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Recommended Actions
The time has come to take definitive action to begin the cleanup of the Lower Passaic River.
Countless studies, models, and discussions have reviewed the seriousness of the contamination.
Our effort in this report is to show the need to take action now and to provide recommendations
for a successful program.

The sediments in the Lower Passaic River are very highly contaminated with PCBs and dioxins.
These chemicals are among the most toxic substances known to man and are a major public
health concern. Since being founded in 1969, the Passaic River Coalition (PRC) has been
actively involved in efforts to clean up the Passaic River, historically considered one of the most
polluted rivers in the United States. The Superfund program was established in 1980 to address
abandoned hazardous waste sites under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA).1 “This law was enacted in the wake of the
discovery of toxic waste dumps such as Love Canal and Times Beach in the 1970s.”2  At both
these sites dioxin contamination was the principal problem. The Diamond Alkali Superfund Site
has been on the Superfund National Priorities List since 1984. This Superfund Site includes the
Lower Passaic River, which is definitely an “abandoned hazardous waste site” that needs to be
cleaned up soon!

Representatives of the PRC have been active public participants in this Superfund case, Harbor
Estuary programs, and other efforts to reinvigorate life in and besides the waters of the Lower
Passaic River and the New York – New Jersey Harbor Region, shown in Figure 1.3 We have
been providing Technical Assistance regarding the Lower Passaic River Restoration Project
(LPRRP) to the local communities since 2006.4 In our 2008 comments to the NRRB regarding

1     U.S. Environmental Protection Agency.  2012.  Web-site: www.epa.gov/superfund/about
2 Ibid.
3   Tierra Solutions, Inc.  2008.  Phase I and Phase II Field and Data Report, Newark Bay Study Area Remedial

Investigation.  Phase I and Phase II Sediment Investigation Field and Data Report, Figure 1-1.
4 U.S. Environmental Protection Agency, Region 2, Technical Assistance Grant (TAG), Diamond Alkali Site,

Agreement No. 1-97298303.
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considered as an option for the decontamination of sediments dredged from the Lower Passaic
River and Newark Bay.

“Thermal Destruction” and Vitrification:
In the 2007 FFS for the LPRRP various ex situ treatment processes to decontaminate the dredged
materials were assessed. One of these processes was “thermal destruction” which “uses high
temperatures (typically between 1,400°F and 2,200°F) to volatize and combust organic
chemicals.”72 What was evaluated in the FFS as a “thermal destruction” process was the thermal-
chemical (Cement-Lock®) process, which operates at higher temperatures in the range of
2,400°F to 2,600°F.73 The FFS describes vitrification as “a process in which higher temperatures
(2,500°F to 3,000°F) are used to destroy organic chemicals by melting the contaminated dredged
material to form a glass aggregate product”.74 The vitrification technology was to be considered
for further evaluation for the LPRRP. The FFS states that “the thermal treatment process options,
thermal destruction and vitrification, meet the criteria of permanently treating the sediments
while achieving the highest treatment efficiencies.”75 The vitrification process developed by the
Minergy Corporation is being used to treat sewage treatment plant wastewater sludge, and pulp
and paper plant wastewater solids. It was considered for treatment of the PCB contaminated
sediments dredged from the Lower Fox River in Wisconsin, but these dredged materials are
going to a landfill instead because this DMM is cheaper. The thermal “destruction” (Cement-
Lock®) process was selected for further study in the LPRRP because “it produces a beneficial
use product that offsets a significant portion of the treatment costs, and because it has been
shown to achieve a high treatment efficiency for Passaic River sediments based on the results of
a pilot demonstration project in which 16.5 tons of Passaic River sediment were treated.”76 The
2007 FFS also states that the thermal-chemical (Cement-Lock®) process “is one of the only
technologies proven as effective in treating… (dioxins, PCBs and PAHs) detected in the
sediment” of the lower 8 miles of the Passaic River.77 Overall, Cement-Lock® is the only DMM
alternative that meets the requirements of CERCLA, the Clean Water Act, EPA’s RAOs, and the
National Contingency Plan’s evaluation criteria.

Preferred Dredged Material Management (DMM) Option
Thermal-Chemical (Cement-Lock®) Treatment

Development of Thermal-Chemical Technology:
The thermal-chemical (Cement-Lock®) technology uses a rotary kiln that is fueled by natural gas
to melt multi-contaminated sediments. The process is similar to what happens in an active
volcano. In a rotary kiln operating at ~2,500°F the organic contaminants are disassociated or
destroyed, and the non-volatile heavy metals are encapsulated into the siliceous matrix that forms
from the sediments to produce Ecomelt®, which can be used as a 40% replacement for Portland
cement in concrete, a beneficial use product. Rotary kilns have been used to produce Portland
cement for more than a hundred years.  For over 65 years the Gas Technology Institute (GTI) has
been a world leader in the research and development of energy technologies using gas. This

72 Malcolm Pirnie, Inc. 2007. FFS, Page 3-17.
73 Ibid.
74 Ibid.
75 Malcolm Pirnie, Inc. 2007. FFS, Page 4-8.
76 Ibid.
77 Ibid, Page 3-17.
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technology for remediating contaminated sediments was conceived at GTI in 1994, and
developed from bench-scale to pilot-scale in 1994 to 2005. EPA Region 2, the US Department of
Energy, and Brookhaven National Laboratory have worked with GTI on this project since 1995.
In 2000 the NJ Department of Transportation, Office of Maritime Resources, selected this
technology “to be evaluated for its applicability to the treatment of sediment dredged from
navigational channels.”78

Pilot-Scale and Demonstration-Scale Testing of Thermal-Chemical Technology:
In 2005 sediments dredged from the Stratus Petroleum site in Newark Bay and then dewatered
were used in a pilot test of the Cement-Lock® technology at a demonstration plant in Bayonne,
NJ.79 This test led to equipment modifications that needed to be retested.80 The retesting occurred
in November 2006, but was halted early for several reasons. In December 2006 and May 2007
demonstration-scale tests of longer duration were conducted using more contaminated sediments
dredged from the Passaic River near the Diamond Alkali site. The results from these tests show
that the Cement-Lock® technology “can achieve high destruction and removal efficiencies for
contaminants of concern, specifically dioxins and furans and PCBs” (treatment efficiency of
>99.9%).81 Some of the Ecomelt® produced was mixed with Portland cement to make high
quality concrete paving at Montclair State University. Much was learned from the pilot and
demonstration test projects. When the Passaic River Coalition considered the technical problems
that occurred during these tests, we concluded that they could be corrected if appropriately
addressed as discussed below.

Technologies Involved in the Thermal-Chemical Treatment of Dredged Materials:
Since 2008 the partners in Volcano Partners, LLC, have brought together several different
business entities with their own expertise that would cooperate in the development and operation
of facilities for the manufacture of a cement extender (Ecomelt®) from contaminated sediments
dredged from the NY/NJ Harbor and elsewhere. These entities include Tetra Tech, Foster
Wheeler Corporation, ABB, and ADA/NORIT Americas JV. As with most manufacturing
businesses, there are at least four different processes that would be involved in the thermal-
chemical treatment of dredged materials. Each of these processes involves different technologies.
Each process requires different types of operational expertise. The technological modifications
and expertise that Volcano Partners suggest be used in each of these four processes are evaluated
here.

Front End Materials Handling Process -- Debris Removal, De-watering of Dredged Materials:
In the test runs the dewatered sediments fed into the rotary kiln should have been drier. This
problem and other problems encountered with feed handling are correctable. Tetra Tech is
helping to design the systems to offload the dredged sediments from barges, to remove debris,
and dewater the sediments to 50% solids content, to deliver the dewatered sediments to the
treatment factory, and to blend Cement-Lock® technology additives with the sediment to reduce
the moisture content to 40% or below.

78 Endesco Clean Harbors, LLC, prepared by Michael C. Mensinger, Gas Technology Institute. July 2008. Sediment
Decontamination Demonstration Program – Cement-Lock® Technology, Final Report: Phase II Demonstration
Tests with Stratus Petroleum and Passaic River Sediments. Submitted to: NJ Department of Transportation, Office
of Maritime Resources; US Department of Energy, Brookhaven Science Associates, LLC. Page iii.
79 Ibid.
80 Op. cit. #22. Page iv.
81 Op. cit. #22. Pages 103, vii.
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Manufacturing Process -- Design/Build/Operate Thermal-Chemical Treatment Factory:
The demonstration tests proved that a cement extender (Ecomelt®) can be manufactured from
contaminated sediments. In the Passaic River Coalition’s judgment the improvements in the
design of the system being proposed to correct problems encountered in the demonstration tests
make sense. Tetra Tech, Foster Wheeler Corporation (FWC), design engineers in rotary kiln
technology, and ABB, an industrial leader in cement plant planning, are helping in planning the
design, construction and operation of a Cement-Lock® facility using a rotary kiln thermal-
chemical processing technology. In this system dewatered sediments that have been mixed with
feed additives (slag modifiers) are fed through a kiln on a double screw feeder conveyor. The
heat for processing the sediments comes from burning natural gas with air. The amount of air
and oxygen (O2) used is controlled by a combustion air fan so that the gas, which is mostly
methane (CH4), is used efficiently to form carbon dioxide (CO2) and water (H2O), and so that
nitrogen oxide (NOx) formation is minimal. Air contains about 78% nitrogen (N2) and 21%
oxygen (O2). As the dredged sediments are rolled through a kiln and heated to high temperatures
of ~2,500oF most of the sedimentary material is melted into a molten slag, and the organic matter
is converted to gases, especially CO2 and water. The temperatures used are even hot enough to
convert PCBs and dioxins to CO2, water, hydrogen chloride (HCl), and chlorine gas (Cl2). The
molten slag drops from the kiln and the walls of the secondary combustion chamber into a pool
of water where it is quenched and cooled. The slag is then conveyed from the pool to a
grinder/pulverizer/blender to become Ecomelt®. The rotary kiln thermal-chemical treatment
technology being proposed by FWC has already been used to treat a variety of heterogeneous
waste streams, including contaminated soils, sediments, and sludges. In fact, FWC’s rotary kiln
projects include the Clean Harbors Aragonite facility in Grantsville, Utah, which has been in
operation since 1991 and has received an EPA permit for PCB Disposal.82 The Destruction and
Removal Efficiency (DRE) for PCBs at this plant have at times exceeded 99.999999%.
However, that facility produces an ash, which can produce leachable heavy metals such as lead
and mercury when deposited in a landfill. The Cement-Lock® facility proposed for this area will
be a cradle to grave solution and the first plant in the U.S. and Canada to be designed for the
treatment of sediments contaminated with both legacy pollutants and heavy metals.

Waste Management Process -- Air Pollution Control and Monitoring:
This thermal-chemical treatment process uses lots of energy by burning natural gas with air to
heat the rotary kiln system (Ecomelt® generator). Energy wastage would be minimized by using
the superheated flue gases to produce steam to generate electricity, an additional beneficial
product, at an estimated rate of 10,000MWh per year.83 The Volcano Partners, including
ADA/NORIT Americas JV, are now proposing to build and operate a Cement-Lock® plant with
“state-of-the-art” air pollution controls. This process forms acidic gases, NOx (nitrogen oxides),
SOx (sulfur oxides), and HCl (hydrogen chloride), which can cause acid rain if released to the air
and are known greenhouse gases contributing to climate change.84 Before being emitted the flue
gases would be cooled with direct water injection. NOx emissions would be reduced by selective
non-catalytic reduction, which would convert the NOx to the nitrogen and oxygen gases that fill
the air. Injection of lime into the flue gases would convert SOx and HCl gases to solid particles,
which would then be captured in fabric filter bag houses. Mercury (Hg) becomes a gas in this

82 U.S. Environmental Protection Agency. 2011. Web-site: www.epa.gov/hazard/tsd/pcbs/pubs/stordisp.htm
83 Appendix 1 – Robert Fabricant Esq., Volcano Partners LLC. 2012. Cement-Lock 2012: A Proposed Minimum
Volume Program AND Integrated, Sustainable Sediment Management.
84 Union of Concerned Scientists. 2007. Confronting Climate Change in the U.S. Northeast – New Jersey.
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treatment process and must be captured. Absorbing gaseous mercury on impregnated powdered
activated solid carbon particles which are caught in filter bags is proposed for mercury removal.
Powdered activated carbon would also be used to remove any dioxins or furans that may be
formed in the system. The proposed Cement-Lock® treatment process would not produce any
waste water. The solid fine particulates caught in bag houses can be effectively managed and
might even be useful. The cleaned, odorless flue gases will be lifted through a gas stack tall
enough to allow for proper dispersion into the atmosphere. It is the Passaic River Coalition’s
judgment that the air pollution control systems proposed by the Volcano Partners are designed to
be operated so as to exceed mandated air emissions standards.

Disposition of Manufactured Product -- Beneficial Use of Cement Extender (Ecomelt®):
It has been demonstrated that contaminated sediments, even those from the Lower Passaic River,
can be melted to make Ecomelt®, mixed with Portland cement, and then used to make high grade
concrete. There are many benefits to be gained from using contaminated sediments to make
Ecomelt®. Tests by Accutest Laboratory using the EPA’s Toxicity Characteristic Leaching
Procedure (TCLP) have proven Ecomelt® is a harmless product which does not leach metals
immobilized within its crystalline, glassy-like matrix (see Table 1).85 The organic contaminants,
including PCBs and dioxins, that adhere to the sediments are destroyed in the Cement-Lock®

rotary kiln process, which also generates electricity. Although some parts of the processes
needed in the manufacture of Ecomelt® are more expensive than those in the manufacture of
Portland cement, the values to be gained in cleaning up the contamination should offset these
costs. Volcano Partners has also entered a letter of intent with U.S. Concrete, demonstrating that
a market does exist for the Ecomelt® product.86 In any case, the production of this product would
certainly be a beneficial use of contaminated sediments.

85 Volcano Partners, LLC. Volcano Partners: Manufacturers of Non-Hazardous Cement and Electricity from
Hazardous Materials. On-line Brochure.
86 Personal communication with Al Hendricks, Volcano Partners, LLC.

Table 1: Results of TCLP Tests for Metals on 6 Ecomelt® Samples from Cement-Lock®

Demo Plant Campaign with Passaic River Sediment
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waste water. The solid fine particulates caught in bag houses can be effectively managed andwaste water. The solid fine particulates caughtwaste water. The solid fine particulates caughtwaste water. The solid fine particulates caught in bag houses can be effectively managed andwaste water. The solid fine particulates caughtwaste water. The solid fine particulates caught
might even be useful. The cleaned, odorless flue gases will be lifted through a gas stack tallmight even be useful. The cleaned, odorless flue gases will be lifted through a gas stack tall
enough to allow for proper dispersion into the atmosphere. It is the Passaic River Coalition’senough to allow for proper dispersion into the atmosphere. It is the Passaic River Coalition’s
judgment that the air pollution control systems proposed by the Volcano Partners are designed tojudgment that the air pollution control systems proposed by the Volcano Partners are designed to
be operated so as to exceed mandated air emissions standards.

Disposition of Manufactured Product -- Beneficial Use of Cement Extender (EcomeltDisposition of Manufactured Product -- BeneDisposition of Manufactured Product -- Bene ®):®®Disposition of Manufactured Product -- Beneficial Use of Cement Extender (EcomeltDisposition of Manufactured Product -- BeneDisposition of Manufactured Product -- Bene ):
It has been demonstrated that contaminated sediments, even those from the Lower Passaic River,ments, even those from the Lower Passaic River,
can be melted to make Ecomelt®, mixed with Portland cement, and then used to make high grade, mixed with Portland cement, and then used to make high grade
concrete. There are many benefits to be gained from using contaminated sediments to makeconcrete. There are many benefits to be gainedconcrete. There are many benefits to be gainedconcrete. There are many benefits to be gainedconcrete. There are many benefits to be gained from using contaminated sediments to makeconcrete. There are many benefits to be gainedconcrete. There are many benefits to be gained
Ecomelt®. Tests by Accutest Laboratory using the EPA’s Toxicity Characteristic Leaching. Tests by Accutest Laboratory using th. Tests by Accutest Laboratory using the EPA’s Toxicity Characteristic Leaching
Procedure (TCLP) have proven Ecomelt® is a harmless product which does not leach metals is a harmless product which does not leach metalsProcedure (TCLP) have proven Ecomelt  is a harmless product which does not leach metals
immobilized within its crystalline, glassy-like matrix (see Table 1).85 The organic contaminants, The organic contaminants,

®
immobilized within its crystalline, glassy-like matrix (see Table 1).  The organic contaminants,
including PCBs and dioxins, that adhere to the sediments are destroyed in the Cement-Lock®including PCBs and , that adhere to the sediments are destroyed in the Cement-Lock
rotary kiln process, which also generates electricity. Although some parts of the processesso generates electricity. Althoughrotary kiln process, which also generates electricity. Although some parts of the processes
needed in the manufacture of Ecomelt® are more expensive than those in the manufacture of are more expensive than those in the manufacture of
Portland cement, the values to be gained in cleaning up the contamination should offset thesePortland cement, the values to be gained in cleaning up the contamination should offset these
costs. Volcano Partners has also entered a letter of intent with U.S. Concrete, demonstrating thatof intent with U.S. Concrete, demonstrating that
a market does exist for the Ecomelt® product.86 In any case, the production of this product would In any case, the production In any case, the production product.  In any case, the production
certainly be a beneficial use of contaminated sediments.
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Cement-Lock® Feasibility

Site for Thermal-Chemical Treatment Facility:
Finding an appropriate site for the development of a thermal-chemical treatment facility for
DMM of contaminated sediments is critical for implementing these dredging projects. The site
must be easily accessible by ship, and there should also be good rail and highway facilities
nearby. The site must be large enough to accommodate all the necessary facilities. It would be
necessary to obtain all the permits needed to develop and operate a thermal-chemical treatment
facility for DMM and other contaminated sediments at the site. There are sites in the region that
meet these criteria. The use of such a site for the decontamination of materials dredged from the
Lower Passaic River and Newark Bay should be considered “Local Decontamination”. Without
such a facility within the NY/NJ Harbor area these contaminated dredged materials would have
to be shipped elsewhere. The site should become an “active upland dredged material placement
site” that is permitted by the Corps to receive contaminated sediment from the bay and harbor.

Evaluation of Thermal-Chemical Treatment for DMM:
As in the development of most new technologies, there were problems encountered in the
demonstration-scale testing of the Cement-Lock® technology in Bayonne in 2006 and 2007.
Since then Volcano Partners and their associates have addressed these issues by incorporating
ways to design and operate facilities for each of the four processes involved in cleaning
contaminated dredged materials to produce a product for beneficial use (Ecomelt®). In our
judgment these problems are being well addressed in the current phase of planning for a
treatment facility. After considering the options available for the management of materials that
should be dredged from the Lower Passaic River, Newark Bay, NY/NJ Harbor and elsewhere we
find that the thermal-chemical treatment option being proposed by the Volcano Partners is the
best alternative for DMM. Concurrently, NACEPT reports:

While this recommendation has been made frequently, the opportunity to pursue such a
facility as a priority disposal project requires EPA’s attention now. The demonstration of
the efficacy of the Cement-Lock® process in New Jersey would encourage clean-ups in
several parts of the United States where toxic pollutants are challenging the nation.87

Cement-Lock® also meets the CERCLA preference for permanent treatment. “By dredging
contaminated sediment from the river and harbor, and treating it on land so it can be used
beneficially, both the ecologic and economic vitality of the region can be reinvigorated.”88

Attached as Appendix 1 is a PowerPoint presentation by Robert Fabricant, Esq. that expands on
the benefits of using this process.

Effects of Hurricane Sandy
Hurricane Sandy imposed record storm surges across the greater NY/NJ area. The distribution of
contaminated sediments has likely changed due to these forces. New technology exists which can
effectively scan sediments without taking core samples. Prior to any dredging, this new
technology should be employed to reassess the dispersal of contaminants for precise removal.

87 National Advisory Council for Environmental Policy and Technology. February 2012. Letter to USEPA
Administrator Lisa P. Jackson, Re Technologies for Environmental Justice Communities and Other Valuable
Populations.
88 Ibid.
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