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A-4 DECONTAMINATION 

 
DESCRIPTION 
 
Decontamination technologies reduce the harmful effects of contaminated dredged material by destroying 
contaminants, separating and removing contaminants from sediments, and/or immobilizing contaminants to 
minimize release to the environment.  The objective is to have the treated material meet established environmental 
criteria/guidelines and geotechnical properties for a designated beneficial use.  Technologies could involve physical, 
chemical, thermal, stabilization and biological processes or any combination thereof.  Material undergoing treatment 
would have less restricted and more varied beneficial uses than untreated material.  Depending on the process used, 
some end products have measurable market value, such as clean soil, lightweight aggregate, construction-grade 
cement, structural fill, and architectural glass tiles, to help offset processing costs.  Thermal technologies can 
produce steam and electrical generation as part of their process for either recycling internal energy or for sale.  
 
For the Port, the formidable challenge posed for this management approach is to process, in a environmentally 
protective and cost-effective manner, relatively large volumes of contaminated dredged material with high fine-
grained fractions, enriched total organic carbon contents, estuarine salinity, and high water content.  Most of these 
sediments contain a wide range of organic and inorganic contaminants at low concentrations relative to those 
typically found on state and Federally regulated hazardous waste sites.  However, it should be noted that several 
sediment “hot spots” exist in areas outside navigational channels with significantly higher contaminant levels.  
These hot spots could also serve as potential candidates for treatment through an environmental dredging program.   
 
To be used beneficially, the treated material must meet applicable state and Federal environmental, health, and 
safety guidelines.  Processed material must also meet the material and engineering specifications for its proposed 
end-use.  Since the States, and not the Federal government, have jurisdiction of upland management of dredged 
material, the presiding state determines the end-use testing criteria and issues the acceptable/beneficial-use 
determination for the end product of any treatment process.  The NJDEP has a guidance manual entitled “The 
Management and Regulation of Dredging Activities and Dredged Material in New Jersey Tidal Waters” (NJDEP 
1997).  The NYSDEC is in the process of finalizing its guidance manual.  The acceptability, and therefore the 
success, of treated dredged material will be based on the ability of a given process to meet these standards at an 
affordable price.  
 
Section 405 of the Water Resources Development Act (WRDA) of 1992, Section 226 of WRDA of 1996, and 
Section 204 of WRDA 1999 (Section 405 amended) authorized the USEPA and the USACE to jointly conduct an 
investigation and demonstration of decontamination and treatment technologies applied to contaminated dredged 
material in the NY/NJ Harbor Sediment Decontamination Technologies Demonstration Program.  This program was 
charged to determine the environmental, economic and engineering, feasibility of decontaminating at least 500,000 
CY/YR of dredged material with the manufacturing of beneficial use products.  USEPA-Region 2 leads this effort in 
cooperation with the NYD.  The U.S. Department of Energy Brookhaven National Laboratory, Rennselaer 
Polytechnic Institute, and Montclair State University provide technical program support.  Several previous 
investigations have been conducted for this region (Tetra Tech 1994; Malcolm Pirnie 1995) and in the Great Lakes 
region (USEPA 1994b; Environment Canada 1996).  The WRDA/USEPA program is working in partnership with 
the NJDOT/OMR Sediment Decontamination Program.  More information on both these federal and state programs 
can be found at the following websites: 
 
www.bnl.gov/wrdadcon/
www.state.nj.us/transportation/maritime
 
TECHNIQUES 
 
Decontamination technologies range from “low-end” to “high-end” processes in terms of relative complexity, 
energy consumption, and cost.  The low-end processes include dewatering, physical separation, S/S, and untreated 
manufactured-soil production.  These methods involve minimal handling and processing and are relatively 
inexpensive.  However, other costs, especially those associated with materials handling and site acquisition, could 
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add substantially to total costs.  S/S has already found full-scale application in the region, with land and/or 
brownfield remediation as the primary beneficial use.  It is addressed as a separate DMMP option (see Sections 2.3.3 
and A.3.3).    
 
The high-end processes are those technologies that destroy or remove contaminants in dredged material at a 
processing facility.  Those that have been evaluated include sediment washing, solvent extraction, thermal 
desorption, and thermal destruction.  In comparison to low-end processes high-end processes are typically more 
expensive, complex, and energy-intensive, and require greater handling, more unit operations, and/or high operating 
pressures and temperatures (requiring increased energy consumption).  In addition, these processes may generate 
multiple waste streams (e.g., wastewaters, stack emissions, waste oils, solid residues) that must then undergo 
separate treatment and/or disposal.  However, high-end processes have the potential to produce end products with a 
higher market value (such as clean topsoil or blended cement), thus generating a revenue stream to help offset the 
higher processing costs. 
 
Under the USEPA/NYD demonstration project, laboratory testing (5-10 gallons each) of ten technologies was 
completed by 1996, and pilot-scale testing (2-22 CY each) on five of these technologies was completed by 1997.  
The Federal agencies have also worked with other technology firms, supplying them with sediment for process 
testing and helping them evaluate their processes.  The next step in achieving full potential of these technologies is 
implementing a commercial-scale demonstration.  These demonstrations are needed to improve cost estimates, 
resolve engineering scale-up challenges and “fine tune” and optimize treatment effectiveness.  The key objective is 
to demonstrate the economic feasibility of processing large volumes (at least 0.5 MCY per year) on a long-term, 
self-sustaining basis (WRDA 1996).   
 
The following is a list of technologies that have undergone bench/pilot demonstrations through both the Section 405 
(WRDA) Program and NJDOT/OMR Decontamination Programs: 
 
• BioGenesis Enterprises, Inc. Milwaukee, WI: The Biogenesis sediment washing process utilizes high-energy 

scrubbing, biosurfactant chemical additives and chelating agents to isolate and oxidize (destroy) the 
contaminants from the sediment particles.  Resulting process water is treated to remove remaining 
contaminants.  The end product is a clean manufactured soil material usable for fill cover or landscape topsoil 
applications.  Under the NJDOT/OMR decontamination programs, a consortium of three firms was assembled 
to move it to the next full/commercial phase.  This included BioGenesis of NJ, Inc., Montgomery Watson 
Harza, Inc. and BioGenesis Enterprises, Inc. (BGW).  The beneficial use component would be a blended 
manufactured soil suitable for use as topsoil, construction material, landfill cover, and in brownfields 
remediation.  BGW was a finalist in the USEPA decontamination program and was awarded a 700 CY pilot that 
was successfully completed during the spring of 1999.  BGW has completed final design engineering for a 
commercial-scale facility capable of processing 250,000 CY/YR (40 CY/hour).  Commercial-scale operations 
will be a combined USEPA/NJDOT/OMR 43,500 CY dredged material project.  These will include dredged 
material volumes from (1) Darling International and (2) Amerada Hess – both located in upper Newark Bay, 
and (3) Passaic River - Harrison Reach as part of the USEPA/NJDOT/OMR Passaic River Restoration 
Dredging Treatability and Sediment Decontamination Pilot Project.  July 2005 is the anticipated start-up for the 
250,000 CY/YR sediment washing system that will process 43,500 CY as part of the USEPA/NJDOT/OMR 
demonstration.  Processing time will take approximately four months. Processing of the Passaic River sediment 
is expected to commence in October 2005. 

 
• Gas Technology Institute (GTI), a not-for profit research company of Des Plaines, IL, is a thermo-chemical 

process that uses a rotary kiln to produce a pozzolanic material, which is then mixed with Portland cement to 
yield a construction-grade blended cement.  This would be marketed to the construction industries as a 
substitute to regular Portland cement.  Their process has undergone bench (1995) and pilot scale testing (1996) 
in the Section 405 Program and is moving forward towards full/commercial scale operation.  NJDOT/OMR has 
awarded a contract to GTI to test their technology at a demonstration scale plant at an industrial site in Bayonne, 
NJ.  The full-scale test will evaluate destruction efficiencies and air emissions on 350 CY of dewatered dredged 
material from northern Newark Bay.  This demonstration in cooperation with the USEPA Program will utilize a 
full-scale test kiln.  Commercial scale operations would require construction of a larger facility in order to be 
economically viable.  Construction of the kiln began in 2003, and start-up of the kiln commenced in November 
2004.  Following troubleshooting and addressing start-up mechanical problems, the plant was winterized for 
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Phase 1 processing.  A total of 80 CY were processed under Phase 1.  Under the NJDOT/OMR Passaic River 
Restoration Dredging and Sediment Decontamination Treatability Pilot Study, it was decided to go forward 
with a GTI Phase 2 demonstration of 2,500 CY.  Kiln operations are expected to commence in November 2005.   

 
• JCI/Upcycle is a joint venture between Jay Cashman, Inc. (JCI) of Boston, MA and Upcycle Aggregates.  

JCI/Upcycle proposes to decontaminate Harbor sediments using a rotary kiln technology that thermally destroys 
organic contaminants and fixes metals in the mineral matrix of a lightweight aggregate product.  Lightweight 
aggregate is used in construction throughout the NY/NJ metropolitan region and is in high demand 
(approximately 0.9 MCY/YR in the northeast).  A small-scale pilot project (4 CY) was conducted during the 
winter of 2000/2001 using a test rotary kiln in Conshohocken, PA (Fuller Research).  The sediments were 
dredged from a facility in northern Newark Bay/Passaic River and dewatered using conventional belt press 
technology with polymer addition.  The dewatered sediments were transported via truck to the kiln and mixed 
with shale fines, pressed into pellets, and fired in the kiln at temperatures in excess of 2000° F.  The resulting 
lightweight aggregate met or exceeded all ASTM standards.  There were no leachable metals or detectable 
organics in the final product.  A demonstration is currently being planned to bring 15,000 CY of dredged 
material to an existing commercial scale lightweight aggregate plant in Virginia.  This kiln could support 
600,000 CY of dredged material on a yearly basis.  It is anticipated that a commercial demonstration will 
commence in the first quarter of 2006. 

 
• BEM Systems of Florham Park, NJ, piloted the use of enhanced mineralization (Georemediation™) to 

decontaminate Harbor sediments during 2001/2002.  A catalyzing reagent was mixed into the raw dredged 
material and allowed to react for at least 28 days in open holding/curing basins.  Bench scale tests indicated that 
organic contaminants were reduced and metals were integrated into the crystalline mineral matrix of the 
sediment.  BEM proposes that the decontaminated sediment can be used to make a manufactured soil product 
that is suitable for use as non-structural fill in roadway construction, brownfields remediation, or as landfill 
cover.  Results of a 500-gallon pilot project conducted in 2001 with sediments from several harbor locations 
were inconclusive.  There are no plans to perform a large-scale demonstration of this technology. 

 
• Harbor Resource Management Environmental Group (HRM) (formerly National Utility Investors 

Environmental Group [NUI] of Union, NJ), proposed to use an enhanced stabilization technology with 
oxidation to decontaminate Harbor sediments.  The intended product is a manufactured soil that could be used 
as fill material or brownfield/landfill cover.  The treatment consists of mixing super-ionized water and chemical 
oxidants followed by pozzolanic material addition to reduce concentrations of organics and bind the metals.  
The intended use is for those navigational dredged material projects that are slightly in excess of permitted 
upland standards.  NUI conducted a successful 1600-gallon pilot in the winter of 2001 at their site in Elizabeth, 
NJ.  HRM dredged 2,500 CY in January 2005 from Darling International, upper Newark Bay.  The material was 
placed in scows for processing at the Bayshore Recycling facility.  HRM processed a total of 250 CY. 
Challenges related to up-front material handling and pumping from the dredging scow to the dewatering units 
were problematic.  The processed material has shown impressive geotechnical properties when placed upland at 
the EnCap site.  Final data report is expected in July 2005. 

 
 
The PANY/NJ has conducted its own sediment-treatment demonstration projects.  The PANY/NJ began its Matrix 
Evaluation Project in 1997.  Four technology firms have conducted treatability studies of their processes.  End 
products are either lightweight aggregate or flowable fill.  The objective is to evaluate whether the selected 
processes can economically produce construction material from Harbor dredged material that meets ASTM and 
other applicable standards without any significant adverse environmental impacts.  Treatability studies identified 
three companies:  JCI/Upcycle (See above), Plasmarc and Riefill with end products meeting or exceeding the 
standards for use in PANY/NJ construction projects.  
 
All decontamination technologies are preference 1 options. 
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POTENTIAL IMPACTS  
 
Siting of any decontamination facility would likely be at previously developed sites, including former or current 
industrial facilities.  These sites currently have little natural-resource value.  Some potential sites may have been 
abandoned, with the return of some vegetation and wildlife.  The species present are typically those most adaptable 
to human activity and disturbed habitat.  Impacts associated with a site that has re-vegetated would be the loss of 
habitat at the facility footprint. These impacts are not expected to be significant, however, since these sites rarely 
have the return of substantial species diversity without active management.   
 
Wastewater effluent from any de-watering or some other unit operation would either be discharged to a sewage 
treatment plant or discharged directly to surface water.  This effluent could impact the water column of the receiving 
water body by causing increased turbidity, salinity, and/or inflow of small amounts of contaminants.  Procedures 
imposed by the individual state’s permitting process would evaluate the risk to the receiving water body.  Direct 
impacts on aquatic resources are not anticipated, but indirect impacts could be associated with spillage and surface 
runoff to waterways. Reasonable and prudent measures would be used to prevent spillage and surface runoff.   
 
Upland animals are highly unlikely to be directly impacted by the use of a developed site.   As for endangered 
species, the potential threat would be minimal because any site chosen would be already disturbed as a result of the 
past/present activities.  Coordination on a site-by-site basis with Federal and state resources agencies would be 
conducted for this option. 
 
Under the USEPA and NJDOT/OMR demonstrations air quality data will be collected to determine the potential for 
impacts.  The initial data will be used in a qualitative assessment of air quality impacts and will aid in the design of 
more effective future controls.  Air quality impacts largely depend on whether a thermal or non-thermal process is 
selected.  For a non-thermal process, impacts would be associated with particulate emission and volatilization of 
contaminants from staging and processing areas.  NJDOT/OMR is funding a research project to assess the volatility 
of contaminants from processing sites (See Section A.3.3).  With respect to specific volatilization of PCBs and 
dioxins, it is unclear how laboratory experiments translate to large-scale dredging and materials handling operations.  
These impacts would be minimized by proper dredged material handling, operational controls and management.  
The air quality impacts from thermal processes are of greater concern.  Thermal facilities require air permits from 
the presiding state and employ advanced air-pollution control equipment typically associated with hazardous waste 
handling facilities.    
 
Apart from air-quality impacts, any health risk would largely be due to handling of the pretreated dredged material 
by facility workers.  NJDOT/OMR is currently conducting a study on the risk of exposure to contaminants resulting 
from working with dredged materials in an upland setting.  There is the potential to encounter cultural resources at 
new or historic facilities.  Cultural resource surveys will be programmed when proposed locations are defined. 
 
IMPLEMENTATION 
 
Low-end S/S processes (in conjunction with land remediation as the beneficial use) have already found commercial 
application in the region.  (Sections 2.33 and A.3.3).  Some of the commercial-scale demonstrations of treatment 
processes (other than S/S) were initiated in the fall of 1999.  These demonstrations will allow direct comparison of 
the decontamination technologies and the other management options.  The role decontamination technologies will 
play in the long-term dredged material solution will depend on several factors.   
 
The key factor is assessing the benefit to the ecological and human health of the region.  Towards this end, assuming 
project reauthorization and congressional appropriations, USEPA/USACE will perform a human-health and 
ecological risk assessment for any technology seriously considered for full-scale operation.  The complete treatment 
train will be taken into account, from off-loading to final disposition of end products and waste streams.  

 
A Cost Estimates 

In the U.S. and around the world, treatment technologies (beyond S/S and other low-end processes) have not been 
widely applied in full-scale projects for soil or sediments, so reliable cost estimates are difficult to obtain at this 
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time.  Historical cost data on the pretreatment and treatment components are also very limited, and in some cases, 
the only data available are projections made by technology firms based on bench-scale and pilot-scale testing.  
 
Cost elements include site acquisition, site preparation, permitting and regulatory requirements, capital equipment, 
start-up and shakedown, labor, disposal, transport of treated sediments, monitoring and analyses, maintenance and 
repair, contingency costs and cost recovery through sale of end products.  Some of these costs are still uncertain at 
this time but it is expected that technological advances and economics will select the most effective and efficient 
processes as they scale-up to full scale processing.  It is expected that Decontamination could be utilized on up to 1 
MCY/YR of material by 2007 and the cost will have been reduced to a competitive $35–$55/CY.  
 
High-end decontamination may remain more expensive than some of the other options discussed, which could limit 
its application.  The navigation channels along Hackensack River, Arthur Kill, Kill van Kull, and Newark Bay may 
be possible candidates for subsidized treatment if upcoming studies show that the incremental expense (an estimated 
$6/CY) of full-scale decontamination is justified through the environmental and public health benefits to the region.  
Congress has recognized that there may be a need to specially manage, through removal of material, areas where 
contamination levels are very high.  Sediment “hot spots” refer to these underwater areas and mud flats lying outside 
active Federal navigation channels that act as sinks of more contaminated sediment that spread or could spread 
contaminant plumes to cleaner parts of the Harbor, including the channels.  Section 312 of WRDA 1990, as 
amended by Section 205 of WRDA 1996, authorized USACE to conduct “environmental dredging” for the purpose 
of remediating these areas.  However, to date the USACE has not used this authority anywhere in the nation.  The 
siting of a reasonable cost, large volume, decontamination facility in the region may help bring this authorization 
closer to fruition.   
 
 
REFERENCES 
 
BioGenesis Enterprises, Inc.  1998.  Analytical Data Summary – Supplemental Bench-Scale Demonstration - August 

27, 1997 Test - NY/NJ Harbor Sediment Project.  Milwaukee, WI. 
 
Environment Canada.  1996.  SEDTEC: A Directory of Contaminated Sediment Removal and Treatment 

Technologies, (computer database).  Great Lakes 2000 Cleanup Fund, Ontario, Canada. 
 
Malcolm Pirnie, Inc.  1995.  Evaluation of Innovative and Fast-Track Decontamination Technologies for the NY/NJ 

Harbor Sediments.  White Plains, NY. 
 
New Jersey Department of Environmental Protection (NJDEP).  1997.  The Management and Regulation of 

Dredging Activities and Dredged Material in New Jersey’s Tidal Waters.  Trenton, NJ.  
 
Tetra Tech, Inc. and Averett, D. (1994).  “Options for Treatment and Disposal of Contaminated Sediments from 

New York/New Jersey Harbor,” WES Miscellaneous Paper EL-94-1. 
 
United States Environmental Protection Agency (USEPA).  1994.   Assessment and Remediation of Contaminated 

Sediments (ARCS) Program: A series of publications.  USEPA, Great Lakes National Program Office, Chicago, 
IL.  

 

 

Dredged Material Management Plan for the Port of New York and New Jersey A-48 



2005 Technical Appendix MANAGEMENT OPTION ANALYSIS & DETAIL 
 

 
 

A-5 CONFINED AQUATIC DISPOSAL (CAD) FACILITIES (SUBAQUEOUS 
AQUATIC SITES) 

 
DESCRIPTION 
 
A confined aquatic disposal (CAD) facility is a depression excavated into the bottom of a bay or other body of water 
(including channels and berthing areas).  Dredged material is then placed into this CAD facility and covered or 
capped with a layer of clean sediment to isolate the disposed material from the overlying water and from the 
marine/estuarine organisms living in both the water column and the upper portion of adjacent sediments.  If capped, 
the cap can be placed over the disposed material so that it extends above the natural bottom (forming a mound), be 
level with the adjacent ocean bottom, or be below natural bottom depth (leaving a shallow pit).  The need to isolate 
the dredged material and the method of cap placement depends on the chemical and physical character of the 
covered sediments.  Factors in choosing cap type include the source of the dredged material, its proximity to the 
CAD facility, and the anticipated value of the topographic relief (to fish, shellfish, etc.) in and adjacent to the CAD 
facility.   
 
New CAD facilities have the potential to offer a large volume of disposal capacity at a cost-effective price for 
HARS unsuitable dredged material.  Such containment facilities would have the advantage of being sited and 
engineered specifically to contain dredged material and minimize impacts.  Furthermore, they could also restore 
degraded areas of the estuary by excavating contaminated surface sediments from berths and channels as well as the 
CAD site itself and containing them within the facility.  Just as siting criteria are employed to select areas with 
reduced resource use, design and operational measures could be utilized to greatly restrict the loss of material in the 
water column during disposal, thus confining it to a waterbody that has already been exposed to the same material.  
A final cap, if necessary, would be placed to facilitate benthic recovery of the site after the facility is filled, making 
any resource impacts temporary.  Management methods/techniques and operational practices that would be applied 
to this option to minimize habitat impacts and contaminant loss are discussed in more detail below. 
 
At present, the use of CAD facilities as a placement option for dredged material is not part of this DMMP, and is 
considered a non-preferred option in Table 2–1 in the DMMP – Implementation Report.  But while the NYD has no 
immediate plans for further evaluating the potential use of CAD facilities, it remains a technically viable option that 
may be reconsidered in the future should the need arise.  The following discussion on CAD facilities is based on 
analyses performed in support of the 1999 draft DMMP and is provided here for informational purposes only. 
 
TECHNIQUES 
 
Three basic variations on CAD facilities have been evaluated.  Their capacities and costs are summarized in Table 
A-5-1.  Each variation is described in greater detail below:  
 
UTILIZING EXISTING BORROW PITS:  A number of existing borrow pits of varying depths and sizes are located 
within the Harbor area.  These sites, a secondary result of the excavations for sand earmarked for beach nourishment 
projects and construction fill, were identified in a Final Supplemental Environmental Impact Statement (FSEIS) on 
the Use of Subaqueous Borrow Pits for the Disposal of Dredged Materials from the Port (USACE 1991).  The 
FSEIS recommended the use of four of the larger sites in Lower NY Bay (Figure A-5-1) as the preferred alternative 
for containing contaminated dredged material.  All four existing borrow pits sites have a potential capacity of 
approximately 22.9 MCY.  Since the sites already exist and are closer to most channels than the HARS, costs for the 
use of this option, beyond actual dredging and transport, would be minimal. 
 
Ancillary costs associated with their use could include some interior partitioning or other revisions to maximize safe 
use of the borrow pit, as well as a pre-, interim and post-placement monitoring program.  Each site could be 
available for use in a short time frame, provided a WQC were issued.   
 
In 1992, based on the FSEIS findings, the NYD applied for a Water Quality Certification (WQC) from the 
NYSDEC to use the East Bank Pit to dispose of an estimated 4 MCY of Category II and III material (unsuitable for 
unrestricted ocean disposal).  At that time in 1992, approval of the WQC would have meant that the option could 
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have been implemented and thus would have met 10 years of maintenance dredging needs.  To date NYSDEC has 
not issued a WQC for the use of any of the four sites.   
 
NEW CAD FACILITIES:  The NY Bight Restoration Group (1984), a sub-committee of the Public Information and 
Coordination Group (PICG), proposed creating new CAD facilities specifically for containment of dredged material, 
as an alternative to using the existing borrow pits.  The group recommended four sites, two of which were in the 
Lower Bay.  The other two sites were in the ocean and thereby ruled out as disposal sites under the criteria of the 
Marine Protection and Sanctuaries Act.  Using a more extensive and updated database, a GIS analysis applied 
environmental, engineering and other siting criteria and weighing factors to the data to identify suitable areas for 
new CAD facilities (WES draft 1998a).  A great deal of new information went into this siting analysis, including an 
extensive survey of the benthic community and surficial sediments (Iocco et al. 2000), modeling of currents, waves 
and erosion (WES draft 1998b), and bathymetric, side-scan and sediment profiling (USDOI/USGS 1999 
unpublished).    
 
The initial GIS analysis resulted in two potential zones (Figure A-5-1), one in Raritan Bay (Zone 1) and another in 
Upper Bay, Newark Bay, and Lower Bay (Zone 2).  Each zone is large enough for many small CAD facilities.  Each 
site, in turn, can be excavated to fill the coming years projected volume of maintenance and (when applicable) new 
work dredged material deemed unsuitable for use at the HARS (a total annual volume ranging from 1.5–6 MCY).  
This strategy would create over time a series of sites within a zone.  Contaminated surface material from the digging 
of the first CAD facility would be disposed in an approved facility or treated to render its contaminants harmless.  
Clean material from the construction of the remainder of the first CAD facility would be used beneficially to 
remediate the HARS or other degraded habitats, or to nourish area beaches depending upon its grain size and 
engineering suitability.  Unsuitable material from maintenance and/or new work dredging would then be placed into 
the CAD facility along with any contaminated surface material excavated to construct the next CAD facility in the 
sequence.  The first site would then be capped with some of the clean material removed in constructing the next site, 
with any remaining clean material being used beneficially.  
 
The capacity for containing dredged material in both zones, a total of 7,000 acres, has yet to be determined. 
However, preliminary estimates indicate that only one of these zones would have to be used to create CAD facilities 
that would far exceed the total projected volumes of material unsuitable for HARS remediation.  Additional 
modeling and new biological data suggest that use of Zone 1 (Raritan Bay) may have a greater long-term potential 
for effecting shoreline erosion and water quality than CAD facilities in Zone 2 (Upper Bay, Newark Bay, and Lower 
Bay).  Although Zone 2, in the Lower Bay, on the other hand represents habitat of lower value and would now 
appear to be the better location for new CAD facilities, the potential for short-term impacts to the Bay still exist for 
this option. 
 
To create each CAD facility requires the excavation of a volume of material equal to or greater by 25% than the 
intended capacity of the facility.  With only a small amount of the excavated material required to cap the preceding 
site, an estimated 48–80 MCY of clean, excavated material could be available for beneficial uses.  This total volume 
of clean material provides an enormous surplus that could be put to use remediating other degraded areas.  
 
In addition to safely containing the dredged material, and returning the area to its previous condition (with no long-
term loss of habitat or benthic communities), these new CAD facilities, if excavated in areas likely to have 
contaminated sediments (like Zone 1) would also serve to remediate those areas, by replacing the contaminated 
surface sediments with a clean sediment cap. 
 
One of the major points brought out in the course of public agency review of previous DMMP documents was the 
desire to locate aquatic options within the same basin as the dredged material is excavated from.  In the unlikely 
event that contaminants are lost during disposal they would, for the most part, be confined to the same waterbody 
they were already impacting before they were dredged.  To meet this added protective measure, a number of smaller 
sites for CAD facilities were identified in the inner harbor (Upper Bay and Newark Bay).  Using a list of potential 
sites developed by the Dredged Material Management Integration Work Group (DMMIWG), the NYD screened 
each site through a series of evaluation criteria; benthic data (Iocco et al. 2000), subsurface sediment cores, bedrock, 
contaminant levels and other pertinent statistics (NY/NJ Harbor Partnership draft 1998) to arrive at several potential 
areas for new CAD facilities (Figure A-5-1).  As with the scenario proposed for the Lower Bay facilities, these inner 
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harbor sites would both provide a contained disposal site for unsuitable dredged material, as well as the 
contaminated surface sediments from the sites dug to hold the subsequent year’s material.  By restricting both the 
Lower Bay and inner harbor sites to material taken from the same geochemical/geological or lithological 
stratum/formation/ litho-stratigraphy in which the CAD facilities are located, concerns regarding the spreading of 
contaminants from one part of the Port to another would be successfully addressed.  
 
Preliminary analysis of new CAD facilities in the upper harbor indicates that the smaller area of bottom present in 
the upper harbor, limits the location to those areas of the inner harbor that have been identified and their overall 
capacity to 17.5 MCY.   The depth to bedrock and contamination levels in subsurface sediments are also factors that 
would limit the locations.  However, new facilities could be used in conjunction with Lower Bay sites either to 
provide supplemental capacity or to separate disposal options by sub-basin or waterway. 
 
IN-CHANNEL CAD FACILITIES:  New CAD facilities could also be excavated within the confines of a channel or 
berthing area below it’s authorized depth.  This option would minimize the impact to undisturbed areas and the 
introduction of contaminated sediments to areas outside the channel being dredged.  It could also optimize dredging 
operations and lessen costs by reducing the transport distances of dredged material.  However, if the channel bottom 
were already close to the underlying bedrock, the capacity could be less, and future deepening of the channels may 
be more costly if the disposed sediment had to be re-excavated.  Potential impacts from resuspending the same 
sediment twice would also be a concern.  
 
An analysis of areas where this option might be most suitable (NY/NJ Harbor Partnership draft 1998) identified the 
Port Newark/ Elizabeth Pierhead channel, Wards Point Bend/Raritan Bay channel, Bay Ridge/Red Hook channel 
and the Port Jersey channel as potentially feasible for creation of in-channel CAD facilities (Figure A-5-1).  
Preliminary screening resulted in removing both the Wards Point Bend and the Hudson River Channel because the 
sites would be located primarily within the anchorage areas and could be adversely affected by ship anchors.  Within 
the remaining three areas, there is an estimated capacity for an additional 14.5 MCY of unsuitable material, after 
taking into consideration the volume of potentially contaminated surface material that would have to be disposed of 
in creating the CAD facilities and the volume used up to cap each facility with HARS suitable materials.  A similar 
volume of clean sediment, capable of being put to a beneficial use, would also be produced in excavating the new 
pits.   
 
Due to the short transport distances, in-channel CAD facilities are especially attractive for material that comes from 
the channel in which the facility was excavated.  Another cost saving component worth considering is eliminating 
the need for capping.  One of the principal purposes of a cap is to isolate the contaminated material from the benthic 
community that would reestablish in the area when the site was filled.  However, the channel would continue to be 
disturbed by shipping, minimizing its potential to be repopulated.  Rather than fill the site completely, a depression 
could be left to allow natural sedimentation to fill in the site over time.  Further, since it is no longer critical to 
isolate the material quickly, it would be retained within a depositional environment below the depths at which ship 
movement could resuspend it.  Besides saving the cost of obtaining and placing the cap, the depression would likely 
serve as a detention basin in which sediment would accumulate below the authorized channel depth, thus reducing 
the frequency for maintenance dredging.  Consolidation of the deposit would further increase the depression, 
allowing for even more material to be deposited overtime before maintenance is needed.  Modeling using field 
verified data would be used to help predicate the depth to which such a site could be filled and left uncapped without 
loss of material.   
 
DISPOSAL STRATEGIES:  Many concerns raised at the public meetings, as well as several of the regulatory 
agencies, center around the loss of material during disposal in a CAD facility.  Studies from around the country 
summarized by the Waterways Experiment Station (WES 1986) have shown that, depending on a number of 
conditions, no more than 5% of the total volume of material disposed would be lost to the water column before it 
reaches the bottom.  In that the contaminants are most frequently associated with the fine grain fraction that tends to 
comprise the majority of material lost during disposal, there was still some concern for perceived large-scale spread 
of contaminants to areas outside the intended disposal site.  When modeled specifically for the sheltered and shallow 
water conditions in Zone 2 of the Lower Bay Complex, the loss barely exceeded 1.5% of the fine-grain fraction of 
material in a barge under the worst-case conditions of disposal during maximum flood or ebb tidal flows (WES 
1998a).   If (1) dredging is restricted to the use of clamshell dredges (to increase the compactness and decrease the 
loss of material during disposal), (2) is restricted to the slower periods of tidal velocities, and (3) the material placed 
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in the portion of the CAD facility upstream of the dominant flow (center of facility at slack tide), then the model 
predicts that the total portion of fines that might be transported outside the CAD facility area would not exceed 
0.02%.  
 
Mechanical devices (e.g., Tremie tubes and diffusers) could also be used to minimize dispersal of material as it 
descends through the water into the CAD facility.  Though the process does get material to the bottom with little 
contact with the water column, the material is more fluid (to allow it to move through the tube) and thus potentially 
more susceptible to resuspension and even loss during storm events.  Geo-textile fabric bags were tested as a 
delivery system during the early part of the DMMP studies.  From a logistical point of view, the operation proved to 
be very difficult and exceptionally costly (WES 1997).  Given the operational controls discussed above, there would 
appear to be little to gain from this extra step.  
 
In addition to potential dredged material placement restrictions (e.g., direct shunting, silt curtains, etc.) in the CAD 
facility, these facilities could be sited in close proximity to the areas of the Harbor from which the material is 
dredged to help confine any contaminant dispersion/loss from the filling process to the already impacted area.  Also, 
subaqueous CAD facilities could be constructed, filled and capped annually to reduce the area physically impacted 
each year, minimize exposure of the benthic biota to the material, and hasten recovery of the impacted area.  During 
annual CAD facility operation, a series of sites could be sized to contain the volume of material needing to be 
disposed of in the upcoming year as well as any existing contaminated surface sediment that may be dredged in 
constructing the subsequent year’s cell.  Construction time to get the first cell ready for use would be approximately 
six months.  Construction of a subsequent cell would be timed to ensure availability when the preceding cell nears 
capacity and becomes ready for closure.  In areas of the Port where there is a very limited amount of dredging, this 
approach may be less effective due to placement considerations (e.g., water quality impacts, benthic impacts, etc.) 
related to local environmental effects.  In these areas, adding the material into larger CAD facilities created in other 
areas with greater dredging volumes may prove to be more environmentally protective. 
 
In certain areas of the Port, seasonal restrictions (e.g., dredging windows) have been applied to the dredging phase 
of projects.  These restrictions could significantly influence the utilization of CAD facilities in the Port.  Often these 
seasonal restrictions are based on environmental and water quality concerns and have been overcome, in dredging 
projects, by employing specialized mechanical equipment (e.g., Tremie tubes) or management techniques/practices.  
These include, but are not limited to, disposing during a specific tide, closed clamshell environmental buckets, 
regulating bucket lift speed, not allowing barge overflow and employing silt curtains.  Such management 
alternatives designed to reduce or contain sediment resuspension during disposal events are not as reliable or as 
easily implemented during disposal within a CAD facility.  Therefore, it may be difficult to obtain waivers of 
seasonal restrictions for subaqueous disposal alternatives.  If waivers cannot be obtained, these 
restrictions/limitations could pose unique management complications by limiting the time and potentially increasing 
the costs for dredging operations that plan to use the CAD facility. 
 
Construction techniques also offer another avenue for addressing loss of material.  The PANY/NJ and the State of 
NJ built the Newark Bay Confined Disposal Facility (NBCDF) in a shallow water area seaward of Port 
Newark/Elizabeth, for the disposal of dredged material that is not suitable for ocean disposal.  NBCDF was named a 
Confined Disposal Facility (CDF), but it is actually a CAD facility.  Operations of the NBCDF are managed by the 
PANY/NJ.  A channel cut through the shoals of the Port Elizabeth Channel provides access to the site.  The site 
configuration places the barge within the walls of the facility when it discharges its load, allowing the facility walls 
themselves to act as barriers to material that might otherwise spread into the bay.  This approach may not be possible 
in channels or the deeper waters of the Lower Bay complex. However, the condition could be mimicked in the 
Lower Bay by using part of the excavated clean material to create a berm around the CAD facility to confine 
material lost during discharge to the proximity of the site long enough for it to settle within the facility boundaries.    
 
CAPPING STRATEGIES: Capping, the practice of placing a layer of clean dredged material over an underlying 
deposit of contaminated sediments, has been used effectively to isolate material of this type from the surrounding 
environment.  The technique is systematically practiced in both aquatic and terrestrial environments.  In the Port the 
procedure has been used often at the regional open water (e.g., ocean) dredged material disposal site, the Mud 
Dump.  Twice in the past five years (1993 and 1997) the practice of placing clean sand over contaminated fine-
grained dredged material removed from specific berthing facilities in the Port was carried out.  Although never put 
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into practice in the inner harbor areas of the Port, there is no reason to expect that the practice is not feasible in that 
setting. 
 
In exercising the CAD Facility option, placing a layer of clean material over sediments that have various levels of 
contaminants may not be the best use of clean material, especially in the areas where the surrounding material is 
invariably contaminated and is likely to be dispersed.  Sedimentation from the surrounding areas of the newly 
excavated sub channel CAD facilities will most likely take place and could potentially serve to isolate (biologically, 
chemically, and physically) the dredged material disposed. 
 
POTENTIAL IMPACTS 
 
Use of new CAD facilities would result in the removal of a portion of bay or channel bottom and the organisms that 
live within it.  Though the habitat type (depth and sediment) would be restored within a year or two of construction, 
this would tend to be of lesser concern within a channel, where sediments are already often subject to regular 
disturbances from ship traffic and continued maintenance dredging.  Outside the channel the impact would depend 
on the nature and productivity of the habitat that is removed.  Within the Lower Bay complex, the two zones 
designated for new CAD facility construction were selected in part based on a benthic screening analysis that sought 
to avoid areas of greater ecological value, thereby reducing the environmental impact of the loss (Iocco et al, 2000).  
Within the upper harbor, at Constable Hook and Newark Bay, the benthic populations tended to be less productive.  
In addition, by digging only small CAD facilities that would be filled in a year, the portion of habitat removed is 
minimized (generally 50 acres or less), hastening recolonization from surrounding areas.  By using coring data to 
identify areas of deepest sand deposits, the surface area of bottom removed can be reduced even further, with similar 
disposal capacity being secured by digging the facility deeper instead of wider.  
 
Existing CAD facilities have had many years to develop their own habitats.  The 1991 FSEIS (USACE 1991) 
characterized these habitats as marginal in terms of benthic use, containing many pioneer organisms suggestive of 
disturbed habitats.  More recent investigations have shown the facilities to be somewhat different from each other, 
especially those in the East versus West banks (WES draft 1998c).  Still, the communities present do not represent 
particularly productive or unique habitats.  Filling these artificial features provides an opportunity to return these 
habitats to conditions more closely resembling their natural state.  
 
Another concern is the potential impact to water quality from the resuspension of contaminants during and after 
disposal.  These concerns can be minimized through proper use of disposal techniques (as described in the preceding 
section).  Using the tidal currents to confine any dispersal within the site boundary could be a very effective strategy.  
Constructing several CAD facilities in different areas of the Port, and limiting disposal within each to material 
dredged from that same area would also help confine the contaminants to the waterbody from which they were 
removed.  This technique would confine the loss of contaminants to the very area from which they came, thereby 
minimizing impacts to areas of little or no contamination, and avoid the need for increased cost for delivery systems 
or design features.  Such a practice may necessitate constructing some very small CAD facilities in areas that may 
have limited dredging volumes some years (driving up their overall cost), or allowing the sites to be used over 
several years (keeping them open longer and increasing the impacts to the benthic community and their time for 
recovery).   
 
Other potential impacts from use of CAD facilities involve the stability of the cap, their effect on shore erosion 
(redirecting currents or waves), and contamination of underground aquifers.  All of these are major factors in the 
siting process that identified each zone (WES 1998a).  On the positive side, use of CAD facilities could help restore 
areas now contaminated by removing the surface layers of contaminated sediments and replacing them with cleaner 
material that should support more productive and healthier organisms.  
 
Impacts to prehistoric resources have been initially assessed through a geomorphologic study of Zone 2 and in the 
proposed in-channel placement areas:  Port Jersey/Newark Bay, Hudson River, Bowery Bay, Constable Hook, Red 
Hook/Bay Ridge and Ward's Point.  During the late Pleistocene and Holocene periods these areas were on a 
relatively dry coastal plain that may have been inhabited by Native American populations.  Preliminary analysis 
suggests that all areas examined have some potential to preserve prehistoric sites, although some are more sensitive 
than others (LaPorta et al. 1998).  The area rated to have a "high potential" is Ward's Point. Constable Hook was 
designated as having a "moderate potential."  Bowery Bay and Red Hook/Bay Ridge were classified as "moderate to 
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low."  The Port Jersey/Newark Bay area was deemed to have a "low potential" primarily because modern 
construction has disturbed any remains of prehistoric occupation.  The Hudson River channel was assessed as "low 
potential" for the middle channel where a river channel has been in place prior to any occupation of the area but the 
outer portions of the river channel have been assessed as "moderate to high."   
 
Background historical research and a magnetic and acoustic remote sensing survey were conducted.  No underwater 
archaeological investigations were undertaken.  Current project plans call for the avoidance of targets and anomalies 
within the project area but if avoidance is not a viable option, additional archaeological investigations of the 
identified targets will be undertaken.  Remote sensing was not conducted for the in-channel disposal options, as the 
historic dredging in the channels and anchorage areas would have likely removed any historic wrecks or debris. 
 
Existing degraded aquatic habitat represents a disturbed environment from a cultural resources point of view.  Any 
cultural resources that may have existed in these areas would have been significantly disturbed, if not completely 
destroyed, by sand mining activities.  It is unlikely that intact cultural resources eligible for listing on the National 
Register of Historic Places (NRHP) will remain in existing degraded aquatic habitat if all disposal activities are 
limited to areas previously disturbed by pit construction.  
 
IMPLEMENTATION 
 
Preliminary CAD facility design was developed for the Lower Bay and the inner harbor (NY/NJ Harbor Partnership 
draft 1998; WES draft 1998d).  Actual availability would take a somewhat longer time than use of existing borrow 
pits, as they still must go through the permit review process and then be constructed.  Construction time to get the 
first CAD facility ready would, however, be relatively short (under a year) given its likely small size (several MCY 
depending on a given year’s needs).  Construction of subsequent sites would be timed to ensure their availability 
when the preceding site is ready for closure.  Table A-5-1 displays estimated costs and capacities for new CAD 
facilities.  It should be noted that the cost for construction of the CAD facility could be offset, at least in part, by 
selling the clean material or using it for beach nourishment (if suitable).  An environmental benefit could be gained 
if the clean material were to go to remediate the HARS and other degraded habitats within the estuary or ocean. 
 
Because of the potential for excavating sediments that contain contaminants in constructing new CAD facilities in 
both Newark Bay and the Upper Bay, their costs are relatively high, in the order of, $24–$50/CY.  Comparatively, 
costs to construct similar CAD facilities in the Lower Bay were estimated at about $15/CY for both in Zone 1and 
Zone 2.  The cost to restore existing CAD facilities in the Lower Bay was relatively low at $1/CY. 
 
As with CAD facilities outside the channel, in-channel CAD facilities could be planned in small cells.  The primary 
concern is not so much preventing recolonization inside the facility but rather decreasing the size of the cell to 
provide a more cost-effective means of disposing the silty surface material containing contaminants that is dredged 
during a CAD facility’s construction.  By creating cells, the preceding site provides a ready place to put material 
excavated to create the next cell.  Obviously, if the silty layer were thick, most, if not all, of a site’s capacity would 
be wasted in disposing of the sediment from the next CAD facility.  This explains in part why this option is limited 
to areas where there is sufficient depth between bedrock and the silty surface layer that contains contaminants.   
 
In-channel CAD facilities, which have the smallest overall capacity (18.5 MCY), could meet the short-term and 
more immediate disposal needs of the Port through 2005, as projected by Mud-1 (PANY/NJ 1998).  Their life 
expectancy would, however, be significantly shortened if the in-channel sites were used to hold new work as well as 
maintenance material.  The inner harbor sites have a bit more capacity (29 MCY), and in conjunction with in-
channel CAD facilities, could meet the Ports maintenance and planned deepening needs through all of the Mud-1 
timeframe.  Additional zones for potential CAD facility construction were identified within both the Lower (Zone 2) 
and Raritan (Zone 1) Bays.  Preliminary volume estimates indicate that both zones have sufficient capacity to meet 
all maintenance and new work needs through the middle of the next century.   The combination of the two zones 
could provide a mid- to long-term solution to the Port's dredging needs if a series of CAD facilities were constructed 
over time.  Based on feedback from various resource agencies, Zone 1 is not now considered feasible (preference 5) 
due to concerns of impacts on biological resources in the Raritan Bay.  Zone 2, while located further from the 
significant habitat complex of the Raritan and Sandy Hook Bays, also generated concerns regarding its potential use.  
Therefore, at this time the option is considered the least desirable that may potentially be feasible.  However, the 
determination on the feasibility of this zone is pending further evaluation.  Consequently, it is not utilized in the 
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formulation of any of the plans in this report.  Should future conditions necessitate reevaluation of this option, it may 
then be reconsidered as viable. 
 
Sequencing the use of CAD facilities over many years would provide the flexibility to respond to changes in 
sediment quality that may come about as a result of implementing contaminant reduction and/or decontamination 
measures.  If these initiatives function well enough to markedly reduce the future volumes of HARS unsuitable 
dredged material, the construction of additional CAD facilities could be phased out with no loss of capital 
investment, as the facilities would only be constructed on an as needed basis.  Funding could be requested on an 
annual or less frequent basis and appropriations adjusted as other options come on line or are unable to meet 
projected schedules or capacities.  
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Table A-5-1.  Estimated Costs and Capacities for CAD Facility Options 

 

OPTION COST CAPACITY 
   
Utilizing Existing Borrow Pits   

- Lower Bay $2-$3/CY 28 MCY 
   
New CAD Facilities   

- Newark Bay $25/CY 16 MCY 

- Upper Bay $35-40/CY 7 MCY 

- Lower Bay (Zone 2) $15/CY TBD 
   
In-Channel CAD Facilities   

- Newark Bay $24/CY 10 MCY 

- Bay Ridge/ Red Hook $31/CY 8 MCY 
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Figure A-5-1.  Location of CAD Facility Option 
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A-6 CONFINED DISPOSAL FACILITIES (CDF) 
 
A CDF involves the construction of dikes or other retention structures lined with impermeable material to contain 
dredged material isolating it from exposure to the environment.  Dredged material can be placed within the dikes of 
the CDF through a variety of methods.  Monitoring is typically conducted periodically in areas adjacent to the CDF 
to ensure safe containment of the dredged material.  Excess surface water is clarified by ponding, treated, as 
necessary, to meet applicable effluent standards, and released.  Active or passive consolidation techniques may be 
employed to maximize the usable capacity of the CDF.  Once filled, the CDF is capped with appropriate material, 
permanently isolating the dredged material.  The CDF dikes can be built on land, in water adjacent to land and in 
open waters to create an upland, nearshore or island CDF, respectively.  Upland, nearshore, and island CDFs have 
been used in the U.S. and other countries for the disposal of contaminated dredged material. 
 
A.6.1 UPLAND CONFINED DISPOSAL FACILITY 
 
DESCRIPTION 
 
Upland disposal involves the construction of dikes or other retention structures with impermeable material or liners 
on land to contain dredged material.  The upland CDF is then capped when it has been filled to its design capacity.  
The effluent is tested prior to discharge from the facility, and the adjacent surface and ground water is monitored to 
ensure that the material is properly contained (USACE 1997).  Upland CDFs can be used to contain sediments that 
do not pass testing protocol for HARS placement.   
 
Containment dikes can be constructed of almost any type of soil material with the exception of very wet fine-grained 
soils and those containing a high percentage of organic matter.  High plasticity clays may present a problem because 
of detrimental swell-shrink behavior when subjected to cycles of wetting and drying (USACE 1987).  
 
Geotextiles are used in dike construction to provide tensile reinforcement where it will increase the overall strength 
of the structure.  A liner may need to be constructed within the facility along with a storm water collection system or 
a water treatment facility to provide safeguards against loss of material through leaching (USACE 1996). 
 
The general construction sequence for a containment dike is foundation preparation, transportation, and placement 
of the dike materials in the embankment, and manipulation and possibly compaction of the materials to the final 
form and shape (USACE 1987). 
 
POTENTIAL IMPACTS 
 
Any water bodies on upland CDF sites are likely to be adversely impacted.  This could include streams that may 
need to be rerouted or ponds that may be lost.  Chemical impacts revolve around the loss of contaminants from the 
site, which is minimized by a number of design techniques and control measures such as effluent treatment and 
geotextile liners. 
 
Use of upland CDF sites would effectively eliminate their use by flora and fauna until the sites cease to be used.  
The final use of the site would dictate its value for fish and wildlife.  Secondary impacts might arise in conjunction 
with loss of contaminants, a risk that is reduced by factors designed into each site-specific facility. 
 
People at risk include those who consume fish from nearby bodies of water where bioaccumulation of compounds of 
concern is an issue.  Site location and design would minimize or eliminate this risk, and site monitoring would 
ensure the site was operating as designed. 
 
In general, this option has the potential to impact a wide range of cultural resources if modern construction or land 
clearing activities has not already disturbed the proposed site.  Potential resources may include standing historic 
structures, prehistoric and historic archaeological sites and historic landscapes.  A cultural resources assessment will 
be undertaken for specific upland sites once they are determined.  
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IMPLEMENTATION 
 
The DMMP Interim Report (USACE 1996) identified 16 potential upland CDF sites that met preliminary site 
screening criteria.  Six primary criteria were used for the site screening study: 
 
1. Located within the limits of the defined study area, 
2. Located within a defined distance from tidal waters, 
3. Suitable existing site land uses, 
4. Satisfied minimum size requirements, 
5. Satisfied minimum dimension requirements, and 
6. Contained suitable topographic constraints. 
 
In the spring of 1997, the NYD held a series of public information meetings at which local citizens and public 
officials provided feedback regarding potential upland CDF sites.  Based on the comments from those meetings and 
subsequent letters and feedback from the States indicating that there was lack of support for many of the sites, only 
one site remained under consideration.  This site is located in Belford, Monmouth County, NJ (designated UD-7 in 
the Interim Report).  The Belford site covers a relatively small area with an estimated volume capacity of 275,000 
CY.  However, since the volume of dredged material from the projects located in this area is also small, a CDF 
designed and constructed on this site may provide many years of maintenance capacity for those local projects.  A 
20-acre portion of this site, commonly referred to as N61, was historically used for disposal of material dredged 
from the area.  Dredged material could be placed in the facility and allowed to de-water over time.  The ultimate 
placement of the de-watered dredged material will be for an 85-acre landfill closure project adjacent to the N61 site.  
Given the currently proposed use of the site to remediate the landfill, further evaluation of this site has been 
transferred to land remediation in the beneficial use section of this report (See Section A.3.3, and Section 2.3.3 Land 
Remediation in the DMMP – Implementation Report).   
 
At the request of State and County officials, the Belford CDF site may potentially be utilized in the future for 
disposal of material generated only from navigation projects located in the waters of Monmouth County.  However, 
at this time the likelihood of future use of the site for temporary or permanent placement of dredged material from 
Monmouth County water is unknown.  Given the uncertain nature of the future use of the site though, it is classified 
as a preference 3 option and not included in the formulation of the DMMP.  Consequently, now there are no sites 
being investigated strictly as upland CDF sites.  
 
The DMMP Interim Report (USACE 1996) provided a generic upland disposal expense of $25–$35/CY, with most 
sites initially identified having total capacities of only 1.3–3.3 MCY of sediment. 
 
Ultimately, the decision on the acceptability of dredged material placement in an upland site is made by the states 
under their guidance for end-use acceptability.  
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A.6.2 NEARSHORE CONFINED DISPOSAL FACILITIES  
 
DESCRIPTION 
 
Nearshore CDFs involve the construction in coastal waters of an enclosing dike, attached to land, isolating the 
interior ponded water from exchange to the ecosystem.  Once the dike is constructed, the inner area is filled with 
dredged material and then capped to isolate the material from the environment.  Nearshore CDFs have been used 
extensively nationally and internationally for containment of contaminated sediments.  Craney “Island” in Norfolk, 
Virginia is a peninsular containment facility built in the 1970’s to contain dredged material from the inner areas of 
the Port of Norfolk.  Highly contaminated sediments from a Superfund site in the Puyallop River in the Port of 
Tacoma, Washington were used to fill an adjacent nearshore CDF to expand Port facilities and to remediate the 
Superfund site.  The largest CDF in the world, the Slufter in the Port of Rotterdam, the Netherlands, was constructed 
to contain approximately 200 MCY of contaminated sediments dredged from inner areas of the Port.  
 
This disposal method has been used extensively over the past two centuries for creating land throughout the Port 
using a broad variety of materials.  Given the limited area available in the inner portions of Harbor, most sites that 
have been discussed are generally limited to total volume capacities of a few million cubic yards capacity.  Further, 
if sites are selected and implemented, their size limitations would make effective consolidation of material placed 
within the site difficult.  Consequently, additional active consolidation techniques would likely need to be employed 
if the ultimate use of the site (e.g., container port facility) required structural stability. 
 
Several materials could potentially be used for constructing the dikes, depending upon several factors (e.g., physical 
environment - wave regime, sediment strata, etc.). Built of materials such as armored stone/sand, steel sheet pile and 
geotextiles, the dike would be designed to withstand coastal and potential shipping forces that it would be exposed 
to.  Once the dike structure is built and isolation of the interior waters achieved, dredged material would be placed 
into the CDF.  Effluent from the site would be treated, as necessary, to meet applicable water quality standards.  
Once filling is complete, the site is then capped with materials such as sand, soil, and geotextile membranes to 
isolate the fill material from exposure to the upland environment.  The land created from this process can then be 
utilized for a variety of purposes including upland habitat creation, commercial development (typically Port related), 
or recreational uses. 
 
POTENTIAL IMPACTS 
 
While environmental impacts would need to be evaluated in detail once a specific site is proposed for 
implementation, the main environmental impact that would result from the implementation of a nearshore CDF is 
the permanent loss of nearshore aquatic habitat and associated species.  With the development and urbanization of 
the Port region in the past several hundred years, a substantial acreage of nearshore habitat has been lost to filling 
activities.  Consequently, any potential implementation of a nearshore CDF in the region would likely require some 
type of “out-of-kind” mitigation to generate an equivalent or net beneficial environmental impact.  The Empire State 
Development Corporation (ESDC) has recently initiated a three-year investigation of nearshore habitats to assess 
their use, value and potential mitigation need.  The study will also evaluate reef-like modules for their potential to 
replace structure and low energy habitats lost if this option were to be implemented.  
 
Other environmental impacts that would need to be evaluated with a nearshore CDF include the effect of effluent on 
adjacent water quality conditions, groundwater contamination, human health and ecological risk assessment of 
potential contaminant uptake.  These factors have been shown in other regions with similar material to be 
controllable through proper site design and management.  These potential effects would be evaluated on a case-by-
case basis in a supplemental environmental impact statement or other NEPA document in a suitable time before the 
options were needed (see schedule below). 
 
Two types of cultural resources, prehistoric and historic, may be potentially impacted as a result of implementation 
of a nearshore CDF.  Prehistoric archaeological sites may exist in the near-shore area, but would probably be buried 
under thick accumulations of sediment or considerable landfill.  Additional studies may be required.  Many near-
shore resources in the NY area, such as piers and waterfront structures, have been listed on or determined as eligible 
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for listing on the National Register of Historic Places (NRHP).  Some of these historic properties however, may 
have been recorded and removed as specific projects proceeded.  Additional studies to identify other resources may 
be required.  Indirect impacts to historic sites will also need to be assessed.  This work should evaluate the effects of 
the proposed facility on landscape and setting as well as on the viewsheds of significant properties like the Statue of 
Liberty and Ellis Island, two National Historic Landmarks.  Historic resources of particular concern for CDFs 
proposed immediately adjacent to the shoreline are derelict vessels and waterfront structures such as bulkheads, 
wharves and piers related to industry and historic landfilling.  Dredging may have occurred along segments of 
shoreline that could have adversely impacted resource preservation. 
 
IMPLEMENTATION 
 
To implement the nearshore CDF option, a site would have to be identified, preliminary plans developed against 
which potential impacts could be assessed.  Additional NEPA evaluations and documentation would be prepared 
concurrent to physical characterization and design of the facility as specific sites are identified and proposed.  
Following these tasks and with the acquisition of the necessary Federal and state permits, the project cooperation 
agreement (PCA) would be executed (for a Federal action) and the facility constructed.  Table A-6-1 displays a 
tentative schedule for completion of implementation tasks as part of the NEPA process. 
 

Table A-6-1.  Implementation Tasks Tentative Schedule 

 Year 
Main Tasks Needed to Implement Option  1 2 3 4 5 
Identify Site & Prepare Preliminary Site Plans      
Prepare NEPA Documentation (e.g., EA, EIS)      
Characterize Sediments at Site      
Prepare Designs/Plans & Specs      
Obtain Permits, Acquire site, Execute PCA & 
Construct Facility 

     

Operate Facility      
 
Several sites have been discussed for potential nearshore CDF construction in the Port.  Three nearshore CDF sites 
have been identified that may use dredged material.  These sites are OENJ Bayonne, Phase 2 (Constable Hook flats), 
NJ; Atlantic Basin, NY; and South Brooklyn Piers, NY.  If all these sites were implemented, their total capacity is 
approximately 12.75 MCY.  The placement cost per cubic yard for these nearshore CDF sites is dependent on the 
size and end use, however costs have been estimated to range from approximately $29–$42/CY.   
 
Other nearshore fill sites are also under consideration for Port expansion by the PANY/NJ, the NYC Economic 
Development Corporation (NYCEDC) and other agencies.  Given that these facilities are under consideration 
primarily for Port expansion and not necessarily for dredged material disposal, it is now uncertain whether dredged 
material would be used for fill material at these facilities and, if so, what the price and capacity would be.  Should 
they be designed to use dredged material (presumably stabilized) and be comparably priced with other potential 
dredged material options, they would then be incorporated into this DMMP. 
 
Given the limited available nearshore habitat in the inner Harbor, none of the identified sites are preferred.  Based on 
the existing habitat and the potential for water-dependent development in the different regions of the Port, the 
preference of the three identified nearshore CDF sites ranges from 4–5. 
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A.6.3 ISLAND CONFINED DISPOSAL FACILITY (CDF) 
 
Environmental assessment of this option has determined that while the project is feasible from an engineering 
standpoint, and would be cost effective, both potential and perceived environmental impacts are unacceptable.  An 
island CDF is therefore a non-preferred option in the DMMP and is no longer under consideration.  The following is 
provided solely for information purposes. 
 
DESCRIPTION 
 
An island CDF (also known as a containment island) involves the construction in open bay or ocean waters of an 
enclosing dike isolating the interior from exchange to the ecosystem.  Once the dike is constructed and interior 
containment achieved, the inner area is filled with dredged material (typically over many years or decades) and 
ultimately capped to isolate the material from the environment. 
 
The dike of an island CDF is a maintainable, permanent structure designed to withstand extreme coastal storms 
without failure or loss of material.  Dredged material is placed inside the facility by pumping or mechanical transfer 
methods.  As dredged material fills the isolated interior area, water is displaced.  Excess water is treated (as 
necessary to meet applicable water quality standards) and released from the facility through a weir system.  To 
ensure proper containment, periodic monitoring of the waters, sediments and biota surrounding the facility would be 
performed.    
 
Once dredged material fills the facility to the point that it is exposed out of the water, passive and/or active 
consolidation and dewatering techniques would likely be employed to consolidate the sediments.  This would 
maximize the useable volume capacity of the facility and/or minimize the size (i.e., acreage) needed for a selected 
volume capacity.  Natural/passive sediment treatments have been found to occur or are typically incorporated into 
CDF options.  These include sand separation/reclamation, mineralization, bioremediation, photolytic degradation, 
etc.  When applicable, these treatments can be used to reclaim usable materials from the sediments (e.g., sand), or to 
stabilize/decontaminate the sediments further reducing their potential adverse environmental impacts. 
 
Once filling is completed, the structure would be capped with clean fill material, resulting in newly created land that 
may be used for a variety of purposes.  These purposes could include commercial development, stationing harbor 
operations/management, siting decontamination processing facilities, recreational uses (e.g., beach facilities), and 
wildlife uses (e.g., upland habitat creation). 
 
Similar to nearshore CDFs, island CDFs have been used around the world, including the eastern seaboard of the 
U.S.  Hart-Miller Island, a 1,140 acre CDF, was constructed in the early 1980’s in the Chesapeake Bay north of 
Baltimore Harbor to contain contaminated sediments dredged from the inner areas of the Port of Baltimore.  A new 
island CDF known as Poplar Island is under construction in Chesapeake Bay for containment of dredged material, as 
part of a habitat restoration effort.   
 
TECHNIQUES & SITES 
 
The primary feature defining an island CDF is the perimeter dike.  Many methods and materials can be utilized to 
construct the dike to ensure both containment of the material placed within the facility and protection of the facility 
from coastal storms.  Coastal storm events, such as Nor’easters or hurricanes, can transfer large amount of dynamic 
forces upon the dike structure.  The design of the dike structure must encompass factors such as wave height, wave 
period, currents, storm surge, water depth, foundational sediment strata and physical characteristics, anomalous 
geologic events (e.g., earthquakes), and the characteristics of the material to be placed within the facility.  As most 
of these factors are affected by physical and geological conditions, siting of the island CDF is directly related to the 
dike design. 
 
During the early stages of the DMMP study, the Corps reevaluated preliminary siting efforts performed in the region 
in the past two decades to develop siting criteria to identify suitable locations in the Harbor and Bight for island 
CDFs.  These siting criteria included biological factors (bottom-dwelling organisms, fish distributions, and habitat 

 

Dredged Material Management Plan for the Port of New York and New Jersey A-62 



2005 Technical Appendix MANAGEMENT OPTION ANALYSIS & DETAIL 
 

 
types); geological conditions (surficial, subsurface, sediment transport, seismicity); cultural resources (historic 
features, aesthetics); chemical make-up (sediment chemistry, biological test results); and physical factors 
(bathymetry, baseline data, wave, current and storm characterizations).  Based on the siting criteria, the NYD 
identified three areas or zones of siting feasibility for the potential construction of an island CDF or CAD facilities 
(USACE 1996).  These three zones were identified as Zone 1 (south-central part of Lower Bay including part of 
Raritan Bay), Zone 2 (central part of Lower NY Bay), and Zone 3 (north-central part of the NY Bight Apex, near 
Diamond Hill / Ambrose Light).   
 
A preliminary evaluation of subsurface conditions, along with feedback from the States, environmental 
organizations, the fishing industry, and other stakeholder agencies, resulted in a revision to the siting criteria and 
data identifying the two zones of siting feasibility (Zone 2 and 3) for potential island CDF construction (Figure A-6-
1).  (Note: Zone 1 in Raritan Bay was previously only identified for potential CAD facility construction, which has 
subsequently been dropped from further consideration).  The NYD has coordinated the siting criteria and GIS-based 
data layers used in this siting effort with the involved Federal, state and local agencies (WES draft 1998).  
Comments from other Federal and state agencies have been received along with the preparation of preliminary 
engineering design information on Zones 2 and 3.  With this information, Zones 2 and 3 will undergo further 
revision to reflect this information. 
 
An island CDF would be sited within one of these zones or their revised locations when finalized.  Site-specific 
studies would need to be performed in the selected zone in conjunction with planning and design constraints to 
identify its exact size and location.  Based on current projected dredging needs an island CDF would occupy a 
fraction of the area of either Zone 2 or 3.  For example, using construction methods that minimize the area impacted, 
the largest island CDF potentially needed to meet the regions long-term dredging needs would have approximately 
100 MCY capacity.  It would take up approximately 625 acres or 18% of Zone 2 or, if sited in Zone 3, 525 acres or 
21% of the zone. 
 
Extensive data and modeling efforts have been performed and are underway to better characterize the region for the 
siting and design for construction of a potential island CDF.  Geophysical surveys, corings, vibracores, surficial 
sediment grabs, sediment profile imagery, and cultural magnetometer surveys have been performed in these zones to 
further characterize their engineering, biological and cultural suitability.  Numerical modeling of wave climatology, 
nearfield currents, water quality, shoreline impacts, etc. has been performed to evaluate the siting and design of 
potential island CDFs in Zones 2 and 3. 
 
The primary materials under consideration for potential construction of an island CDF dike are an armored 
stone/sand dike (Zone 2 or 3) or concrete caisson (Zone 3).  The design of the dike structure has been evaluated 
from many different engineering perspectives (Moffatt & Nichol Engineers draft 1998).  These factors include dike 
height, island size and shape, project life, cellular (or modular) construction, etc.  
 
Containment of contaminants into an island CDF is fundamental to the primary purpose of the facility.  Evaluations 
of non-HARS dredged material composited from several Federal navigation projects in the Port indicate that once 
material were placed within an island CDF, clarifying the effluent (by ponding) will treat the supernatant to make it 
acceptable for release.  Also, tests of the harbor composite dredged material show that an island CDF would allow 
up to approximately 30% consolidation of sediments placed within the facility over time.  This consolidation would 
increase the final capacity and/or reduce the impacted area for a specified volume capacity.   
 
Several construction and operation methods may be used to minimize the impact that the acreage needed for a 
selected capacity would have.  One method involves excavating the interior area of the facility to minimize its 
footprint. While this may not be possible in currently identified Zone 3 due to the existing water depth, it would 
reduce the size by approximately 40% in Zone 2 for the same disposal capacity.  The excavated material may then 
be used in the construction of the facility or used beneficially (e.g., beach nourishment, construction aggregate, and 
habitat restoration/creation).  An alternative method involves the construction of modular or sectional island CDF 
cells.  While utilizing this method would increase the price per cubic yard of this option, it would allow for greater 
flexibility in planning and a reduced impact to the environment, particularly if future conditions demonstrate that 
full construction of the facility is no longer necessary. 
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Due to the economies-of-scale, the price/CY of material placed within an island CDF decreases as the size of the 
facility increases (including construction, engineering and design, supervision and administration, and operation and 
maintenance expenses for a 50-year project life).  Due to the deeper water and increased wave heights, this is 
particularly notable with an island CDF sited within Zone 3.  To be cost-effective, island CDFs are generally 
constructed and used for dredged material disposal over many years or decades due to the relatively large initial cost 
of construction.  Due to the economies-of-scale and the prices of other options, an island CDF in Zone 2 is not 
considered viable at volumes of less than approximately 50 MCY.  Similarly, an island CDF in the currently 
identified Zone 3 is considered less favorable than an island CDF in Zone 2 due to the considerably increased price. 
 
Due to the potential environmental impact that an island CDF would have on the loss of bottom habitat, mitigation 
would likely be necessary.  Since in-kind mitigation (i.e., creating more bottom habitat) is not feasible, out-of-kind 
mitigation methods would need to be employed as acknowledged at an interagency scoping session held on May 1, 
1998.  These methods may include creation of reef-like structures around the island CDF dike for varied fish habitat, 
restoration of degraded Phragmites australis-dominated wetlands in the area, restoration of anadromous fish runs 
(by removing dams and other obstacles), restoration of shellfish habitats in other impacted areas, creation of bird 
habitat in other areas of the harbor, etc.  Identification of specific mitigation methods would be evaluated and 
incorporated into the price of an island increasing its total price and price/CY. 
 
An island CDF could generate ancillary benefits in the potential end-use of the land created.  Any potential 
economic benefits to be attributed to such an island are a function of its eventual uses.  It should be noted that 
benefits attributable to an island as land are impossible to evaluate without knowledge of the services (e.g., utilities, 
transportation) that may be available on the island.  As a result, a preliminary list of possible uses for such an island 
serves as a means of arriving at a general estimate of these potential benefits. 
 
The most immediate uses of such an island are recreational.  For example, the Port of Baltimore’s Hart-Miller 
Island, 1,140 acres in size, currently offers recreational opportunities to visitors who arrive by boat.  If utilities are 
provided on such an island, additional uses are also possible.  The Sandy Hook Pilots have expressed an interest in 
establishing a pilots’ station on an island CDF to facilitate the harbor movements of the pilots.  An island CDF may 
also serve as a logical location for a sediment treatment/decontamination facility.  In fact, physical sediment 
treatments (e.g., sand separation) would likely be employed to recover usable sand from the material when feasible.  
This technique has been used in both the Hart-Miller Island in the Port of Baltimore and at the SLUFTER CDF in 
the Port of Rotterdam, the Netherlands.  In addition and on a more ambitious scale, an island CDF may also serve as 
a site for a power-generation plant or a small airport.  Examples of such uses exist in Asia. 
 
POTENTIAL IMPACTS  
 
The most notable impact resulting from the potential construction of an island CDF, both in the bay and the ocean, 
would be the permanent loss of the benthos, and, to a lesser extent, the water column.  As partial offset for the loss 
of bottom habitat, a relatively small amount of “reef-like” surface area would be created from construction of the 
dike structure, more so at Zone 3 than 2 due to the greater water depth. 
 
Biological sampling associated with siting for either site for a potential island CDF indicates that neither site has 
unique benthic communities. Further, Zone 2 is sited in an area of the Lower bay that has relatively lower benthic 
community productivity.  Once the facility is filled and capped, an equivalent amount of upland would be created, 
and could be made available for wildlife (especially birds). 
 
Slow moving fish or immobile megainvertebrates would be directly impacted by the construction of an island CDF; 
however partial mitigation by transplanting and/or relocation of certain megainvertebrates (e.g., clams) may be 
possible prior to construction.  A preliminary ecological screening-level risk assessment (Cura et al. draft 1998) has 
indicated that care would need to be given during the filling of the facility to minimize the avian colonization of the 
interior of the facility.  Cetaceous mammals (e.g., whales and dolphins) would also be indirectly impacted through 
the loss of water column habitat however when compared to the total amount of water column available, this loss is 
not considered substantial.  Pinniped mammals (seals) would also lose foraging habitat but would also potentially 
gain winter haul-out areas along protected areas of the dike structure.   
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Endangered and threatened species that inhabit and/or migrate through the study area include four species of sea 
turtle, the peregrine falcon, the bald eagle, the piping plover, the roseate tern, and several species of cetaceans.  If 
this option were selected for further evaluation and/or implementation as a part of the DMMP, coordination with the 
USFWS or NOAA Fisheries, as appropriate, would be undertaken to assess the likelihood and magnitude of the 
potential impacts and any reasonable and prudent actions that need to be used to avoid the impacts. 
 
Due to concern for the potential adverse impacts to the local benthos and water column from effluent of an island 
CDF, environmental testing was conducted of sediments that would be placed into the potential facility.  The results 
indicated that contaminants, which tend to remain bound to the sediment particles, would be retained within the 
structure by allowing sufficient ponding of the supernatant.  This settling process would make the effluent 
acceptable for release into the water column (WES in preparation). 
 
Due to the distance from shoreline and the wider window of prominent wave attack, shoreline impact modeling 
studies indicate that an ocean island CDF would not affect adjacent shorelines.  However, an island CDF in Zone 2 
of the Lower Bay may protect shorelines along the eastern to southeastern sections of Staten Island due to the 
sheltering effect the island would create.  If this option were selected for further evaluation and/or implementation, 
additional shoreline impact studies would be needed to determine the potential beneficial or adverse impacts that 
this sheltering may create. 
 
Monitoring and notices by the U.S. Coast Guard would counter any shipping/navigation hazards that an island CDF 
may create to ensure the safety of commercial shipping.  Noise and air quality impacts resulting from the potential 
construction and operation of an island CDF in either Zone 2 or 3 are anticipated to be minimal given the distance of 
the zones from the mainland, the prevailing wind direction, and the control measures that are possible to minimize 
volatilization of contaminants or fugitive dust release from the facility.  Aesthetic considerations were included as 
both exclusionary and ranking criteria in the siting of Zones 2 and 3.  As Zones 2 and 3 are also in areas of notable 
recreational use, aesthetic concerns related to fishing and boating activities as well as potential recreational impacts 
would need to be evaluated further. 
 
A geomorphological study is currently being conducted to assess the potential for prehistoric resources in Zones 2 
and 3.  The data generated from this study will be used to reconstruct the paleo-environment and ascertain areas that 
may have been favorable for site locations and that are more likely to be preserved, having withstood geological and 
human scouring processes.  Preliminary analysis suggests that Zone 2 has a high potential to preserve prehistoric 
data although some areas within the zone are more sensitive than others while Zone 3 has been assessed as 
possessing a  “moderate potential” (LaPorta 1998). 
 
For Zone 2, background historical research and a magnetic and acoustic remote sensing survey were conducted in 
March and April 1998.  No underwater archaeological investigations were undertaken.  The preliminary analysis of 
the data suggests that two targets have the potential to be submerged cultural resources (Cox 1998).  Current project 
plans call for the avoidance of targets and anomalies within the project area.  If avoidance were not a viable option, 
additional archaeological investigations of the identified targets would be undertaken.   
 
IMPLEMENTATION  
 
An initial engineering and environmental siting process identified potential sites in the Lower Bay and NY Bight 
Apex for an island CDF.  Given the volume and potential lifespan under consideration for an island CDF, an 
approximate capacity of 50–100 MCY, an approximate size of 350–625 acres, and an estimated placement cost of 
$13-$30/CY (not including potential mitigation costs) are projected.  Due to the economies-of-scale involved with 
island CDFs, the minimum capacity under consideration has been 50 MCY, unless a modular or cellular 
construction method was employed.  Preliminary environmental assessment of this option has determined that while 
the project is feasible from an engineering standpoint, and would be cost effective, both potential and perceived 
environmental impacts for an island CDF in these waters are unacceptable.  An island CDF is therefore a non-
preferred (preference 5) option in the DMMP, and is no longer under consideration (status 5). 
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Figure A-6-1.  Potential Island CDF (Containment Island) Zones of Siting Feasibility 
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