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New Jersey’s

Comprehensive Sediment Management

Strategy

Technology
Applications Manufactured Aggegate Brownfield Reclamation
Manufactured Soil Wetlands Restoration
Const _ucti_on Fill Habitat Development
Decontatpigtish Landfill Opexations
In-Situ Remediation Transportgtion Projects
Sedimentation Engineering Mine Rec¢lamation
Environmental Dredging Pollutionh Prevention

Beach Replenis

Confined Aqu
Confined Upl

Placement

Beneficial
Use




Manufactured Soil
*Aggregate

Intermediate L andfill Cover
*Ocean Disposa

*Beach Nourishment?
*Habitat Restoration/Creation
*Upland Fill

*Highway Construction

Sand

[>.0625 mm]

Clean®

*Manufactured Soil

*Ocean Disposa

eLandfill Fina Cap

sLandfill Liner

*Upland Fill

*Nearshore Fill

*Brownfield Cover

*Habitat Restoration/Creation
*Highway Construction

4

Clay

[<.0039 mm]

A 2
Contaminat® |

What Happensto Our Dredged Material? e

-'3'|'..~\__I -
«Upland Fill -
*Brownfield Cover

*Habitat Restoration/Creation
*Nearshore Fill

*Manufactured Soil

*Highway Construction

4

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

Intermedi ate Landfill Cover
*Confined Aquatic Disposd
*Confined Upland Disposal
*Upland Fill

*Nearshore Fill (with Capping)

175% Sand; grainsi ze distribution must be equivalent to existing conditions
2Uses assume no decontamination
3 Uses assume clean or decontaminated

e

«Confined Aquatic Disposd
«Confined Upland Disposal
*Nearshore Fill (with Capping)
eLandfill Cap (with Clean Cover)
*Brownfield Cap (with Clean Cover)
*Mine Reclamation

«Confined Aquatic Disposal
«Confined Upland Disposd
*Nearshore Fill (with Capping)
eLandfill Intermediate Cover

*Mine Reclamation

*Brownfield Cap (with Clean Cover)
*Decontamination and Disposal
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RiskAsséssments

 Mliman Health’88Ecological

.

CONTAMINANT EXPOSURE
PATHWAYS:

- Wilster

- Surface Sediments

- Food Web Interactions




Water

m
8

isediment Flux*Modeling

Hydrodynamic/ Sediment Organic Carbon Chemical Fate Bioaccumulation
uid Transport Transport Cycling and Transport and Toxicity
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Conduct preliminary environmental assessment;

NO , : :
~—Are contaminants present in sediment?

Isremoval required?

€s

I dentify decision criteria and constraints,
stakeholder interests, and regulatory requirements

Yes N\l
Dredge and dispose No action |
of clean—material needed - - .
Conduct detailed field surveys, risk
ancepcemoente and cito e ::r:nr-'l-ori7:afinn dlldi%

ASOLIJNTIUlNitY, tcdrtu Jie A TAUL U T4 ALT U A

| sthe contamination sig@
remediatilon required?

Yes

Areinterim measures needed?
| s sour ce control measur es needed?

Remove | solate No action

atarial tarial
A

| dentify and mitigate sour ce(s) ) l |

I OUTTLCANTITIICALTuTT

of contamination — : -
Conduct feasibility assessments, economic analysis,

T e sy

Develop

| mplement Communicate management

- management plan program to stakeholders

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

q




Sediment Management Decision Making

Increasing Concentration

Increasing Hazard

e
e

Preindustrial Judgement Zone Hazardous
Zone Waste Zone
SQV: Background Assessment Tool Depends on Situation SQV: RCRA

Decreasing Management Options

Increasing Cost of Management

|



N
e Future of Sedlm_gnt -

Management

Blblic Education / OLitreach (K-12)
:)JJl y
Program of Research
Pri ogram;Integration
m_ubllc-Prlvate Partnerships
~ “Promote Trans-boundary / International Partners

Positioning for the Future

Will'it really be about sediments?
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e Future of Sediment

= Management

%) I|c Educatlon / Outreach

_.:l‘
- il

= >
'q-

Vithout an adequate technical basis for

= ( eC|S|on 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 Hollywoeod
B CLASSIC MONSTER COLLECTION il

RERIDRESS R

RICHARD CARLSON JULE ADAMS

Wi ANTTARE RN vl







Bazie Poledmon

GI"II‘I‘IEI‘ 50 HP &

Sludge Polcémon. Length: 2" 11", Waight: 66 |bs.

* Hasty GOO Flip a coin. If heads, the I 0
" Defending Polkkémon is now Paralyzed.

Minimize All damage done by attacks to Grimer
;@) during your opponent’s nexc tuim is reduced by 20
(efter applying Wealkness and Resistance).

wealiness yvecictance retreat cost

® it

Appears in filthy arcas. Thrives by sucking up polluted siudge
!_ 1t is pumped out of foctories. LY. 7 ﬁ?. ik l

'



The Future of Sediment

E Management
2Eolicy. | S—

= “C sistent cross- agency, authorities

— aste? Resource? Navigation? Remediation
D |rt IS Dirt

=/ dmlmstratlons come and go
— Policy decisions are made that will have future

— implications
— Political short term fix vs. long-term strategy

— Need structures in place to succeed in the long-
term.




The Future of Sediment
Management

° P «(continued)se

B f il owmg $% at problem w/o
Plementmg policy changes that
w I"at’least give a program a chance
= -to succeed is wasting $$

Changes In legislation and regulatory
requirements
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e Future of Sedlmg,nt —
Management

® igram of Research

= rt

8B5sic and Applied =

_-'

ey
T
-

: "‘":fi Academla [/ University Research

— Consulting
» Technology Development Firms

— Policy and Decision Makers

et




e
IbEgated Sediment Managementns

esearch Vs Applied/Difected

e — . = —

® )i %ﬁagers and policy makers seem
L0} have dlfflculty motlvatmg the

the needed research, perhaps
-~ because it is perceived as to “too
applied”




e
IbEgated Sediment Managementns

esearch verApplied/Directed

e —

® JJHJ arIy, researchers complam that they
goinot get a clear messages from policy
akersias to what is needed and,
i thermore, that the managers and policy
== makers do not seem to use much of the
= information scientists have already
= produced

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




The Future of Sediment

Management

M OUFTTEILEGration™
SSediments are cross-program
| Dredged material (Navigation)
-Superfund (Remediation)
= s Aquatic Brownfields (Superfund)
»Solid Waste Industrial Sites

s Remediation/Clean-up
— Run for the Hills......
at the end - dirt is dirt




“YRUE PUBLIC-PRIVATE
PARTENERSHIPS. o

RISK SHARING (Gov't/Private)
ENnts from navigational and restoration projects

|

‘USEP/ PROCESSING
—~ LUSDOE-BNL I BioGenesis Ent.
-~ INJMR Beneficial Use Cement-LocK

| 'NJDEP :
PANYNJ Revenues and Profits

Public Benefits: Education,
Nature Center, Public
Access

Taxes, loan repayments
return to industry




=y
e Future of Sediment ..
Management

e i

® f 0] Ote Venice, Italy — January 2004

f r- nsboundry

fiternational gm

= F _artnershlps

— Tt’s more than Kearny, NJ — January 2000
technical
transfer....




Autorita Portuale di Venezia




USEPA — Venice Port Authority Partnership

USEPA APV-BG Contract

BG P I
Technology Search G Proposa Signing — USEPA

To APV
Request for proposal New York

First Contact - Port Authority Veneto Delegation
Environment Canada (CoSTTeP) of Venice (APV) — USEPA, Visit — EPA New York

Contaminated Sediment New York (Louisville, NY)

Treatment Technology Program

APV - BioGenesis
USEPA Pilot Project

BioGenesis Pilot Porto Marghera

USEPA -
USEPA Sediment | Tesl
Decontamination Program Bench Testing ,

Start-up in Port of NY/NJ
y

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004




he Future of Sediment =
Management

® 'ioning for the Future

» _,) elop Long-term Self Sustaining
FEnterprises in the Environmental
anagement of Sediments

— Sediments are a Resource




Sediment Stabilizatien
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Il Closure / Brownheldgs
Development
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ANDFIL CAPACITYAWILL BECOMER "
VIBRE CRITICAL INFTHE-NGRFHEAST U'S™

fARS OF REMAINING LANDFILL CAPACITY

- = 10 years

—ource:Directory and Atlas of olid Waste Dizposial Facilties, 1996

WASTE MANAGEMENT INC. REPORTS AVERAGE LANDFILL

LIFE AT 18 YEARS
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Delfs Cémp. PA Mine Demonstiationgs
32007000 m?°

A - TR




Newark Bay, New Jersey

Confined Disposal Facilit

S T e
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SSSHart - MillenIsland .
shiesapeake Bay, Manyland
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.m"'
certainties in Develop_lng —

Long =TErin Enterprlses

Jaunpredictable dredging volume estimates
e lsr I)r dlctable dredging cycles
shishimigratory windows
= perfund Construction Schedules
*L|t|gat|on we're going to court..
Long-Term Contracts
Government Risk Sharing




PEsitioningfor thesFutire ™=

e Cycle Assessment — WP4
BNWhat is the cost associated (Iong-term)?
SSiEnvironmental, economic, social

= _-Gf not (environmental sustainability)

s Waste minimization
o Landfill Closures

» Lack of real-estate (CAD/CDF)
— Loss of Benthic Habitat / wetlands
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EPBStioning forthe Future

JEnvironmental“Sustainability”
Sindustrial Ecology
BSEnvironmental, Economic and Social

wronmental Manufacturing

s Environmental Restoration
s Economic Revitalization

e Social Consciousness
— Shrinking Natural Resources

o Consistent with SedNet




reatment Technologies Tested
JSEPA/NIDOTDecontamination

REIogramsy{994=present)
B ;i:fment Washing
B ‘f ":'rmo Chemical Rotary Kiln

Pl asma-Arc Vitrification
~Base -Catalyzed Decomposition
“Thermal Desorption

Solvent Extraction

Solidification/Stabilization with Oxidation
Fluidized Bed Reactor
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NY4/INJ Harbor Sediment
iieatment Technologies™

= (fully commeraal scale)

® Cjzj° echnology Instltute
— r ermo -chemical rotary kiln (cement)

5 GeneS|s Enterprises

=

—_ Sedlment washing (soil - bricks)
;’1 "_'_BayCycIe Aggregates
—Rotary kiln (light-weight aggregate)
Harbor Resource Environmental Group, Inc

Solidification/stabilization/oxidation (structural fill)

Westinghouse/The Solena Group
Plasma-arc vitrification (tiles and co-generation)




New York / New Jersey Harbor
Sediment Decontamination &
Beneficial Use Demonstration Project

Cement-Lock® Technology

Sponsor ed By:
® Gas Research Institute

® U.S. Environmental Protection
Agency Region 2

U.S. Department of Energy BROOKHAVEN
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

Technoloqy Developer: .
Gas Technology Institute gt|

Site Host:
International-Matex Tank

Terminal — Bayonne IMTT

General Contractor:

RPMS Consulting =DDMS

E n g | neers CONSULTING ENGINEERS

Equipment M anufacturer:

Andersen 2000 Inc ﬁm
s

Technology L icensor:
Cement-Lock Group, L.L.C.







Interior View of Kiln — 1345 C°— Molten Sediment
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Beneficial Use

Grade Cement/Concrete

ion

Construct




BioGenesis
Pilot-scale Demonstration — Kearny, NJ 1999-2000
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 ¥4 2005.

Superfund Innovative Technology Evaluation
(SITE) project
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IEYAENHERING| peopleevery day, but they
gigNnaking.any more, diit = WilliROEUGESIS

OPSE il i being depleted avg/yr 18X faster than
whatusibeingrbuilbupinmature
- ‘f ) "es 2000 yrs to build up 1in of topsoil

° JJ. Callfornla

CAagriculture depleting as much as 1in TS every 25
years 80x faster than nature

China — 54x

— C.J. Barrow. Land Degradation, Cambridge U. Press. (1981)

— National Resources Inventory. Soil Conservation Service.
USDA, Washington, DC (1992)




... BloGenesis _. "
- Pilot-Scale Demo

yEmce M taly PortAUthorty
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\WVantages oi%‘Ponmer/Sediment - -

33% lighter than LW
concrete

Less structural support
needed

Faster to build
Cheaper to transport

Can be cast in molds
Water tight

Replaces cement
reducing CO, emissions

Has improved insulating
characteristics

More flexural strength




Sediment Based
Products:
Polymer/Composite
Research

BASF Corporation
SUNY Stony Brook
Brookhaven National
Laboratory

USEPA Region 2/ORD

Topsoil for Landscaping

Topsoil for Eco
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L» Sediment / Polymer
Landscaping Blocks

Sediment / Polymer

_ Green Roof Sediment in Vegetative Layer

Monotech Wall Panels £ el |

Sediment in Monocrete Shell =

Polymer / Sediment
I Spray Coating

Sediment / Polymer
Wall Panels
|

(15
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Sediment / Polymer Structural —»

Gravel from Crushed Cob|b|e£ 1 T i
- = J

Restoration “;?}";‘;‘?M-__--_-_'---._ e EEEE O

(Y|

Sediment / Polymer
Decorative Block

'.«,,.' - Sediment / Polymer
o Floor Tiles

Sediment / Polymer 4 =
Belgium Block Curb






2lasma-Arc Vitrifications
ARCHITECTURAL GLASS TILE




T
sazArc Vitrification, Se_djment,.—
enef|C|aI Use Appllcatlons

e

Ar(“_g tectural Tile Manufacture
GI ssiEiber (Rock Wool Insulation)
dblastlng Grit (Black Beauty®)

—. oadbed Aggregate (“Glasphalt”)
-Rooﬂng Granules (Shingle Manufacture)
Recycle Glass Cullet

Integrated Plasma Gasification




BSediment lréatment
1aonent)_F|ts IntexapMaGrxes

eibredgeaivaterialy/s

Eontaminated Sediment
1\/ nagement Environmental

Restoration Scenarios

=— Coupled with Economic Drivers

for Re-Vitalization/Development

using Beneficial Use products

Derived from Dredged Materials
for Ports and Waterways




BENEfCialiUse -~ Restoration™

e — . =

Bficial use products for local
J elopment

| ."‘“ mldmgs, bike paths, landscaping,
== roadways, greenways

—

....—-—'5-.._-::-

= Waterfront Development
— Allow Public Access

Brownfield Reclamation and Landfill
Closure

Wetland Restoration

_.-
-l—"'
__.—-




s g R
nancing Conclusions

—

Lowest Price

Lomng Tewm Largest Scale

~ Commitment Facility

oo

Facts of Life

Larger
Finaincing Investment




he Future of Sediment =
Management

° ,'_tioning for the Future

o
—

ol elop Long-term Self Sustaining
- unterprlses In the Environmental
Management of Sediments

— Sediments and other mixed med/a




‘Sustainable Use of Resources

Viaternal
INPULS

e
o

- -1 Safe
Pollttion’ Materials Disposal

Processin o
eESoIng Vaterials

DULPULS

Releases
& Emissions




M )Creating a New Industry - I ntegrating Sediment Technologies

A 60\

Coal Ash isthe by-product of combustion in a coal-fired boiler to produce el ectricity
or heat for steam generation.

New Industry Valuing Resource Economize
(Opportunity) (Solid Waste) (Creating Value)
 Embrace New Industry » Change your ideology * Embrace existing » Beneficial use materials
Opportunity NOT waste but valuable Technology to improve have financial benefits.
« Collaborate with sister resources results * Agency is encouraging
industries to achieve * Under used resources « Agency is looking for technology to develop new
« Communicate to Agencies e« Characterize your technology to develop new industries
your interest resources industries

* Mobilizing of on use

q..__ Physical Capital

Eco-melt

; éctUse _
N Iow able fl"

=
-

Elactricity

Coal Ash Technology RCRA Vision

Collaborating Quality Improvement Development Zero Waste




e

USEPA e
FViienmentalsiechnology Counci

Fecilitelie oIy technology solutions
'ro Bnvirenmental problems, particularly
Blems with multi-media applications

o

“Natlonal Action Team Project Plan

— [echnologies Promoting the Sustainable Use
of Contaminated Sediments and the Beneficial
Use of Waste Related Materials

» Integrated Approach to materials
management

e E.A. Stern — Action Team Leader
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S

E-wvwaste Tsumnami

E-waste in storage I
E-waste recycled |
E—waste landfilled 1H
2y —
s ‘
=150 —
=
==
S 100 —
= ‘
—_ S} —
(4 ] _I n
1 <S50 1 SRES = 199E el 2070

Silicon Valley Toxics Coalition



;‘%E'Waste Market o

® E Waste classified as hazardous in U.S., Europe

l-'Jrr - - = e

® ?rl?ments banning E Waste disposal in
f Uiis

M It|b|II|on dollar global market

' e

§ “‘JRecycImg only partial solution

= Less than 50% of recycled E Waste material is
: reusable

Lack of safe / cost efficient disposal alternatives

Growing worldwide demand for environmentally

safe and cost effective methods of converting
waste into energy
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—-%___
landfills vs. Volcano ING:H s
Businéss Model™

Reusable | scrap Buyers

50% Material
Recyclers <
BRI s — el

Reusable

30-40% Ecomelte Construction
Industry

F’e““\:""h A
(= 1Al
TNWEIWeAic Y

osokw Oteam/ _ Commercial /
ton Electricity Residential

Ecomelt — GTI Cement-Lock Rotary Kiln
for contaminated sediments




g ;‘m‘
Savirenmental. Manuieettiinng™

Mlitiple Feeds of:
regaedrMe arie
B Contaminated Sediments (Superfund)
=S Contaminated Soils
= Coal Ash
e Construction and Debris
&= FElectronic waste
— — — Sewage sludge
— — — Medical Waste
— Tires
Keeps system economics by supplying constant
feed of material (no down time) — 24/7

Diversity of Beneficial Use Products

Operators are not pulled off job when one feed
stream is reduced

i - o




Exin, i

AT L

Raritan Centor ™

L

Raritan River

k W 3 48 ELY
[ i1 ML L L L I il b
[

Ldeally located with casy aceess

ey routes S 287 and the Garden State Parkway

and yust 2 miles from Exat 10 of the New Jersey Turnpike.




Program Needs Bayshore Location

Waterfront Access - Waterfront Access

Truck and/or Rail Truck and Rail Access

Access ~74,000 m? covered
space

Sufficient area,

preferably under cover Fully supported by

ﬂ municipal officials

Municipal support Currently working in

23-38,000 m? storage & agoregate/soil market [

capacity No on-land storage

capacity

Bayshore Recycllng

NCASIJC NEeW. JE




Great Lakes Grain / Ore Barge
23,000 m3 Sediment Capacity

Common front-end storage
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Common up-front Storage




L [ E
MY AL




.
Environmental andss

Economic Revitalization

r—

I

The New Jersey Performing Arts Center
(MJPAC) in Mewark

Ecosystem Watershed
Approach




s Gowanus Canal,

Us Army Corps Hudson-Raritan Estuary
of Engineers (Environmental Restoration Feasbility Study)

New York District

e Gowanus Canal
Ecosystem |
Restoration Project

creation,
enhancement and

restoration of aquatic,
wetland and adjacent
upland habitats,

contaminated

sediments and
environmental
dredging.

Public Access




e L ower Passaic River,
US Army Corps Hudson-Raritan Estuary

of Engineers

New York District (Environmental Restoration Feasibility Study)

e 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
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River, NJ

w27 tldal
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B JF ndee Dam
_.-%‘-'.:?te Newark Bay

—

i

Newarkt & g
Por ark —
Marine

Terminal



Pessele River N —Cay io ine US Incltisirzl
REVE) U

Since the early/mid 1800's— economic boom
Included the following industries

e Creosote Wood Preservers  » Electric Power Generation
e Manufactured Gas » Metal Recyclers

o Paper Products * Pesticides
* Rubber Manufacturers
e Textiles
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Passaic River / Newark Bay
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Surficial sediments e . - Surficia'l sediments
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X Berry’'s Creek
% - Diamond Alkali Facility A anan] Ll R PIEson S Creek

Passaic River / Newark Bay Passaic River / Newark Bay




Dre glng/Treatablllty Pilot
Summer 2005

e — . =

IIErding Technology
Eyaliiation

® erke mg Performance

,mtor Sediment
—) 'ume/ Resuspension
,."-'—f—'Rates
' Englneering Controls for
full scale

Decontamination




I
PASSaIG RIver Dredging Piiow™
= Im Iementatlon

® | D} T Request for Proposal- January
’Ue 5 (international)

,_r

uly 2005- 3,800 cubic meters

-

-l L
-l—'" .q-
e e
m—C

Water Quality Monitoring

Air Quality Monitoring




. Sediment Ecosystem Restoration -
ive Capping with Benthic Habitat Enhanaemilgs‘_
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|on;EF'Cs Bulk and Tlermg System

J I ' i | |‘ |' , '
“]|' YMM»/ I "||f| | | | .
']‘:"f':;h-, i, I ,- #f '|I ) Y, :
e T A
B g . ] s




tenm

AGESYS

r

1€

_I
©
c
3’

Bulk




—
RENEWable CDF/CADs W/ s

besrated Treatment Facilities

—

ADliHcUlty off re-siting In areas ofi port
-pansmn sensitive habitats - aquatic
EEnvViionments, environmental opposition

== Construct (1) CDF with separated
‘compartment for the most
contaminated dredged material
provides immediate storage capacity
project goes to construction on time




Renewable CDF ‘

e — . =

® fnstruct dewatering and
pureatment: facility(s) with beneficial
B ise applications adjacent to CDF

—

— CDF renews itself by having
continuous capacity by recycling
the dredged material




.| ositioning for the Future
Summary

o Uijhf iIclEducation / Outreach (K-12)
® Yollgs
° ma of Research
© Hrr Jram Integration
° ﬁr dlic-Private Partnerships
omote Trans-boundary / International

rocessing sediments and mixed feeds to
Sustain long-term business model
Maximize beneficial use

Reduce demand for non-renewable resources
Sustainable use of contaminated sediments
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® Hrr gram of Research
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}4 ultl National/International
"R&D Center for Sustainable Use
of Contaminated Sediments and
the Beneficial Use of Waste-
Related Materials

-i-I-l-
.--
_-|—' =




vy/

. |
b iy
= Y
s |
il s

¥ vy
'

'ﬁ-"

§
<




