




The Marine Transportation System, or MTS, consists of 
waterways, ports, and intermodal landside connections that 
allow the various modes of transportation to move people 

and goods to, from or on the water.



The Geographical Space of 
Marine Transportation

Source: Transport Geography, J.P. Rodrigue, 2004
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New Jersey’s 
Marine Transportation System

• Federal Channels in NY/NJ Harbor, 
Delaware River, and NJ Intracoastal 
Waterway; over 465 nm (860 km) of 
engineered waterways

• State Channel Network - 215 Marked 
and Identified Channels; over 200 nm 
(370 km) of engineered waterways

• Two International Ports (PONYNJ and 
South Jersey Port Corporation)

• Internationally recognized tourism 
destination

• World Class Fishery (most lucrative 
shellfishery in the U.S.)

• Worth over $50 billion annually to the 
New Jersey economy











Ship Simulators





Engineered Waterways
• Provide access between 

shore and deep water for 
rec. and comm. vessels

• Width and depth are a 
function of vessel type, 
location, traffic and sea 
condition



Understanding 
the Channel 
Network

Federal Channels – Access to 
ocean.  Analogous to 
Interstate Highway System.

State Channels – Connects 
local and private facilities to 
the Intercoastal.  Analogous 
to State Highway System.

Local Channels – Lagoons, 
lakes, and low volume use 
channels. Analogous to 
County and local roads.

Private Channels – Private 
residential docks and 
commercial berths.  
Analogous to driveways.

Federal Channel

State Channels

Local Channels

Private Channels



Boat mounted sonar 

Single-beam or 
multibeam

Identify shoal 
locations/volumes

Establish navigability

Bathymetric Surveys





Vibracoring
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Navigation Dredging in New Jersey
• Deep draft navigation is 

often performed with large 
mechanical equipment.  Fine 
grained material is dredged 
with environmental buckets 
that  limit loss of fines.

• For sand, and on the 
Delaware River, large 
hoppers and cutterhead
dredges are also used. 



Navigation Dredging in New Jersey
• Shallow draft navigation 

requires smaller equipment.
• Usually performed using 

hydraulic cutter head 
pipeline dredges.

• Can also be performed 
mechanically with 
conventional excavators or 
environmental buckets that 
limit loss of fines.











Sand
[>.0625 mm]

Clay
[<.0039 mm]

Silt
[>.0039 mm]
[<.0625 mm]

Clean3

Contaminated2

•Manufactured Soil
•Aggregate
•Intermediate Landfill Cover
•Ocean Disposal
•Beach Nourishment1

•Habitat Restoration/Creation
•Upland Fill
•Highway Construction

•Manufactured Soil
•Ocean Disposal
•Landfill Final Cap
•Landfill Liner
•Upland Fill
•Nearshore Fill 
•Brownfield Cover
•Habitat Restoration/Creation
•Highway Construction

•Upland Fill
•Brownfield Cover
•Habitat Restoration/Creation
•Nearshore Fill
•Manufactured Soil
•Highway Construction

•Intermediate Landfill Cover
•Confined Aquatic Disposal
•Confined Upland Disposal
•Upland Fill
•Nearshore Fill (with Capping)

•Confined Aquatic Disposal
•Confined Upland Disposal
•Nearshore Fill (with Capping)
•Landfill Cap (with Clean Cover)
•Brownfield Cap (with Clean Cover)
•Mine Reclamation

•Confined Aquatic Disposal
•Confined Upland Disposal
•Nearshore Fill (with Capping)
•Landfill Intermediate Cover
•Mine Reclamation
•Brownfield Cap (with Clean Cover)
•Decontamination and Disposal

What Happens to Our Dredged Material?

1 75% Sand; grainsize distribution must be equivalent to existing conditions
2 Uses assume no decontamination
3 Uses assume clean or decontaminated



Confined Disposal Facilities (CDFs)



Beach Replenishment • Highly desirable beneficial 
use of clean dredged 
material

• Can use material from 
navigation dredging

• Greater than 90% sand for 
bathing beach

• Greater than 70% sand for 
non bathing (natural) 
beach

• Quick and cost effective



Ocean Disposal

� Mud Dump became Historic Area 
Remediation Site (HARS) in 1997

� 1-meter cap
� 40 million cubic yards
� Non-toxic, Non-bioaccumulative

• Very efficient and 
inexpensive way to manage 
large volumes of dredged 
material.

• Primary method of disposal 
for all NY/NJ Harbor 
sediments for decades

• Fell into disfavor in 1990s due 
to concerns over 
contaminants in sediments 
and risk to fisheries









Raw Dredged Material







• 24 Hour Settling time

• Discharge to same 
water body or through 
permitted discharge





Debris



• 18,000 CY/day

• Poor control of mix

• Must be offloaded within 24 
hours

• Low capitalization costs

• High wharfage requirements



• Good mix 
control
• 4-6,000 
cyd/day

• Can be offloaded directly 
into trucks or stockpile
• High capitalization costs
• Low wharfage requirements



Processed Dredged Material (PDM)













What about clean, small quantity, shallow 
draft, lower economic value channels?
• Value of a cubic yard

• The GAP problem

• Innovative solutions

• Land use conflicts

• Sea level rise

• Superstorm Sandy

• Resiliency

• Sustainability



Beneficial Use of CDF Material

• New CDF locations are difficult 
if not impossible to find

• Material usually meets 
residential standards

• Material is suitable for a variety 
of structural and non structural 
purposes

• Access can be an issue

• Excavation is costly

• May need to be blended or 
processed for some uses



Dredged Material Management Facilities (DMMFs)

• Renewable 
Capacity

• Manage material 
inputs and 
outputs to 
increase options, 
decrease 
dewatering time  
and lower costs

• Permanent access 
roads or docking 
facilities; staging 
areas; pipelines

• Regional Sediment 
Management



Mechanical Dewatering
• What to do when 

there is no CDF 
available?

• Dewatering, de-
sanding, belt filter 
presses for fines

• Modular, flexible, 
and capable of 
working efficiently 
on a small footprint

• Produce truckable, 
stackable solids

• $80-100 per cyd



Passive Dewatering

/cyd



Dredged Hole 
Restoration
• 5 priority sites identified by Stockton CRC, over 1.1 

million cyd of capacity already permitted

• Anoxic or Hypoxic conditions all or part of the year, 
no benthic life

• Filling will restore shellfish or SAV habitat

• Mechanical or hydraulic dredging and placement 

• Cap of coarse grained material to match 
surrounding bottom

• Monitoring of turbidity during construction

• Monitoring of recovery/restoration after 
construction

• $50-60 per cubic yard



Unconfined Open Water Placement

• High energy environments

• Clean material only

• Use of ebb tide to move 
material to desired location

• No visual plume or 
detectable solids in water 
column

• Seven Mile Island Living 
Laboratory

• $20/cyd

Approximate Discharge Location



Habitat Creation
• Clean dredged material only
• Usually sand, but other material 

types could be used
• Refugia from humans and 

predators in high use areas
• Repeated applications possible
• Highly successful
• $30-60/cyd



Marsh and Dune 
Restoration

• Coastal erosion and sea level 
rise has taken a toll on NJ 
coastal wetlands

• Dredging has further 
reduced natural accretion

• Dredged material can be 
used to restore lost sediment 
and improve habitat

• Dunes can provide resiliency 
to restored marsh

• 6,500 cy to marsh, 18,500 
cy to dune, 7,000 cy to 
beach

• $65-105/cy



Shoreline Stabilization 
and Marsh Creation

• Replace up to the 1977 shorelines

• Need to retain material, but allow for tidal flushing

• Rock sills are not a natural feature, and very costly

• Replanting accelerates recovery

• High cost >$100/cubic yard









State Channel Dredging 
Program Success to Date

• >1.2 million cubic 
yards dredged and 
placed

• 54 channels cleared

• 45 nautical miles of 
waterway opened

• Cost of >$75 million

• ~25 percent FEMA 
reimbursed to State

• 2 new CDFs

• 5 CDFs restored 
capacity























2020 Projects

• Beach Haven Complex
• 10 channels ~ 39,000 cubic 

yards

• Ludlam CDF Repair
• Capacity: 195,000 cubic yards

• Story Island CDF Repair
• Capacity: 82,000 cubic yards

• Gateway DMMF Construction
• Capacity: 525,000 cubic yards

Upcoming Dredging Projects: 

• Good Luck Point (4 channels)
• Marsh enhancement
• Near shore berm

• Toms River North (5 channels)
• Dredged hole restoration

• Lakes Bay (4 channels)
• Dredged hole restoration

• Brigantine (2 channels)
• Beach replenishment
• Mudflat restoration

Ongoing Dredging Projects: 



Upcoming Dredging Plans

Projects:
• Absecon Creek

• West Creek Complex- 4 Channels

• Tuckerton Complex – 3 Channels

• Shrewsbury Navesink – 26 Channels

• Manasquan Phase II – 5 Channels

• Wildwood Complex- 5 Channels

• Ship Bottom Complex- 5 Channels

• Patcong Creek

• Berkeley Township – 7 channels

Innovative Technologies: 




