












































































































































































































































































































































FACT SHEET

Low-Temperature Desorption of Organics and Solidification of Heavy Metals
International Technology Corporation - Knoxville, TN

This is a two-step process. Step one heats the sediment to 932° F which vaporizes the organic
contaminates from the sediment. These vapors are collected and cleaned before they are
released. Step two immobilizes the heavy metal left in the sediment.

How it Works

- The sediment is screened to remove oversized debris. It is then put a into cylinder which
rotates.5 times per minute as it is being heated to 932° F. This heating and rotating causes the
organic contaminants to become gases. The gases are then removed and chilled in a scrubber,
which uses water to remove the contaminants. After the organic chemicals are removed, a solid
matrix (which varies depending on the type of sediment) is added to the remaining sediment.
This material binds the heavy metals to the sediments so they cannot be mobilized.

Product / U‘ltimate Fate or Use of Product

- The final product is a solid block of sediments which contains no organic contaminants.
The heavy metals are chemically bound to the sediments and cannot be mobilized. -

Short and Long?term Effects

The main concern of this treatment process is the gases produced during the heating
process. IT addresses this concern by using scrubbers and air filters to remove the impurities
from the vapor. The heavy metals found in the sediment will be trapped in the blocks of
sediment that are potentially suitable for ocean disposal.

Cost

The estimated cost of decontaminating sediments using Low-Temperature Desorption
and Solidification is $90- $100/ cubic yard.
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FACT SHEET
Superheated Steam Fluidized Bed
Biosafe, Inc. Cambridge, MA.

Thisisa two -step process. The sediment is heated to 1200-1400° F and organic contaminants are
burned off The organic vapor is then heated again (2200°F) to produce a natural gas.

How it Works

First the sediments are mixed with hot sand and sprayed with super-heated steam. This steam ranges
from 1200- 1400°F and is used to vaporize organic contaminants in the sediments. In the second step, the
sediment is heated again (2200°F) to break the complex organic vapors down into simpler forms including
carbon monoxide, hydrogen, and methane gas. These gases may be used as a fuel gas and is recycled in the
process. The ash from the process are disposed of using standard methods. The vapor released from the first
. step is emitted into a separator where the large particles are separated from the smaller ones. The collected
particles are mixed with the ash and are disposed of using standard methods. The vapor from the second step
also is processed to remove particulates and is cooled. The methane gas which is produced in the process is
burned along with natural gas in the combustion system which supplies heat to steps one and two of the
process.

This steam system destroys organic material with 99.9999 % efficiency. PCBs and other organic
‘material remaining in the sediments meet U.S. EPA specifications for soils less than 1 part per million.

Product / Ultimate Fate or Use of the Product

The BioSafe process is neither incineration nor oxidation. It converts all organic materials to carbon
monoxide, hydrogen, and methane - a clean, fuel gas that is recycled in the process. The remaining sediment
is free of organic material and (depending on the heavy metal content) may be disposed of without restriction.
The metals that remain in the treated sediment will be removed by various standard techniques. The product is
a clean sediment that can be returnéd to the ocean, or used as land fill. The ash may be used as clean fill,
concrete aggregate, cover material, agricultural material or beach nourishment

Short and Long-term Effects

The process may create a water byproduct that contains hazardous materials. It also is possible to
have leaks from storage tanks. During the steaming procedure, sulfur compounds and chlorine gas may be
emitted, which would then have to be removed from the air using a scrubber.

Cost
The cost of this process is estimated at $ 90-125/ cubic yard.



FACT SHEET .

PRETREATMENT PROCESSES
U.S. ARMY CORPS OF ENGINEERS - WATERWAYS EXPERIMENT STATION

Pretreatment includes dewatering and physical separation. Dewatering
reduces the moisture level in the sediments. Physical separation removes .
debris and separates the relatively clean sand and gravel from the
relatively contaminated silt and clay.

73

How it Works

Most treatment systems require pretreatment processes to 1) condition
the sediments so that their particle size and solids content fall within a
specific range for efficient processing; and 2) reduce the volume and o
weight of sediments that require transport, treatment, and disposal. -

Dewatering: Sediments can be dewatered either by passive dewatering i}
- processes (natural evaporation and drainage) or mechanical dewatering B
processes (such as filters and centrifuges). : g}
'Physical separation: Sand, gravel, and debris can be removed by
various processes, such as hydrocyclones and screens & classifiers.
Contaminants ténd to bind to the silt and clay. : S
Product/Ultimate Fate or Use of the Product ﬂ
Pretreatment is not a stand-alone solution, but must be incorporated -
as a first step in a complete treatment system. The wastewater generated by 15

dewatering may undergo treatment prior to discharge to the sewer or surface
water. The clean sand and gravel from physical separation has the
potential to be immediately used for beneficial uses such as beach
nourishment.
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Short and Long-Term Effects

Short-term effects include volatile emissions during drying and
handling, and release of contaminant residues remaining in the wastewater
after wastewater treatment. No long-term effects are anticipated.
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Cost for Full-Scale Treatment

Soreruenn <o)

The preliminary cost estimate for passive dewatering is $10-$30 per
cubic yard (c.y.) Of sediment. The preliminary cost estimate for
mechanical dewatering is $10-$60/c.y. The preliminary cost estimate for ;
physical separation is $20-$40/c.y. 1i
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Appendix F:

Draft Evaluation Criteria



Evaluation Criteria - Sediment Treatment Technology Pilot Testing

Performance

- Process effectiveness - provides at least 90 % reduction and/or immobilization that

represent acceptable reductions in environmental and health impacts of the treated
sediment. In no case should the treated sediment exceed applicable end disposal criteria
established by the Federal or New Jersey State governments (for example, upland cleanup
criteria, restricted ocean disposal criteria, etc.)

Documented material and energy balance

Environmental impacts and human health - side streams are characterized to not
represent negative environmental impact including worker health and safety and local
community health and safety concerns.

Process limitations that can effect full scale design and operation.

Residual Management - regulatory requirements for management of residual materials
resulting from the process.

Potential need for process modification for full scale design and operation.

Potential for integration with other processes if appropriate.

End Use l"otential '

Cost

Characteristics of the treated sediment - use are consistent from a technical, regulatory
and public acceptability perspective with the potential reuse of reuses suggested by the
vendor.

Documentation of all the costs associated with the technology including pretreatment,
processing, side stream management and residual management. Costs should include but
may not be limited to (1) utility (electric, natural gas, water, etc.), (2) chemical feed
quantities and handling, (3) side-stream treatment, (4) residual disposal.
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Project T OoOormcoOrnmoNng

BN Enrichment Opportunities in the Marine Sciences for K-12 NJ Educators

Established in 1990, Project Tomorrow is a precoilege program that focuses on making the scientific resources

of the Institute of Marine and Coastal Sciences (IMCS) at Rutgers University accessible to New Jersey
educators. The goal of this program is to infuse current marine science activities into the classroom with a focus
on increasing basic scientific skills and environmental awareness. Project Tomorrow provides opportunities tor
precoliege educators to recetve training and field experience on current research at the university research -
facility, or one of its field stations. By utilizing natural public fascination with the ocean, Project Tomorrow
immerses teachers in real-time science not available through traditional classroom approaches. Hands -on
instruction occurs through a variety of avenues including workshops. seminars. and resource support for
classroom teachers. These programs. based on these field experiences. inciude an essential (and ongoing)
second step; working with the classroom experts. the teachers, to develop hands-on activities that bring the
experiences back into the classroom setting. This approach disseminates the experience to many students and
equally important, encourages mentoring and networking among the teachers themselves.

IMCS is a research institution with high-tech facilities and a nationally recognized faculty whose efforts focus
on the estuarine. marine and coastal processes of NJ. Faculty expertise resides in many disciplines including
fish and shellfish biology, aquaculture, water resources, Pinelands ecology, genetics ot marine populations.
coastal processes, and coastal physical oceanography. The main facility of IMCS is located on the Cook
Campus in New Brunswick. NJ and features a Marine Remote Sensing Laboratory, and a state of the art sea
water facility that allows scientists to maintain continental shelf communities in the laboratory. State-of- the art
technology is also used to support research activities at each of the IMCS field stations including the Marine

iield Station in Tuckerton, NJ, the Pinelands Research Station in New Lisbon. and the Haskin Shellfish
Research Station in Bivaive. NJ.

Project Tomorrow Programs and Resources
Information Repository

A marine / environmental information repository has been developed at the IMCS for educators. The repository
contains supplemental materials which can be incorporated into existing curricula. and information on current
teacher workshops, programs. and field trips for the Mid- Atlantic region. A listing and an evaluation (based
on the National Science Resource Center criteria) can be accessed over the Internet at http://marine.rutgers.edu
(located under special programs - Project Tomorrow). Project Tomorrow staff continually gather the best and
latest manuals, kits. and other resources pertaining to hands-on science education.

The Mullica River - Great Bay National Estuarine Research Reserve (NERR)

The Mullica River - Great Bay (MRGB) Estuary. located in the southeast corer of New Jersey has been
proposed as a National Estuarine Research Reserve (NERR) site. Since 1972. twenty two estuaries have been
designated as part of this system with two (including the Mullica River Great Bay scheduled tor designation in
1996) currently in the designation process. NERRS is dedicated to fostering a system of estuarine reserves that
represent the range of coastal and estuarine habitats found in the United States and its territories. Research and

.+ education are the main tocus of the reserve etfort. Project Tomorrow statt design and conduct education

rograms to promote public awareness. understanding, and appreciation of estuarine ecosystems. The MRGB
site will serve as a field laboratory and classroom where the effects of both natural and human activity will be
monitored and studied. With the designation of the Mullica River. Project Tomorrow staff will otfer programs
to serve many levels of interest including the general public. elementary and high school students and teachers.
and special interest groups.



Long -Term Ecosystem Observatory (LEO-15) - Opportunities for Teacher Enrichment

One feature of the proposed MRGB Reserve is a Long -Term Ecosystem Observatory (LEO-15), located on the
continental sheif in (@ 15 meters just offshore of the IMCS Marine Field Station at Tuckerton, NJ. LEO-15is -
designed to sample and sense the processes governing change and stability in the ocean not detectable with i
conventional oceanographic techniques. A tiber optic cable linked to an instrument panel equipped with sensors s
to measure standard oceanographic parameters will allow scientists at the tield station to receive real-time data
and eventually video imagery using remotely- operated and autonomous vehicles equipped with video cameras '}
from the LEO site. Project Tomorrow offers several educational opportunities at the LEQO-15 site. The Teachers
in [nner Space Program provides opportunities for educators to participate in a research submersible dive at the
LEO-15 site for collection of data and video. Estuary-NET , allows teachers and students to "plug in" to the il
Internet to access data from the LEO-15 as well as other data collected from dataloggers within the MRGB site. **
Ultimately, classrooms throughout New Jersey will be able to communicate directly with LEO-15 and
participate in interactive educational events in real-time. :‘ E

FAET.

Suppleli;éntary Curriculum Development and Utilization

Project Tomorrow staff are involved in a pilot etfort to introduce the MARE (Marine Activities Resource and
~ Education) Program, a supplemental science curricula, in K-8 schools throughout New Jersey. In 1995, an &
elementary school called Robert Hunter in Hunterdon County, NJ became the first school in NJ to implement .
the MARE curriculum. MARE. which was developed by the Lawrence Hall of Science at the University of
California. Berkeley, is an interdisciplinary marine science curriculum designed to supplement and enhance the ’}
science curriculum already in place at the school. MARE was recently selected as one of the fifty most ;
promising math and science programs in the nation by the Eisenhower Regional Consortium. Project
Tomorrow staff are supporting the the expansion of MARE to NJ with funding for the teacher training and {
providing staff to assist the school in program implementation. - ' N

Project Tomorrow staff are working with teachers to design supplemental curricula for precollegiate and E
collegiate students in two areas ot heightened public concem - shore protection. and management of dredged
materials. One of these projects. New Jersey's Shoreline Future, is concerned with the effects of erosion and
the development of a broad range of shore protection strategies for the New Jersey shoreline. Supplemental
materials will focus on a broad range of shore protection strategies in the development of a new Coastal Hazard
Management Plan. The second effort addresses issues related to the dredging and disposal of contaminated
sediments in NY - NJ Harbor. This program challenges students to address local environmental risks and
‘nanagement options associated with decontamination ot dredg‘ed materials. These supplementary curricula will
incorporate real world environmental issues into precollegiate classrooms across a range of disciplines, and will
enhance the scientific literacy among all students. not just science majors. '
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For More Information Contact:

Janice McDonneil, Science Education Specialist
IMCS. P.O. Box 231 New Brunswick, NJ 08903-0231 : ;'

Phone: (908) 932-6555 extension 321 fax: (908) 932-8578 e-mail: mcdonnel@ahab.rutgers.edu



tnetitute of Marine and
Coastal Sciences

Bringing the Ocean into the Classroom:
Educational Applications of LEO-15 Programs

Background

With the strong level of science support and exceptional research capabilities of the LEO-15
observatory, Rutgers and the Woods Hole Oceanographic Institution possess a unique
opportunity to enrich education across a broad range of disciplines by “bringing the ocean into
the classroom.” Mounting demands placed on marine and coastal resources have made it
particularly important for all students to understand how the environment and science affect their
lives and future choices. By capitalizing on the natural public fascination with the marine
environment, information and imagery available through LEO-15 can be used to prepare our
youth to be the next generation of informed decision-makers. Students want to learn about the
sea, and this unfamiliar environment lends excitement to the learning process. Also, it is
important to prepare students for future job opportunities, many of which are linked to the
environment such as the development of “green” technology and management of natural
resources. :

IMCS staff are developing a diverse range ot educational programs that capitalize on the research
and technological assets of LEO-15 as the nucleus for interdisciplinary learning across all grade
levels. These activities, managed through the IMCS Project Tomorrow Program (a collection of
science enrichment programs aimed at the precollegiate and undergraduate communities), are
designed to engage students in real-time science in a manner that helps them develop problem
solving and critical thinking skills that are essential to interpret, analyze and communicate
information. Through LEO-13, real-world research experiences and training will be made
available to students, some of whom will become tomorrow’s scientists and engineers, and all of
whom will be challenged to make informed decisions on future environmental issues.

General Educational Applications

Through an emerging video/data link between LEO- 13 and educational institutions connected to
the Internet, educators will be able to utilize interactive learning modules, conduct electronic field
trips, hold interactive lectures with scientists in the field, and provide an opportunity to open a
direct window into the marine environment trom campus classrooms. Data, live video and living
organisms will be observed, manipulated. and dissected via this interactive medium. This
capability will be extended and incorporated into many classrooms at all grade levels. Equally
important will be the ultimate delivery ot these programs to underserved areas such as southern
New Jersey. Further, educational programs based on LEO-15 activities have been designed for
those imstitutions not connected to the [nternet.

P. 0. Box 231. New Brunswick, New Jersey 08903-023)
908/932-6555, FAX: 908/932-8578

[HE SIAIE UNIVERSITY OF NEw JEFSF ¢




LEO-15 Internet Project .
Five Internet-based activities that utilize the real-time information collected at LEO-15 have been
developed by IMCS/Project Tomorrow staff. These activities were modeled after the 1996 core
curriculum standards for science/technology and math content which focus on development of
problem solving, decision making, and inquiry skills. Each lesson is designed with an into element
that permits students to brainstorm about what they already know about the topic. The througt
part of the lesson provides students with real-time access to data from LEO-15 and challenges
them to explore applications of the data. Finally, the beyond portion of the lesson provides the
educators and students with suggestions and ideas for extending their scientific knowiedge.
Lessons also are designed to complement a supplementary marine science curriculum known as
MARE (Marine Activities Resources and Education) developed by the Lawrence Hall of Science
and piloted as the principal science education program offered through Project Tomorrow.

Examples of key concepts addressed through these lessons include the effect of winds on water
motion and, in turn the effect of currents on marine organisms, the relationship between weather
and ocean circulation, and the physical characteristics and seasonal changes of the Gulf Stream
that can be measured and interpreted with remote sensing imagery. Internet activities can be
accessed through the IMCS homepage located at http:/marine.rutgers.edu, or to access this
Project Tomorrow activity directly at http://marine.rutgers.edu/pt/activities/intro.htm






