlook.
11. Mr. Delisle asked how high the stockpile to remain would be. Mr. Rodriguez and Mr. Bean
estimated that it would be about 20 to 30 feet high. Mr. Delisle asked how close to the road it
would be due to surcharge effects. Mr. Rodriguez and Mr. Bean said it would be relatively close
to the road however there was flexibility in the location to an extent.
12. Mr. Delisle asked if it could be moved to accommodate the siphon location. Mr. Rodriguez said
that they could discuss it.
13. Mr. Bean and Mr. Newman said that they were not sure that their water budget could be revised
at this time to accommodate the additional stormwater. However, perhaps in future concepts.
14. Mr. Delisle explained that we could show the siphon and then indicate that future stormwater
amounts could be diverted where needed in the park.
15. Mr. Rodriguez explained that the park was trying to add more trails and usability to the 150
acres that are wetlands. So they would consider it in their future planning, however, he thought
that perhaps a water feature could be more appealing for the future plan. He pointed out a
pond on the current site.
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16. Mr. Delisle said that a water feature could also work but it would need to be larger that the
pond currently on the site. Mr. Delisle said we could always show the options from the siphon
to be determined at a later date and if the park did not need the stormwater at that later date
then we could run the outfall to the Hudson.
17. Mr. Rodriguez explained that there would need to be a public purpose for the City to get the
easement on state land.
18. Mr. Malsbury asked if there was an easement or outfall from the pond. Mr. Rodriguez said that
it connected back to the City outfall (the 72”).
19. Mr. Rodriguez said that there may be an outfall from the City Street abutting the park to the
south. Mr. Delisle said that the Project Team will look into that.
20. Mr. Delisle said that we can look into the few ideas that LSP brought up and Mr. Rodriguez said
that they would talk more on his side as well.
21. Mr. Delisle then thanked everyone for coming, and ended the meeting at 4:00 PM.
H:\JCRA\00010\Correspondence\Meeting Minutes January 23, 2013_Delisle_Liberty State Park.doc
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Technical Memo

To:

Stephen J. Schreiber, P.E.

From: Sasa Tomic, Ph.D., P.E.
CC:

Project: Canal Crossing Redevelopment

Gary Grey

Date: 1/18/13

Job No: 000000000187687

1.0 Introduction:
The Proposed Canal Crossing Redevelopment (CCR) Plan involves the improvement to a predominantly
industrial area generally bounded by Garfield Avenue to the northwest, the Hudson Bergen Light Rail
system to the northeast and southeast and Bl
Black
ack Tom Road to the southwest. The area consists of
approximately 108 acres and is shown on Figure 11-1 – Existing Site Aerial Map. (Canal
Canal Crossing
Redevelopment Jersey City, Hudson County, NJ: Infrastructure Evaluation for the Infrastructure Planning
Group, Hatch Mott MacDonald, 2010
2010. In further text referred to as “HMM report”)
1.1 Background:
The Proposed Canal Crossing Redevelopment (CCR) area is significantly denser than that evaluated in the
recently completed Water Master Plan. The CCR area
rea is contained within the northern segment of the
Morris Industrial area that extends south to Merrit Street. The Morris Industrial tract had a projected total
development of 6,872 dwelling units and 1,002,165 square feet of office space.
2.0 Data Sources:
The existing JCMUA (Jersey City Municipal Utilities Authority) WaterCAD model was developed by
Hatch Mott McDonald (MHH) and provided to HDR for use in the analysis. It is assumed that this model
is up-to-date
date and adequately represents the system. Theref
Therefore,
ore, no additional calibration or validation
against JCMUA drawings will be needed
needed.. To ensure the model ability to predict system conditions at the
key interconnections between CCR
R subsystem and Aqueduct Service pressure zone,
one, hydrant testing was
conductedd at five locations near the project area and the model was validated. This model validation is
further described in Section 4.
The proposed water mains were added to the existing model to create the CCR model. Information in
Figure 3-2 titled Proposed Water
ater Mains provided by T&M Associates (T&M) was used for the
preliminary model development and later augmented by the changes proposed by T&M in January 2013.
2.1 Preliminary Model Review:
HDR conducted a preliminary model review to asses
assess general model capability to predict system behavior
at the interconnections to CCR subsystem. The model is comprehensive
nsive with 18,000 pipes, 4,900 flow
control valves and 1 pressure-reducing
reducing valve. There is no storage in the model which was confirmed by
Joseph Gemmell (T&M) in an email dated July 3rd 2012. The model has low Hazen Williams’s friction
factors (C- factors) and it was assumed that the low C
C-factors
factors are representative of significant pipe
corrosion; leading to conservative results.
HDR|Hydroqual
HDR Engineering, Inc.

1200 MacArthur Blvd
Mahwah, NJ 07430-2322

Phone (201) 529.5151
Fax (201) 529-5728
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3.0 Model Update:
3.1 Network:
Pipe names in the CCR subnetwork were assigned using the naming ‘PCC-‘for Canal Crossing followed
by a unique number identifier, e.g. ‘PCC-11.’
Junction names in the model were assigned using the naming ‘JCC-‘for Canal Crossing followed by a
unique number identifier, e.g. ‘JCC-32.’
In the event that the new subnetwork connected to the existing pipe, a new naming was used for the
inserted elements but the existing settings were kept.
Pipe locations and sizes in the CCR subnetwork model in the preliminary model were implemented to
match data provided by T&M, Figure 3-2. The model was then updated in January, 2013 using the
proposed layout changes provided by T&M. The primary differences in the CCR network layout is the
removal of the 12” intertie along Wilkinson Avenue between Garfield Avenue and Canal Way due to the
right-of-way issues, the change of CCR street layout southwest from Caven Point Avenue, the extension
of the 12” pipe along Claremont Street to connect Pine Street, the replacement of the 8” pipe along
Halladay Street with a new 8” pipe instead of cleaning, and the disconnection of the pipe South of parcel
33a from the Low Service pressure zone by adding a pipe on the east of the parcel to connect Aqueduct
pressure zone at Wilton Street. None of these changes significantly affected the original model results.
Where needed, existing pipes were split to comment proposed pipes to the existing system. HazenWilliams headloss equation was selected for linear loss calculation in the model because it is the typical
approach in the United States and it is used in the original model. A Hazen-Williams fraction factor “C”
value was assigned to each pipe segment. To match conservative factors used in the original model, “C”
value of 100 was used for each new pipe and for the replaced 8’’ line along Halladay Street.
Node elevations for the new nodes were interpolated between the existing node elevations. The range of
node elevations in CCR subnetwork is 12ft in central area of the CCR to 45ft in the southwestern end of
the CCR. This range should adequately represent the range of possible ground elevations in the future
development.
3.2 Demands:
The annual average water demands were projected by HMM and reported in Table. 3-1 Projected Annual
Water Demand of the HMM report. HMM demands were later updated with new projections provided by
T&M in January 2013. The original and final projected demands in millions of gallons per day (MGD)
are summarized in Table 1.
Preliminary
Final
Projections
Projections
(MGD)
Type
(MGD)
Commercial
0.885
0.125
Residential
0.932
0.920
Total
1.818
1.046
Table 3.1. Preliminary and Final Demand Projections for CCR
Office/Retail/Civic water use type was categorized in the model under the new type called Commercial
and Studio, 1-Bedroom, 2-Bedroom, 3-Bedroom, and 4-Bedroom water use type was categorized in the
model under new type called Residential.
HDR|Hydroqual
HDR Engineering, Inc.
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3.3 Pressure Zone:
The HMM report recommended rezoning the Aqueduct pressure zone to include the CCR area. In order to
rezone in accordance with the recommendations, certain valves and pipes will need to be opened or closed
in the system. This was modeled by changing the initial settings in the model. Table 1 displays the initial
settings changes that were done in the model to rezone the system. Figure 1.a illustrates the pressure zone
of the existing system with the proposed pipe network in grey. Figure 1.b illustrates the proposed
redevelopment with the rezoning. In both figures, red color represents the Low Service pressure zone and
blue color represents the Aqueduct pressure zone.
Valves
I.D.
Max. Channel
V-2408 Closed Inactive
V-2404 Closed Inactive
V-1947 Closed Inactive
V-1945 Closed Inactive
V-1125 Closed Inactive
FCV-2
Closed Inactive
Pipes
ID
Max
Chanel
P-13692
Open Closed
P-16280
Open Closed
Table 2. Rezoning Networks Changes

Figure 1.a Existing Pressure Zones

Figure 1.b Post-development Pressure Zones

It should be noted that on the block on the corner of Forest Street and Hudson Bergen Light Road and
Pacific Avenue and Whiton Street is included in both Aqueduct Service Zone and Lows Service Zone.
JCMUA might consider closing the pipes in Low Service zone that overlap with CCR. The model
assumed that the pipes would be open to provide redundant fire flow supply in Low Service Zone.
HDR|Hydroqual
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4.0 Model Validation:
4.1 Setup
Model validation was performed using five (5) fire hydrant tests conducted by JCRA (Jersey City
Redevelopment Agency) between July 11 and July 16, 2012. Summary of hydrant test data and
corresponding model results is given in Tale 3. Five hydrant tests were elected to confirm system ability
to deliver the flow to CCR project along streets listed in Table 3.
To match the field conditions, a new scenario was created in the model using Average Day Demand
alternative and the current topological and physical properties alternative. Simulation for each test was
conducted using demand peaking factors corresponding to the time of the day of the test.
Two parameters were examined to validation model ability to predict system conditions, the average static
pressures and the pressure drop between static and residual conditions.
4.2 Hydrant Test Data
Hydrant test data collected by JCRA was assumed to be accurate. However, two anomalies were noted:
Test #5 predicts the static pressure in Low Service pressure zone of about 45 pounds per square inch (psi)
along Pacific Avenue, which is almost 40psi below the model predictions. If this result is accurate, then
model over-predicts pressures across whole Low Service pressure zone. This issue might not be relevant
for CCR area since the project would be in Aqueduct pressure zone. However, if the model is not accurate
for Low Service pressure zone, question of the model accuracy overall can be raised. It has been assumed
that pressures observed in Test 5 are not accurate.
Test # 2 predicts the pressure drop on the largest pipe tested (24” main) to be 4psi for an additional
hydrant flow of 1,171gpm. This large pressure drop might be due to the local conditions at the flow
hydrant connection and not due to the system losses. Test 2 is immediately downstream from Test 3 and
Test 4 and upstream from Test 1. If the results for Test 2 were caused by system conditions, one would
expect to see the same effect in other three tests. It is assumed that pressure drop observed in Test 2 might
not be representative of system conditions but instead caused by local conditions at the flow hydrant.
4.3 Static Pressure Validation
With exception of Test 5 discussed above, the model is consistently conservative in predicting static
pressures. Observed pressures are 3.5 to 6.2psi higher than what the model predicts. This difference is
most likely due to conservative estimate of total system demand in the model. Since the model is
conservative, pressure results obtained for CCR project should be expected to be conservative as well.
4.4 Pressure Drop Validation
The results of hydrant testing and model calculations are listed in Table 3. The differences between model
predicted and field observed pressure drops during hydrant testing at all location are within 1.3psi with an
average absolute difference between the model and system of 0.9psi, which is within the typical
calibration criteria goals (2.5-5.0psi). With exception of Test 2, the model is conservative in predicting
pressure drops most likely due to the conservative estimate of pipe roughness factors. Since the model is
conservative in estimating pressure drops during hydrant tests, fire flow results obtained for CCR project
should be expected to be conservative as well.
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Drop

Residual

Static

Pressure
Difference
Drop

Residual

Model
Pressure
Static

Drop

[gpm]

Residual

[in]

Static

Flow

Observed
Pressure

Pipe Size

Test #

Street

[psi]

1

16''

Caven Point Ave.

1250

80

75

5

73.8

68.8

5.0

6.2

6.2

0.0

2

24''

Garfield Ave.

1171

86

82

4

80.3

77.6

2.7

5.7

4.4

1.3

3

20''

Summit Ave.

1325

82

80

2

78.5

75.4

3.1

3.5

4.6

-1.1

4

20''

Communipaw Ave.

1000

82

80

2

78.2

75.1

3.1

3.8

4.9

-1.1

5

16''

Pacific Ave.

1000

46

44

2

83.7

81.0

2.7

-37.7

-37.0

-0.7

Table 3. Hydrant Test Results

4.5 Future Investigation
It is recommended that possible issues identified by Test 2 and Test 5 are investigated further.
Test 5 - If the pressure difference between Aqueduct and Low Service pressure zones in the system is
close to 40psi, than the model should be updated to properly represent Low Service pressure zone.
Updated model should be used to confirm CCR project results although no significant changes are
expected because the project is in Aqueduct pressure zone.
Test 2 – Test 2 could be repeated on the same main using different hydrants, preferably downstream
towards Caven Point Avenue. If the repeated test confirms pressure drop observed by Test 2, then the
model should be updated appropriately. Test 1, Test 3 and Test 4 results should be reexamined as well as
overall CCR project results. However, since pressure drop difference was relatively small (less than
1.5psi), it is not expected that this change would significantly affect CCR project recommendations.
5.0 Redevelopment Evaluation:
The analysis was completed for the whole system and detailed examination was preformed in the area
directly surrounding the redevelopment in addition to the area downstream of the rezoning. Figure 2
illustrates the area that was considered under the analysis. The amount of fire flow available, minimum
pressure, pipe velocity and head loss gradient were all considered under the evaluation. Detailed results
for pre- and pos-development system performance are provided in MS Excel spreadsheet
JCCR_Data_Final_II.xlsx. Red nodes in Figure 2 indicate the nodes for which fire hydrant flow was
examined in addition to the whole-model fire-flow comparison.
5.1 Scenarios and Alternatives:
Four different scenarios were used in the analysis, Maximum Day Demand (MDD) scenario and Fire Flow
with MDD scenario for both existing, pre-development conditions and for proposed, post-development
conditions.
The Max Day Scenario uses “Base” Physical properties as in the existing model, which includes the
conservative C-factors. Fire Flow Scenario uses the same alternatives as MDD scenario.
HDR|Hydroqual
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Figure 2. Analysis Area
Fire flow available in gallons per minute (gpm), pressure in ponds per square inch (psi) were calculated
for the hydrants; and pipe velocity in feet per second (fps) and headloss gradient in feet (ft) per 1,000ft
were calculated for the pipes.
Fire flows were evaluated for:
• Maximum day demand (MDD) conditions
• 20 psi residual pressure at the fire hydrants
• No requirements for the system minimum pressure because the existing model pressures for MDD
scenario are below 20 psi at Brookdale Gate House
5.2 Existing, Pre-Development System:
5.2.1 Maximum Day Demand Pressures:
Pressure results for Maximum Day Demand (MDD) scenario were compared at all system nodes for preand post-development conditions. For nodes that have less than 50psi pressure in post-development
scenario, the maximum pressure change was less than 2psi or less than 5% of the pressure under predevelopment conditions. The nodes with pressures below 50psi are concentrated approximately between
John F. Kennedy Boulevard and Martin Luther King Jr. Dr, directly west from CCR. Average pressure
for these nodes is about 42.2psi pre-development and 38.0 psi post-development for MDD scenario. The
pressure in this area is about 1psi higher on average, when compared to the preliminary CCR demand
projections.
While some nodes exhibit pressure change of up to 10% or greater, model indicates that all of these nodes
are capable of delivering at least 70psi of pressure during MDD conditions.
HDR|Hydroqual
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5.2.2 Available Fire Flows:
For nodes with model predicted available fire flow less than 1,500gpm in post-development scenario, the
maximum fire flow change was about 100gpm, a reduction from about 1,594gpm to about 1,494gpm (6%)
in comparison to the pre-development condition. Similar to nodes with reduced pressures, hydrants with
reduced fire flow availability are located in the area west from CCR, approximately between John F.
Kennedy Boulevard and Martin Luther King Jr. Dr.
Although available fire flow results for some hydrants during pre-development conditions are as low as
400gpm, all of these hydrants can deliver similar fire flows after the development. The largest observed
difference for hydrants delivering less than 750gpm fire flow was less than 40gpm, or less than 5% of predevelopment available fire flow.
5.2.3 Pipe Velocities and Headloss Rates:
Several pipes experience significant change in pipe velocities and headloss rates. A significant change in
pipe velocity is defined as a change of 10% or more for a pipe that has post-development velocity larger
than 2fps and headloss larger than 5ft per 1,000ft. High headloss rates are experienced in existing pipes
with low Hazen-Williams roughness factor C.
For pipes that experience significant changes between pre and post development conditions, no velocities
in the post-development system are in excess of 3.5fps. A significant change in pipe conditions was
defined as a velocity change greater than 10% on a pipe with the headloss rate change greater than 10%
resulting in a headloss rate of 5 ft/1,000ft or greater, A change of direction was observed in some of the
pipes. When the redevelopment takes place, additional study should be taken to examine water quality
issues that might be caused by the flow direction change.
5.3 Proposed Redevelopment:
5.3.1 Maximum Day Demand Pressures:
Pressure results for MDD scenario were compared for all system nodes for pre- and post-development
conditions. All nodes in CCR area have pressures above 60psi.
5.3.2 Available Fire Flows:
Model results indicate that the available fire flow will be reduced by more than 5% at only one hydrant
(H-1069). This hydrant is located on the corner of Communipaw Ave. & Pacific Avenue and the
reduction in the available fire flow is because the hydrant has been reassigned from Low Service pressure
zone to Aqueduct pressure zone. However, the hydrant can still provide over 4,000gpm available fire
flow.
The model predicts available fire flow reduction from pre- to post-development will be less than 2% for
locations where existing available fire flow are less than 750gpm at MDD. The maximum reduction is
14gpm.
For nodes whose existing available fire flow is between 750gpm and 1,500gpm, the predicted maximum
reduction in post-development fire-flow availability is less than 3% or 36gpm. Model indicates more than
one third of the hydrants experience an increase or no change in available fire flow due to the CCR
improvements for the area indicated in Figure 2.
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In summary, the model predicts hat all nodes in CCR area can deliver over 5,000gpm available fire flow
in MDD condition with the local residual pressure above 20psi. Within the area defined in Figure 2,
reduction in fire flow availability from pre- to post-devolvement condition is less than 3% for all but
hydrant H-1069.
5.3.3 Pipe Velocities and Headloss Rates:

The model also predicts all post-development pipe velocities in the vicinity of CCR area are below 2fps
and headloss rates are less than 5ft per 1,000ft. Elevated headloss rates are experienced in some existing
pipes with low Hazen-Williams roughness factor C.
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