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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



Sediments are Not PrettySediments are Not Pretty



Hudson River, New York



Gowanus Canal

Brooklyn, New York





•• Human Health & EcologicalHuman Health & Ecological

For illustration only

Risk AssessmentsRisk Assessments



ZOOPLANKTON

CLAM CRAB

ECOM SWEMECOMSED RCATOX Bioaccum

Sediment Flux ModelingSediment Flux Modeling



Are contaminants present in sediment?

Is removal required?

Conduct preliminary environmental assessment;
characterize historical use of Port / Waterway

Dredge and dispose
of clean  material

No action
needed

No

Identify decision criteria and constraints,
stakeholder interests, and regulatory requirements

Conduct detailed field surveys, risk
assessments, and site characterization studies

Yes

Is the contamination significant;
Is remediation required?Yes

Identify and prioritize
management options

Remove
material

Isolate
material

Yes

Are interim measures needed?
Is source control measures needed?

Conduct feasibility assessments, economic analysis,
and management decision analysis

Identify and mitigate source(s)
of contamination

Develop
management plan

Implement
management plan

Communicate management
program to stakeholders

Figure 1. Conceptual Overview of a Contaminated
Sediment Management Program (adopted with revisions from NAS ,1997)

Yes No

No

No action
needed



Increasing Concentration

Increasing Hazard

Preindustrial
Zone

Hazardous
Waste Zone

Judgement Zone

Increasing Cost of Management

Decreasing Management Options

SQV: Background Assessment Tool Depends on Situation SQV: RCRA

Sediment Management Decision Making



The Future of Sediment
Management

•• PPublic Education / Outreach (Kublic Education / Outreach (K--12)12)
•• PPolicyolicy
•• PProgram of Researchrogram of Research
•• PProgram Integrationrogram Integration
•• PPublicublic--Private PartnershipsPrivate Partnerships
•• PPromote Transromote Trans--boundary / International Partnersboundary / International Partners

•• PPositioning for the Futureositioning for the Future

Will it really be about sedimentsWill it really be about sediments??



The Future of Sediment
Management

•• Public Education / OutreachPublic Education / Outreach

Without an adequate technical basis for
decision making, the special interests that
are always present will tend to dominate the
process.

There is never enough information or data to
answer all questions – hence decision making
in the presence of uncertainty.





Sediments Going HollywoodSediments Going Hollywood



Firestone

Black Lagoon

Elizabeth Park South Canal Inlet

Elizabeth Park North Canal





The Future of Sediment
Management

•• PolicyPolicy
–– Consistent crossConsistent cross--agency, authoritiesagency, authorities
–– Waste? Resource? Navigation? RemediationWaste? Resource? Navigation? Remediation
–– Dirt is DirtDirt is Dirt…………………………....

•• Administrations come and goAdministrations come and go
–– Policy decisions are made that will have futurePolicy decisions are made that will have future

implicationsimplications
–– Political short term fix vs. longPolitical short term fix vs. long--term strategyterm strategy
–– Need structures in place to succeed in the longNeed structures in place to succeed in the long--

term.term.



The Future of Sediment
Management

•• Policy (continued)Policy (continued)

•• Throwing $$ at problem w/oThrowing $$ at problem w/o
implementing policy changes thatimplementing policy changes that
will at least give a program a chancewill at least give a program a chance
to succeed is wasting $$to succeed is wasting $$

•• Changes in legislation and regulatoryChanges in legislation and regulatory
requirementsrequirements



The Future of Sediment
Management

•• Program of ResearchProgram of Research

•• Basic and AppliedBasic and Applied
–– Academia / University ResearchAcademia / University Research
–– ConsultingConsulting

•• Technology Development FirmsTechnology Development Firms

–– Policy and Decision MakersPolicy and Decision Makers



Integrated Sediment ManagementIntegrated Sediment Management
Research vs. Applied/DirectedResearch vs. Applied/Directed

•• Managers and policy makers seemManagers and policy makers seem
to have difficulty motivating theto have difficulty motivating the
scientific community to carry outscientific community to carry out
the needed research, perhapsthe needed research, perhaps
because it is perceived as tobecause it is perceived as to ““tootoo
appliedapplied””



Integrated Sediment ManagementIntegrated Sediment Management
Research vs. Applied/DirectedResearch vs. Applied/Directed

•• Similarly, researchers complain that theySimilarly, researchers complain that they
do not get a clear messages from policydo not get a clear messages from policy
makers as to what is needed and,makers as to what is needed and,
furthermore, that the managers and policyfurthermore, that the managers and policy
makers do not seem to use much of themakers do not seem to use much of the
information scientists have alreadyinformation scientists have already
producedproduced

–– CicinCicin--Sain, B and R.W. Knecht (1998).Sain, B and R.W. Knecht (1998).
Integrated Coastal and Ocean ManagementIntegrated Coastal and Ocean Management



The Future of Sediment
Management

•• Program IntegrationProgram Integration
–– Sediments are crossSediments are cross--programprogram

••Dredged material (Navigation)Dredged material (Navigation)
••Superfund (Remediation)Superfund (Remediation)
••Aquatic Brownfields (Superfund)Aquatic Brownfields (Superfund)
••Solid Waste Industrial SitesSolid Waste Industrial Sites
••Remediation/CleanRemediation/Clean--upup

––Run for the HillsRun for the Hills…………
at the endat the end -- dirt is dirtdirt is dirt………………



•TRUE PUBLIC-PRIVATE
PARTENERSHIPS

RISK SHARING (Gov’t/Private)
Sediments from navigational and restoration projects

PUBLIC
USEPA
USACE
USDOE-BNL
NJMR
NJDEP
PANYNJ

PROCESSING
FACILITY

Beneficial Use

Revenues and Profits

Public Benefits: Education,
Nature Center, Public
Access

PRIVATE
BAYSHORE Corp.
BioGenesis Ent.
Cement-LocK

Taxes, loan repayments
return to industry



The Future of Sediment
Management

•• PromotePromote
TransboundryTransboundry
-- InternationalInternational
PartnershipsPartnerships

–– ItIt’’s more thans more than
technicaltechnical
transfertransfer……..

Venice, Italy – January 2004

Kearny, NJ – January 2000



Sediment TreatmentSediment Treatment
Pilot ProjectPilot Project

Venice, ItalyVenice, Italy

Autorità Portuale di Venezia
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USEPA  

Technology Search

Request for proposal

USEPA 

Bench Testing

First Contact - Port Authority 

of Venice (APV) – USEPA, 

New York (Louisville, NY)

USEPA 

BioGenesis Pilot 
Test - NJ

1993 1994 1995 1996 1997 1998 1999 2000 20022001 2003 2004

USEPA Sediment 
Decontamination Program 

Start-up in Port of NY/NJ

APV - BioGenesis
Pilot Project

Porto Marghera

Environment Canada (CoSTTeP)

Contaminated Sediment

Treatment Technology Program 

USEPA – Venice Port Authority Partnership

BG Proposal

To APV

Veneto Delegation

Visit – EPA New York

APV-BG Contract

Signing – USEPA 
New York



The Future of Sediment
Management

•• Positioning for the FuturePositioning for the Future

•• Develop LongDevelop Long--term Self Sustainingterm Self Sustaining
Enterprises in the EnvironmentalEnterprises in the Environmental
Management of SedimentsManagement of Sediments

––Sediments are a ResourceSediments are a Resource



Sediment StabilizationSediment Stabilization



Landfill Closure / BrownfieldLandfill Closure / Brownfield
DevelopmentDevelopment



LANDFILL CAPACITY WILL BECOMELANDFILL CAPACITY WILL BECOME
EVERMORE CRITICAL IN THE NORTHEAST U.SEVERMORE CRITICAL IN THE NORTHEAST U.S

WASTE MANAGEMENT INC. REPORTS AVERAGE LANDFILL 
LIFE AT 18 YEARS 



Bark Camp. PA Mine DemonstrationBark Camp. PA Mine Demonstration
320,000 m320,000 m33



Newark Bay, New JerseyNewark Bay, New Jersey
Confined Disposal FacilityConfined Disposal Facility

•1.2 mil m3 capacity

•$36/m3 cost recovery fee



Port of NY & NJ

Newark Bay

Port Newark

Pt. Elizabeth

Kill van Kull



HartHart -- Miller IslandMiller Island
Chesapeake Bay, MarylandChesapeake Bay, Maryland



GeotubesGeotubes



RockRock –– Artificial Reef HabitatArtificial Reef Habitat



Uncertainties in DevelopingUncertainties in Developing
LongLong --Term EnterpriseTerm Enterprisess

•• Unpredictable dredging volume estimatesUnpredictable dredging volume estimates
•• Unpredictable dredging cyclesUnpredictable dredging cycles

–– Fish migratory windowsFish migratory windows
•• Superfund Construction SchedulesSuperfund Construction Schedules
•• LitigationLitigation –– wewe’’re going to courtre going to court……
•• LongLong--Term ContractsTerm Contracts
•• Government Risk SharingGovernment Risk Sharing



Positioning for the FuturePositioning for the Future

•• Life Cycle AssessmentLife Cycle Assessment –– WP4WP4
–– What is the cost associated (longWhat is the cost associated (long--term)?term)?

•• Environmental, economic, socialEnvironmental, economic, social
–– Of not (environmental sustainability)Of not (environmental sustainability)

•• Diminishing natural resourcesDiminishing natural resources
•• Waste minimizationWaste minimization
•• Landfill ClosuresLandfill Closures
•• Lack of realLack of real--estate (CAD/CDF)estate (CAD/CDF)

–– Loss of Benthic Habitat / wetlandsLoss of Benthic Habitat / wetlands



Positioning for the FuturePositioning for the Future

•• Environmental SustainabilityEnvironmental Sustainability
–– Industrial EcologyIndustrial Ecology

•• Environmental, Economic and SocialEnvironmental, Economic and Social

•• Environmental ManufacturingEnvironmental Manufacturing
–– Beneficial UseBeneficial Use

•• Environmental RestorationEnvironmental Restoration
•• Economic RevitalizationEconomic Revitalization
•• Social ConsciousnessSocial Consciousness

–– Shrinking Natural ResourcesShrinking Natural Resources

•• Consistent with SedNetConsistent with SedNet



Treatment Technologies TestedTreatment Technologies Tested
USEPA/NJDOT DecontaminationUSEPA/NJDOT Decontamination

Programs (1994Programs (1994--present)present)
•• Sediment WashingSediment Washing
•• ThermoThermo--Chemical Rotary KilnChemical Rotary Kiln
•• PlasmaPlasma--Arc VitrificationArc Vitrification
•• BaseBase--Catalyzed DecompositionCatalyzed Decomposition
•• Thermal DesorptionThermal Desorption
•• Solvent ExtractionSolvent Extraction
•• Solidification/Stabilization with OxidationSolidification/Stabilization with Oxidation
•• Fluidized Bed ReactorFluidized Bed Reactor



NY/NJ Harbor SedimentNY/NJ Harbor Sediment
Treatment TechnologiesTreatment Technologies
(full/commercial scale(full/commercial scale))

•• Gas Technology InstituteGas Technology Institute
–– ThermoThermo--chemical rotary kilnchemical rotary kiln (cement)(cement)

•• BioGenesis EnterprisesBioGenesis Enterprises
–– Sediment washingSediment washing (soil(soil -- bricks)bricks)

•• BayCycle AggregatesBayCycle Aggregates
–– Rotary kilnRotary kiln (light(light--weight aggregate)weight aggregate)

•• Harbor Resource Environmental Group, IncHarbor Resource Environmental Group, Inc
–– Solidification/stabilization/oxidationSolidification/stabilization/oxidation (structural fill)(structural fill)

•• Westinghouse/The Solena GroupWestinghouse/The Solena Group
–– PlasmaPlasma--arc vitrificationarc vitrification (tiles and co(tiles and co--generation)generation)



New York / New Jersey Harbor 
Sediment Decontamination  & 

Beneficial Use Demonstration Project

Cement-Lock® Technology
Sponsored By:

• Gas Research Institute

• U.S. Environmental Protection
Agency Region 2

U.S. Department of Energy
Brookhaven National Laboratory

U.S. Army Corps of Engineers
(New York District)
– funding from the federal
Water Resources Development
Act (WRDA)

• New Jersey Office of Maritime
Resources
– funding from NJ Environmental

Bond Issue

Technology Developer:
Gas Technology Institute

Site Host:
International-Matex Tank
Terminal – Bayonne

General Contractor:

RPMS Consulting
Engineers

Equipment Manufacturer:

Andersen 2000 Inc.

Technology Licensor:

Cement-Lock Group, L.L.C.

IMTTIMTTIMTTIMTT



Cement Lock Demo Plant



Interior View of Kiln – 1345 Co – Molten Sediment



EcoMelt



Pulverized EcoMelt



Beneficial Use

Construction Grade Cement/Concrete



BioGenesis BioGenesis 
PilotPilot--scale Demonstration scale Demonstration –– Kearny, NJ 1999Kearny, NJ 1999--20002000

•BioGenesis Sediment Washing Technology
•Separation of “clean” fractions, 
surfactants/oxidizing agents for 
organics, and metals treated separately

•Target low to moderate contaminated 
sediments
•Topsoil and bricks as beneficial use products
•Facility to process 191,000 m3/yr expected to 
be operational by first ¼ 2005. 
•Superfund Innovative Technology Evaluation 
(SITE) project



TheyThey’’re making people every day, but theyre making people every day, but they
ainain’’t making any more dirtt making any more dirt –– Will RodgersWill Rodgers

•• Topsoil is being depleted avg/yr 18X faster thanTopsoil is being depleted avg/yr 18X faster than
what is being built up in naturewhat is being built up in nature
–– Takes 2000 yrs to build up 1in of topsoilTakes 2000 yrs to build up 1in of topsoil

•• US/CaliforniaUS/California
–– CA agriculture depleting as much as 1in TS every 25CA agriculture depleting as much as 1in TS every 25

years. 80x faster than natureyears. 80x faster than nature

•• Developing NationsDeveloping Nations –– 36x36x

•• ChinaChina –– 54x54x

–– C.J. Barrow. Land Degradation, Cambridge U. Press. (1981)C.J. Barrow. Land Degradation, Cambridge U. Press. (1981)
–– National Resources Inventory. Soil Conservation Service.National Resources Inventory. Soil Conservation Service.

USDA, Washington, DC (1992)USDA, Washington, DC (1992)



BioGenesisBioGenesis
PilotPilot--Scale DemoScale Demo

Venice, Italy Port AuthorityVenice, Italy Port Authority



Advantages of Polymer/SedimentAdvantages of Polymer/Sediment
Building MaterialsBuilding Materials

•• 33% lighter than LW33% lighter than LW
concreteconcrete

–– Less structural supportLess structural support
neededneeded

–– Faster to buildFaster to build
–– Cheaper to transportCheaper to transport

•• Can be cast in moldsCan be cast in molds
•• Water tightWater tight
•• Replaces cementReplaces cement

reducing COreducing CO22 emissionsemissions
•• Has improved insulatingHas improved insulating

characteristicscharacteristics
•• More flexural strengthMore flexural strength



Topsoil for Eco 
Restoration

Topsoil for Landscaping

Gravel from Crushed Cobbles

Sediment / Polymer
Pavers

Sediment / Polymer 
Landscaping Blocks

Sediment / Polymer
Belgium Block Curb

Sediment / Polymer Structural 
Block

Sediment / Polymer
Decorative Block

Polymer / Sediment
Spray Coating

Green Roof Sediment in Vegetative Layer

Monotech Wall Panels

Sediment in Monocrete Shell

Sediment / Polymer
Wall Panels

Sediment Based
Products:
Polymer/Composite
Research
BASF Corporation
SUNY Stony Brook
Brookhaven National
Laboratory
USEPA Region 2/ORD

Sediment / Polymer
Floor Tiles



Light-Weight Aggregate



PlasmaPlasma--Arc VitrificationArc Vitrification
ARCHITECTURAL GLASS TILEARCHITECTURAL GLASS TILE

February 1999



PlasmaPlasma--Arc Vitrification SedimentArc Vitrification Sediment
Beneficial Use ApplicationsBeneficial Use Applications

•• Architectural Tile ManufactureArchitectural Tile Manufacture
•• Glass Fiber (Rock Wool Insulation)Glass Fiber (Rock Wool Insulation)
•• Sandblasting Grit (Black BeautySandblasting Grit (Black Beauty))
•• Roadbed Aggregate (Roadbed Aggregate (““GlasphaltGlasphalt””))
•• Roofing Granules (Shingle Manufacture)Roofing Granules (Shingle Manufacture)
•• Recycle Glass CulletRecycle Glass Cullet
•• Integrated Plasma GasificationIntegrated Plasma Gasification



Sediment TreatmentSediment Treatment
(component) Fits Into a Matrix(component) Fits Into a Matrix

of Dredged Material /of Dredged Material /
Contaminated SedimentContaminated Sediment

Management, EnvironmentalManagement, Environmental
Restoration ScenariosRestoration Scenarios

Coupled withCoupled with EconomicEconomic DriversDrivers
for Refor Re--Vitalization/DevelopmentVitalization/Development
usingusing Beneficial UseBeneficial Use productsproducts
Derived from Dredged MaterialsDerived from Dredged Materials

for Ports and Waterwaysfor Ports and Waterways



Beneficial UseBeneficial Use -- RestorationRestoration

•• Beneficial use products for localBeneficial use products for local
developmentdevelopment
–– Buildings, bike paths, landscaping,Buildings, bike paths, landscaping,

roadways, greenwaysroadways, greenways

•• Waterfront DevelopmentWaterfront Development
–– Allow Public AccessAllow Public Access

•• Brownfield Reclamation and LandfillBrownfield Reclamation and Landfill
ClosureClosure

•• Wetland RestorationWetland Restoration



Financing ConclusionsFinancing Conclusions

Largest Scale
Facility

Largest Scale
Facility

Larger
Investment

Larger
Investment

Greater
Financing
Greater

Financing

Long Term
Commitment
Long Term

Commitment

Lowest PriceLowest Price

Facts of LifeFacts of Life



The Future of Sediment
Management

•• Positioning for the FuturePositioning for the Future

•• Develop LongDevelop Long--term Self Sustainingterm Self Sustaining
Enterprises in the EnvironmentalEnterprises in the Environmental
Management of SedimentsManagement of Sediments

––Sediments andSediments and other mixed mediaother mixed media



PollutionPollution
PreventionPrevention

MaterialMaterial
InputsInputs

WasteWaste
MinimizationMinimization

MaterialsMaterials
ProcessingProcessing MaterialsMaterials

OutputsOutputs

SafeSafe
DisposalDisposal

REUSEREUSE

RECYCLERECYCLE ReleasesReleases
& Emissions& Emissions

Safely Manage the Wheel

Sustainable Use of Resources 
Positioning for the Future 



Creating a New Industry - Integrating Sediment Technologies 

Coal Ash is the by-product of combustion in a coal-fired boiler to produce electricity 
or heat for steam generation.  

Electricity

Coal Power
Plant

New Industry
(Opportunity)

Collaborating

• Embrace New Industry
Opportunity
• Collaborate with sister
industries to achieve
• Communicate to Agencies
your interest

Valuing Resource
(Solid Waste)

Coal Ash

Coal Ash
Quality Improvement

• Change your ideology
NOT waste but valuable
resources
• Under used resources
• Characterize your
resources

Technology
Development

Technology
Transfer

GTI Cement Lock

Eco-melt

• Embrace existing
Technology to improve
results
• Agency is looking for
technology to develop new
industries
• Mobilizing of on use
Physical Capital

Economize
(Creating Value)

Direct Use
Flow able fill

Building
Materials

Manufacture
New Products

RCRA Vision
Zero Waste

• Beneficial use materials
have financial benefits.
• Agency is encouraging
technology to develop new
industries



USEPAUSEPA
Environmental Technology CouncilEnvironmental Technology Council

•• Facilitate innovative technology solutionsFacilitate innovative technology solutions
to environmental problems, particularlyto environmental problems, particularly
problems with multiproblems with multi--media applicationsmedia applications

•• National Action Team Project PlanNational Action Team Project Plan
–– Technologies Promoting the Sustainable UseTechnologies Promoting the Sustainable Use

of Contaminated Sediments and the Beneficialof Contaminated Sediments and the Beneficial
Use of Waste Related MaterialsUse of Waste Related Materials
•• Integrated Approach to materialsIntegrated Approach to materials

managementmanagement
•• E.A. SternE.A. Stern –– Action Team LeaderAction Team Leader



Electronic Waste CrisisElectronic Waste Crisis



Silicon Valley Toxics Coalition



E Waste MarketE Waste Market
•• E Waste classified as hazardous in U.S., EuropeE Waste classified as hazardous in U.S., Europe

& Japan& Japan

•• Governments banning E Waste disposal inGovernments banning E Waste disposal in
landfillslandfills

•• Multibillion dollar global marketMultibillion dollar global market

•• Recycling only partial solutionRecycling only partial solution

•• Less than 50% of recycled E Waste material isLess than 50% of recycled E Waste material is
reusablereusable

•• Lack of safe / cost efficient disposal alternativesLack of safe / cost efficient disposal alternatives

•• Growing worldwide demand for environmentallyGrowing worldwide demand for environmentally
safe and cost effective methods of convertingsafe and cost effective methods of converting
waste into energywaste into energy



Landfills vs. Volcano Inc.Landfills vs. Volcano Inc.
Business ModelBusiness Model

E-waste 
100%

E-waste 
100%

30 - 40%

50%

50%

0.80 Kw/ 
ton

Construction 
Industry

Steam / 
Electricity

Commercial / 
Residential

Reusable 
Material

Scrap Buyers

Non-
Reusable Landfills

Ecomelt®

Ecomelt – GTI Cement-Lock Rotary Kiln
for contaminated sediments



Environmental ManufacturingEnvironmental Manufacturing
•• Multiple Feeds of:Multiple Feeds of:

–– Dredged MaterialDredged Material
–– Contaminated Sediments (Superfund)Contaminated Sediments (Superfund)
–– Contaminated SoilsContaminated Soils
–– Coal AshCoal Ash
–– Construction and DebrisConstruction and Debris
–– Electronic wasteElectronic waste
–– Sewage sludgeSewage sludge
–– Medical WasteMedical Waste
–– TiresTires

•• Keeps system economics by supplying constantKeeps system economics by supplying constant
feed of material (no down time)feed of material (no down time) –– 24/724/7

•• Diversity of Beneficial Use ProductsDiversity of Beneficial Use Products
•• Operators are not pulled off job when one feedOperators are not pulled off job when one feed

stream is reducedstream is reduced





Bayshore RecyclingBayshore Recycling
Keasbey, New JerseyKeasbey, New Jersey

Program Needs
� Waterfront Access
� Truck and/or Rail

Access
� Sufficient area,

preferably under cover
� Municipal support
� 23-38,000 m3 storage

capacity

Bayshore Location
� Waterfront Access
� Truck and Rail Access
� ~74,000 m2 covered

space
� Fully supported by

municipal officials
� Currently working in

aggregate/soil market
� No on-land storage

capacity



On water Storage?On water Storage?
Great Lakes Grain / Ore Barge

23,000 m3 Sediment Capacity

Common front-end storage





Common up-front Storage





Environmental andEnvironmental and
Economic RevitalizationEconomic Revitalization

Ecosystem Watershed
Approach



US Army Corps
of Engineers
New York District

Gowanus Canal, 
Hudson-Raritan Estuary

(Environmental Restoration Feasibility Study)

� Gowanus Canal 
Ecosystem 
Restoration Project

� creation, 
enhancement and 
restoration of aquatic, 
wetland and adjacent 
upland habitats, 

� contaminated 
sediments and 
environmental 
dredging.

� Public Access 



US Army Corps
of Engineers
New York District

Lower Passaic River,
Hudson-Raritan Estuary

(Environmental Restoration Feasibility Study)

� Lower Passaic River 
Ecosystem Restoration 
Project 

� Creation, enhancement 
and restoration of aquatic, 
wetland and adjacent 
upland habitats, and 
environmental dredging

� Dioxin
� Multi-contaminants
� 40 responsible parties

� Upland Superfund – River 
Study Area



PassaicPassaic
River, NJRiver, NJ

•• 27 km, tidal27 km, tidal

•• Dundee DamDundee Dam
to Newark Bayto Newark Bay

N

M
an

ha
tta

n

Essex Bergen

Newark
Port Newark
Marine
Terminal



Since the early/mid 1800’s – economic boom 
included the following industries:

• Chemicals • Creosote Wood Preservers • Electric Power Generation
• Leather • Manufactured Gas • Metal Recyclers
• Paints & Dyes • Paper Products • Pesticides
• Petroleum Refining  • Pharmaceuticals • Rubber Manufacturers
• Shipping • Tanneries                    • Textiles

Passaic River, NJ Passaic River, NJ –– Key to the U.S. Industrial Key to the U.S. Industrial 
RevolutionRevolution



Dioxin Contamination from the Passaic River also 
affects the Port of NY/NJ

Passaic River / Newark Bay

Port 
Newark

Port 
Newark



5 -

3 -

DDT

Passaic River / Newark Bay

�

Passaic River / Newark Bay

MERCURY

�- Berry’s Creek
- Pierson’s Creek�- Diamond Alkali Facility

�

NJDEP:  0.0016 / .0460 mg/kg NJDEP:  0.15 / .71 mg/kg

Surficial sedimentsSurficial sediments

0.2 -

0.1 -

�



Dredging/Treatability PilotDredging/Treatability Pilot
Summer 2005Summer 2005

•• Dredging TechnologyDredging Technology
EvaluationEvaluation

•• Dredging PerformanceDredging Performance
•• Monitor SedimentMonitor Sediment

Plume/ResuspensionPlume/Resuspension
RatesRates

•• Engineering Controls forEngineering Controls for
full scalefull scale

•• DecontaminationDecontamination



Passaic River Dredging PilotPassaic River Dredging Pilot
ImplementationImplementation

•• NJDOT Request for ProposalNJDOT Request for Proposal-- JanuaryJanuary
2005 (international)2005 (international)

•• July 2005July 2005-- 3,800 cubic meters3,800 cubic meters

•• Water Quality MonitoringWater Quality Monitoring

•• Air Quality MonitoringAir Quality Monitoring



Sediment Ecosystem Restoration
Reactive Capping with Benthic Habitat Enhancements



Bionautics Bulk and Tiering SystemBionautics Bulk and Tiering System



Bionautics Bulk and Tiering SystemBionautics Bulk and Tiering System



Renewable CDF/CADs w/Renewable CDF/CADs w/
Integrated Treatment FacilitiesIntegrated Treatment Facilities

•• Difficulty of reDifficulty of re--siting in areas of portsiting in areas of port
expansionexpansion -- sensitive habitatssensitive habitats -- aquaticaquatic
environments, environmental oppositionenvironments, environmental opposition

•• Construct (1) CDF with separatedConstruct (1) CDF with separated
compartment for the mostcompartment for the most
contaminated dredged materialcontaminated dredged material
–– provides immediate storage capacityprovides immediate storage capacity
–– project goes to construction on timeproject goes to construction on time



Renewable CDFRenewable CDF

•• Construct dewatering andConstruct dewatering and
treatment facility(s) with beneficialtreatment facility(s) with beneficial
use applications adjacent to CDFuse applications adjacent to CDF

•• CDF renews itself by havingCDF renews itself by having
continuous capacity by recyclingcontinuous capacity by recycling
the dredged materialthe dredged material



PPositioning for the Futureositioning for the Future
SummarySummary

•• PPublic Education / Outreach (Kublic Education / Outreach (K--12)12)
•• PPolicyolicy
•• PProgram of Researchrogram of Research
•• PProgram Integrationrogram Integration
•• PPublicublic--Private PartnershipsPrivate Partnerships
•• PPromote Transromote Trans--boundary / Internationalboundary / International

PartnersPartners

•• PProcessing sediments and mixed feeds torocessing sediments and mixed feeds to
–– Sustain longSustain long--term business modelterm business model
–– Maximize beneficial useMaximize beneficial use
–– Reduce demand for nonReduce demand for non--renewable resourcesrenewable resources

•• Sustainable use of contaminated sedimentsSustainable use of contaminated sediments



The Future of Sediment
Management

•• Program of ResearchProgram of Research

•• MultiMulti--National/InternationalNational/International
R&D Center for Sustainable UseR&D Center for Sustainable Use
of Contaminated Sediments andof Contaminated Sediments and
the Beneficial Use of Wastethe Beneficial Use of Waste--
Related MaterialsRelated Materials



Sunset over Bayonne, NJ

GTI Cement-Lock Rotary Kiln

Happy Thanksgiving!


