AGENDA

INNOVATIVE AND BENEFICIAL USE OF DREDGED MATERIAL
ADVISORY COUNCIL MEETING

SEAGIRT MARINE TERMINAL
THURSDAY, JULY 27, 2000
J10:00 a.m., ~ 2:00 pomo

Facilitator: : Frank Hamons, Manager
Harbor Development

Greetings, Introductions and Kathleen Broadwater, Director
‘)verview of Legislative Charge Planning & Business Development
Overview of the Port of Baltimore Dredging Needs Frank Hamons, Manager

Harbor Development
Review of the Innovative Use Industry Maryland Environmental Service:

Wayne Young, Beneficial and
Innovative Overview Use

Steve Storms, Review of Selected
Technologies for Innovative Use

Cece Donovan, Ongoing Agricultural
Land Application Investigation

Design, Development and Project Status of the
State’s RFP for Innovative Uses Frank Hamons, Manager
Harbor Development

Open Discussion

Scheduling Next Meeting




Development, Review &
Consideration of Alternatives for
Placement of Dredged Material

Maryland
Port
Administration
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" What Options Have Been Considered
in Forming the State’s Plan?

* Beneficial use options

(examples)
— Bodkin Island
- — Dobbins Island
— Sparrows Point
— Worton Point
— APG, Spry Island
— Eastern Neck
— Parsons Island
— Holly Neck Farm
— Davis Tract
— Barren Island
— Smith Island

e Innovative Use /
Recycling
®

~« Open-water sites

(examples)
— Worton Point area
— Site 171
— Deep Trough
— various other locations

e Upland placement
 Quarry reclamation
 Mine reclamation

e Remediation of
contaminated sediments

* Ocean placement
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REED W. McDONAGH

CKEWEN
‘ AS D. M DEPUTY DIRECTOR

DIRECTOR

STATE OF MARYLAND
DEPARTMENT OF NATURAL RESOURCES
MARYLAND ENVIRONMENTAL SERVICE
TAWES STATE OFFICE BUILDING
ANNAPOLIS 21401

Phone 301-267-5351

September 23, 1974

To Whcem It May Concern:

I am happy to send you a copy of the Maryland Environmental
Service report "The Technical and Economic Feasibility of
Producing Beneficial Products from Baltimore Harbor Dredged
Spoil", which was prepared for us by Roy F. Weston Associates.

The report indicates that manufacture of a lightweight

ceramic building material similar to pumice rock is technically
feasible. The report also provides estimates of the cost of the
process and the marketability of the product. It concludes

that some but not all of the dredge spoil from dredging Balti-
more Harbor channel could be disposed of by this alternative.

In this regard, I would like to point out that the estimate

of spoil volume is now 120 million cubic yards over the next

10 years rather than the 100 million cubic yards over the next
10 years as shown in this report.

The report was managed jointly by the planning and solid waste
services of MES. I would like to acknowledge also the interest

and cooperation of the Water Resources Administration and Maryland
Geological Survey, and the interest of the many citizens whose
comments in part stimulated this work. A limited number of additional
copies are available upon request from MES by contacting either
William Sloan, 201/267-5355 or Cliff Willey, 301/267-5666.

Sincerely,

,-—//_’./ | o )
\&’Aﬁ/ép;;zu Kjf}4ﬁ7?ffofg_.

Thomas D. McKewen
Director

TDM:WS: am



SUMMARY

Dredging projects planned for the Baltimore Harbor area over
the next 20 to 25 years are expected to produce about 100
million cubic yards of spoil. Disposal of this material is

a serious environmental problem. A diked containment area in
Chesapeake Bay has been proposed for the disposal of dredged
spoil.

In recent months it was recognized by the Water Resources
Administration and the Maryland Environmental Service, both
of the Maryland Department of Natural Resources, and by many
private citizens and environmental groups, that dredge spoil
might be processed into a brick or aggregate material for use

as a construction material. Numerous comments to this effect
were made in the public review of the draft Environmental Im-
pact Statement for the diked disposal site. In line with its

responsibility for regional solid waste planning in the State,
the Maryland Environmental Service contracted with Roy F.
Weston, Inc. to investigate the feasibility of producing a
useful and salable product from the spoil as a whole or
partial alternative to a diked disposal area.

In addition to the demands for dredge spoil disposal, the
Baltimore area is faced with an increasingly serious solid
waste disposal problem. The study therefore was to investigate
also the feasibility and economics of using solid waste and
waste oil as fuel for the production process.

The Weston program included a study of available data on
beneficial use of harbor spoil, and a sampling and bench~scale
testing program directed at developing a useful product. Re-
view of the available data indicated that little had been done,
either in the private or in the public sector, to explore the
possibility of recovering or manufacturing useful products from
dredged spoil. '

The program identified a number of possible products (natural
aggregate, synthetic aggregate, lime, bricks and related pro-
ducts, and mineral or rock wool),_ but after the results of

the sampling and experimental program WEI%”PQEszed the only

Vviable product apparently attainable from Baltlmore Harbor
dredged spail was_synthetic aggregate L




The synthetic aggregate considered technically feasible and

with sufficient markct potential was a structural-grade light-

weight aggregate. Al]l the other products which initially

appeared to hold some promise were found to be unfeasible, for

a variety of technical and/or economic reasons. ’

The proposed system for manufacture of a lightweight aggregate
might involve anothcr beneficial usage of waste material, in
that a substantial portion of the process heat requirements
might be met by burning refuse and reprocessed waste oil
generated and collected in the Baltimore region.

The principal conclusions evolving from the present study are:

1. A lightweight aggregate comparable in quality to
competitive products could be produced from Baltimore
Harbor spoil, and no major technological breakthroughs
appear necessary to achieve commercialization.

2. Product-marketing limitations would prevent utiliza-
tion of all the spoil at the planned dredging rate,
thus requiring the provision of an interim storage
site. However, this site would require no more than
51 million cubic yards, half the ultimate capacity
of the proposed diked disposal complex.

. Manufacture of lightweight aggregate could use about
> 1,600 tons per day of refuse to supply part of the
processing heat requirements and about 600 barrels
per day of reclaimed oil for the remainder.

. L. If reasonable market penetration can be realized by
s the proposed plant, the market should be able to take
" 1,500 tons per day of lightweight aggregate at the

j%ﬁﬁf outset, about 3,000 tons per day starting with Year

6, and about 4,500 tons per day in.Year 11,

5. Capital investment is estimated at $60,000,000 for
the initial 1,500-TPD plant, with an increment of
about $60,000,000 for each future expansion of the
same size.

6. Discounted cash flow analysis indicates that the
project might be self-supporting if a return on in-
vestment of 97 for a non-profit (i.e., non tax-paying)
operator and 127/, for a private-sector operator were

§-2




realized. The latter figure is marginal for a
commercial venture of this risk and magnitude, but

it could be compensated for by such measures as
development of more efficient spoil-recovery tech-
niques and use of dunnage and discarded tires as
fuels. The return on investment, however, involves
a number of assumptions on the economics of solid
waste disposal as well as on dredge spoil conversion.

These conclusions are based on a limited feasibility study and
require verification. The next steps in such a verification,
after further study of the economics of variations of the basic
process described in this report, would be a more extensive
testing and experimental program, and preliminary design of

the production facility.
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BENEFICIAL USES OF DREDGED MATERIAL
IN THE UPPER CHESAPEAKE BAY

Frank L. Hamons' and Wayne Young2

ABSTRACT

The use of dredged estuarine sediments has been widely advocated in Maryland as a natural
resource for island restoration, marsh creation and enhancement, and shoreline stabilization, and
as an economic resource for making marketable products, thereby providing a solution for
dredged material management that would also help enhance the Chesapeake Bay ecosystem.
About 3.5 million cubic yards of sediments are dredged each year from the approach channels in
the Bay serving the Port of Baltimore and Chesapeake and Delaware Canal. Most of these
sediments are suitable for beneficial use as either a natural or economic resource. The Maryland
Port Administration, with technical assistance from the Maryland Environmental Service, has
been working to establish beneficial use as a meaningful component of dredged material
management for the Port of Baltimore. But, moving from concept to application has been
impeded by various environmental, social and economic factors, to the extent that only one
large-scale project has been implemented as part of Maryland's strategy for dredged material
management. Linking the beneficial use concept to a specific geographic location has focused
attention on tradeoffs that worked against acceptability of most projects in the upper Bay.
Habitat conversion from one form to another, including restoration to a prior condition, has been
a significant obstacle, especially with respect to fisheries habitat. Institutional and social factors
have also affected the State’s ability to advance beneficial use projects. This paper discusses the
past and ongoing efforts to apply the beneficial use concept in the upper Chesapeake Bay.
Beneficial aspects of the multi-objective Hart-Miller Island Dredged Material Containment
Facility are discussed.

INTRODUCTION

Historically, the Chesapeake Bay has experienced a considerable reduction in the acreage of
islands and marshes as the result of erosion and inundation from a relative rise in sea level. For
example, Spry Island and Sharps Island disappeared and are now fishing reefs. Poplar Island has
eroded from about 1,400 acres in the 1670s to under 5 acres today (Leatherman et al., 1995; MES,
1994a,b). Within the watershed, vast quantities of sediments are constantly eroded, transported
and deposited in the upper Bay including the shipping channels. Every year, approximately 5 to 6
million cubic yards of sediments are dredged to maintain the Port of Baltimore's navigation
infrastructure in Maryland, Delaware and Virginia. Each year, over 3.5 million cubic yards of
sediments are dredged from the upper Bay approach channels to Baltimore Harbor and the

'Hamons, F. L., Manager, Harbor Development, Maryland Port Administration, 2310 Broening
Highway, Baltimore, Maryland, 21203

2Young, W., Director, Environmental Dredging, Maryland Environmental Service, 2011 ‘
Commerce Park Drive, Annapolis, Maryland 21401 '




Chesapeake and Delaware (C&D) Canal. Traditionally, these sediments were placed in open
water areas near the channels that were dredged. Virtually all of this material is potentially
suitable for use as a natural resource to achieve environmental benefits while at the same time
providing for final deposition of the dredged sediments. On face value, beneficial use is an
approach that is very alluring, providing an apparent opportunity for mutual cooperation among
dredging and environmental interests. Over the past 20 years, concern about the Bay's
environmental health helped stimulate opposition to the open-water placement of clean dredged
material. Except for modest open-water placement near Pooles Island in the northern upper Bay,
the Maryland Port Administration (MPA), as local sponsor, and the Philadelphia and Baltimore
Districts of the U.S. Army Corps of Engineers (USACE) were not able to establish alternative
open-water placement sites. As a result, at least 2 million cubic yards of clean dredged material
were placed annually in the Hart-Miller Island Dredged Material Containment Facility (DMCF).

The possibility of using dredged material beneficially rather than disposing of it as a byproduct of
dredging has gained broad-based conceptual support as an alternative to traditional open-water
placement in the Chesapeake Bay. Using sediments as a resource is not new to the Bay. Practical
application was introduced to the lower and middle Bay as early as the mid-1970s by the USACE
through a few small-scale marsh restoration and oyster reef creation projects (Garbarino et al.,
1994; NRC, 1994). Expanding from small-scale to large-scale application was proposed as a way
to resolve the port's placement needs in a manner that would contribute to Bay restoration efforts
and overcome longstanding controversy about dredged material management.

The MPA has sponsored intense planning since the early 1980s to resolve the port's placement
needs, including consideration of beneficial use. This effort lead to the State’s 1996 Strategic Plan
for dredged material management, which includes the 1110-acre restoration of Poplar Island
(MDOT, 1996, 1998). Yet, moving from concept to practical application has proven difficult
despite the efforts of the MPA and the many federal, state and interest group participants in the
MPA-sponsored Dredging Needs and Placement Options Program (DNPOP). Linking the
beneficial use concept to specific sites focuses attention on site-specific environmental, social and
economic tradeoffs that, in most cases, work individually or collectively against project
acceptability. Conversion of habitat from one form to another, especially fisheries habitat, has
been a major factor in determining whether or not the environmental value that would be gained
would in turn justify modifications to existing site conditions.

THE STATE’S DREDGED MATERIAL PLANNING PROCESS

The MPA uses a 20-year, forward-looking planning window for managing dredged material. The
port’s dredging need over the next 20 years is about 110 million cubic yards, of which 80 million
cubic yards is for maintenance; the remaining quantity is for new work to enhance safety and to
maintain and improve port competitiveness. Planning data are continually updated to reflect
changes in actual or projected dredging needs. The long-term planning approach allows for
consideration of the magnitude of the dredging need; dredging needs beyond the 20-year window;
time needed to advance placement projects from concept through implementation; prospective
environmental conditions; changes in technology (for dredging, placement, ships, and intermodal
transportation); and, associated implications to dredged material management, port infrastructure




requirements and port competitiveness. A longer planning horizon moves beyond what can be
reasonably managed, except for implementation of options that begin within the 20-year window.

The State is implementing its strategic plan. The plan will provide over twenty years of placement
capacity if all elements are successfully implemented at planned capacity, thereby providing a
resource needed to maintain the port's navigation safety and competitive status. By taking a strong
leadership, planning, design and coordination role at State expense, the State has been able to
proceed with implementation in coordination with the U.S. Army Corps of Engineers but on a
schedule that is independent of the early phases of the federal planning process for placement
projects. This approach has overcome institutional factors that typically result in extended time
periods of moving individual projects from concept to completion. Dike raising to extend the
service life of the Hart-Miller Island DMCF has already been completed. The State role has
expedited implementation of the Poplar Island restoration project, two open-water placement
options, renovation and reactivation of a previously used containment facility, and initial
investigation of a large-scale island containment in the upper Bay.

The Master Plan Initiative

Since the early 1980s, many traditional and non-traditional placement options were identified but
few were supported. During the mid-1980's, 475 options were considered in the development of a
draft Master Plan sponsored by the MPA (MPA, 1990). Extensive interorganizational and public
involvement was purposefully included in the consensus-based planning process. The process
incorporated lessons learned from the planning of the Hart-Miller Island DMCF and also included
the introduction of additional alternatives, as required. It was thought that the Master Plan
initiative would result in sufficient placement alternatives, thereby precluding the need. for
expansion of the Hart-Miller DMCF once filled to capacity in the early to mid-1990s, depending
upon the ability to dewater and consolidated placed sediments. Upon closure, each cell is to be
converted for recreational use and creation of wildlife habitat (Hamons, 1988).

Use of the deepest relic feature of the old bed of the Susquehanna River south of the Chesapeake
Bay Bridge and north of Bloody Point on Kent Island, referred to as the “Deep Trough,” emerged
as a primary candidate for open-water placement. Preliminary analysis and field work determined
that the area could potentially be used without causing significant environmental impacts (Versar,
1989, 1990). However, strong opposition arose from the public and environmental interest groups,
and the Maryland General Assembly enacted a statute that prohibits the open-water disposal of
dredged material in the legally defined Deep Trough.

The draft Master Plan was overtaken by events. A short summary report was published. A draft
technical report was not published, but has been used as a resource for ongoing dredged material
management planning (MPA, 1990). The lack of alternative placement sites compelled placement
of large quantities of clean dredged material into the MPA's Hart-Miller Island DMCF, the State’s
only repository for contaminated dredged material. The facility's capacity was prematurely
exhausted, necessitating raising of its dike system in 1988 (Hamons, 1988; NRC, 1994, 1997,
Hamons et al., 1997).




The Governor's 1991 Task Force

With Hart-Miller Island nearly filled, Governor William Donald Schaefer appointed a task force
to develop a consensus-based dredged material management plan for near-term and long-term
solutions to the dredging and placement needs. The Governor's 1991 Task Force brought a
panoply of state and federal agency representatives and environmental and public interest groups
into a cooperative problem-solving effort in a manner similar to the Master Plan process. A
consensus-based, multi-faceted approach covering a full range of placement categories was
developed and recommended (MDOT, 1991). There seemed to be ample potential for beneficial
use projects using dredged sediments, considering the loss of islands and marshes to physical
forces at work in the Bay. The beneficial use of dredged material was recommended and
emphasized as a principal element of both near- and long-term solutions. Subsequently, the
planning focus was shifted to beneficial use in what can be characterized as a great and continuing
experiment in shifting from a traditional to nontraditional paradigm for the management of
dredged material. As discussed in later sections, the experiment has had a unique result: so far, the
beneficial use concept has been capable of limited implementation on grand scale in the upper
Chesapeake Bay.

Dredging Needs and Placement Options Program

The MPA and the Maryland Environmental Service (MES), an independent state environmental
agency which operates the Hart-Miller Island DMCF for the MPA, collaborated in 1992 to
develop the DNPOP program as the vehicle for implementing the Task Force recommendations.
A multi-disciplinary, multi-organization approach with broad governmental, public and
environmental interest group involvement was implemented. The MPA-sponsored program is
facilitated at the technical level by MES. Executive, Management, and Citizen's Committees
guide the planning process. The Executive and Management Committees are supported by
information and analysis from working groups and advice from the Citizen's Committee. This
approach provides for coordination at all levels of government and citizen interest.

The ongoing DNPOP program drew on the results of the earlier planning efforts as an information
resource to aid the planning process. Participants initiated their planning activities by focusing on
identifying and evaluating beneficial use opportunities. Over thirty-five beneficial use options
have been considered since 1992 (Figure 1). The first phase of “Bay Enhancement” planning
identified twenty near-term options for expedited investigation:

¢ restoration of Dobbins Island in the Magothy River:

e conversion of poor bay bottom at Sparrows Point to create marsh and upland habitat;

e conversion of shallow water bottom to create upland, intertidal marsh and freshwater habitat
at Worton Point and prevent further erosion of a high bluff;

e restoration of Poplar Island at the mouth of Eastern Bay; and




e restoration of islands and creation and enhancement of marsh habitat at Aberdeen Proving
Ground—sixteen options in the vicinity of Pooles Island and Gunpowder Neck.

Various area-specific and site-specific working groups were formed to provide technical support
and advice. The Bay Enhancement Phase Il Working Group was formed to develop mid-term and
long-term placement options. This entire effort was characterized by extensive multi-disciplinary,
multi-organization cooperative planning and assessment activities. An interdisciplinary, multi-party
planning process with substantial opportunities for public participation has been a hallmark of the
planning process for dredged material management for the Port of Baltimore beginning in the early

1980s.
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Figure 1. General locations of beneficial use projects
that have been considered by the DNPOP program.

Also shown is the location of Bodkin Island.

During the first half of 1995, all of the
Bay Enhancement Phase I placement
options, except the restoration of Poplar
Island, had been determined to be either
not feasible or  incapable  of
implementation. Most of the Phase I
options did not prove to be good
candidates for implementation, potential
environmental benefits not withstanding.
In general, the linking of the beneficial
use concept to a specific location resulted
in identification of location-specific
environmental tradeoffs. These tradeoffs
usually involved the conversion of habitat
from one form to another, typically at the
expense of fisheries habitat.

Habitat conversion worked against project
endorsement by state and federal resource
agencies and other interested parties
including watermen, environmental and
community groups. Only the Poplar
Island environmental restoration project
received the institutional and popular
support necessary to advance from
prefeasibility studies to construction
(which began in mid-1998). In this one
case, the added environmental value was

sufficient to balance the conversion of habitat from one form to another while the large scale of
planned placements (38 million cubic yards) kept the unit cost per cubic-yard-placed within

affordable limits.

Despite the dredging need and widespread interest in finding a solution to the placement problem, a
broad-consensus on specific placement options was elusive. Lack of support for specific beneficial




use projects was associated with:
o adverse perceptions about dredging, dredged material and material placement;

o concerns and fears about the environmental quality of dredged sediments and their
potential effects;

¢ environmental tradeoffs that are associated with virtually all placement options;

e social tradeoffs associated with some options;

e competing environmental missions and interests of the various interested parties; and

o the typically high cost of non-traditional placement options.
By mid-1995, with Poplar Island construction still several years in the future, urgent action to
provide near-term placement capacity became imperative. The Hart-Miller Island DMCF was
predicted to be filled in 1996 and the small-scale Pooles Island open-water sites had only an

estimated two years of placement potential remaining.

STATE OF MARYLAND'S STRATEGY
FOR DREDGED MATERIAL MANAGEMENT

The inability to broadly implement beneficial use options precipitated urgent planning by DNPOP
participants in the first half of 1995 to avoid a dredging crisis that would have otherwise occurred

" during the winter of 1996-1997. A multi-faceted plan was developed which combined traditional,

non-traditional and innovative management solutions into a balanced strategy for resolving near-
term placement deficits while also providing long-term capacity. The State's strategy was formally
announced by Maryland Governor Parris Glendening in September 1996. The objective is to
provide 20-years or more of placement capacity for deep-draft channel dredging requirements in
Maryland waters. The approach is reminiscent of the 1991 Task Force recommendations in that the
State’s plan called for a balanced program by type of placement, location and cost.

State Strategy for Dredged Material Management
The main features of the State’s strategy included:
e raising the elevation of the north cell dike system at the Hart-Miller Island DMCF
(along with accelerated development of the facility's south cell for recreational and
wildlife uses);

e construction of the Poplar Island restoration project;

e renovation and reactivation of a previously used containment site in Baltimore Harbor;




e additional small-scale and large-scale open-water placement in conjunction with
voluntary funding of the State's oyster recovery program by the MPA; and

e development of a large placement island in the upper Bay with a beneficial use
component.

The cooperating State of Maryland Departments and Federal agencies prepared and signed a
Statement of Cooperation to implement the strategy, subject to applicable rules, regulations and
institutional regulatory responsibilities. Implementation of the full strategy is well underway.

The DNPOP program remains operative to assist in implementing the strategic plan and to find and
screen supplemental placement options including beneficial use. The MPA also is sponsoring
applied research into the potential for using suitable sediments in farming operations. The research
is being managed by MES and performed by research facilities of the U.S. Department of
Agriculture and the University of Maryland. The MPA has also acted on its announced interest in
the use of dredged material as an economic resource. A preliminary review of available
technologies and techniques was performed by MES for the MPA, and the MPA has initiated a
procurement process for an innovative use system.

Implementation of the State's Strategy

The Hart-Miller Island DMCF north cell dike system was raised a second time in 1997 as the first
component of the State’s strategy. The objective was to provide additional capacity over the next
10-years (Hamons et al., 1997; NRC, 1997). Conceptual planning for the South Cell habitat
development of Hart-Miller Island was performed by the Baltimore District for the Maryland
Department of Natural Resources (MDNR) with support from the MPA and technical support by
MES. The MPA sponsored the planting of vegetative test plots in the cell in order to generate field
data to support the planting of vegetation upon cell development. Baltimore County sponsored
construction of a beach stabilization and nourishment project at the MDNR State Park along the
western side of the containment facility.

Two new, small-scale, open-water placement sites near Pooles Island were designated for use by
the Philadelphia District. In February 1999, the Baltimore District released a draft Environmental
Impact Statement for reactivation of a previously used open-water placement site for large-scale
placement immediately north of the Chesapeake Bay Bridge. The MPA is currently completing a
prefeasibility investigation for the upper Bay island placement site component of the State's plan.
Each of these activities has been supported by interdisciplinary, multi-party technical working
groups which have included participation by watermen, charter boat captains, and sports fishermen
who participate on the DNPOP Citizen's Committee. Although all participants do not necessarily
favor individual options, they nevertheless have worked cooperatively to achieve the best possible
overall results.

BENEFICIAL USE CASE SUMMARIES

Over 35 beneficial use options have been screened for technical feasibility, environmental effects,




and prospective costs (Figure 1). Selected options are summarized in this section to highlight
important considerations that have affected project planning and capability for implementation.
Also reviewed are beneficial aspects of the Hart-Miller Island DMCF.

‘Island Restoration

Under the DNPOP program, restoration of island habitat became an early avenue for beneficial use
planning because of the reduction and loss of island habitat at various locations in the northern half
of the Chesapeake Bay estuary. It was thought that there would be broad-based support for such
restorations, and that this would facilitate planning, design, funding and implementation. This
planning assumption proved to be inaccurate for most proposed projects.

Dobbins Island, a small remnant island in the Magothy River north of Annapolis, was one of the
first sites proposed for restoration. The island remnant consists of a narrow, high and eroding
sediment bank with woody vegetation. Eroded sediments affect water quality in the general vicinity
of the island. Placement of several hundred thousand cubic yards of clean dredged material inside
of a dike system to expand the island's upland acreage, prevent further erosion, and create marsh
habitat was suggested but was ultimately found to be impractical. Shallow water habitat
surrounding the island remnant would be converted. Concern about the effect on wind patterns was
raised by individuals who race sailboats in the lower Magothy River. It was also determined that the
potential placement capacity was insufficient to make a meaningful contribution' to the Port's
dredging needs. Further, the shallow depths at the entrance to the river made barge access
impractical. The distance from most dredging sites made hydraulic pipelines impractical. There was
also lack of consensus regarding environmental effects. Although a small-scale beneficial use
project at Dobbins Island might prove feasible, the site was found unsuitable for a port-related
project.

Aberdeen Proving Ground (APG) has been frequently advocated by many individuals as an
appropriate location for the placement of dredged material. On face value, APG would seem to be
an appropriate location for multiple beneficial use projects. This U.S. Army post covers about
72,000 acres along the western shoreline in the northern upper Bay. The post’s eastern boundary is
near to and directly accessible from the western approach channels to the C&D Canal. About
40,000 acres of the post consist of open water. The remaining area consists of about 15,000 acres of
wetlands and 17,000 acres of terrestrial habitat and developed areas. The post has over 55 major
tenants and extensive military activities including research and development, many of which are -
classified.

Since its inception, the DNPOP program has focused considerable attention on the potential of
APG. A multi-disciplinary working group was formed to help investigate possible beneficial use
options at APG. A combination of sixteen sites and configurations was developed, a number of
which involved island enhancements and restorations. None of the options have proven capable of
implementation due to lack of consensus and environmental impacts resulting from a combination
of resource conflicts, chemical contamination, presence of unexploded ordnance (UXO), conflict
with military missions, and limited capacity. The difficulties associated with projects at APG are
illustrated by several of the island restoration and enhancement placement options that have been




proposed.

One early proposal was restoration of Spry Island which had been lost to erosion. The site is now a
shoal at the mouth of the Gunpowder River. Although inside of the APG boundary, the shoal is
adjacent to the southern boundary and is outside of existing active military ranges at the Army post.
Because the shoal has become fisheries habitat, its restoration to upland and marsh habitat was not
supported by resource agencies with fisheries management responsibilities. The shoal is used for
commercial fishing by Maryland watermen who also objected to conversion of the existing habitat
for island restoration purposes (MES, 1994a). Restoration of Spry Island proved incapable of
obtaining the broad-based support necessary for implementation. '

Pooles Island was also proposed as a location for beneficial use projects (MES, 1994a). Initially, six
options were proposed but were not capable of implementation because of environmental tradeoffs.
Three containment island configurations in the Pooles Island area, including one that would connect
to the island, are under consideration as candidates for the island containment component of the
State's strategic plan. The containment island component includes incorporation of beneficial use to
an extent yet to be determined.

Beneficial use projects in the vicinity of Pooles Island within the APG boundary have been opposed
by APG because of: significant environmental value of the island and surrounding waters in their
present state; active use of the island and vicinity for military missions; the presence of UXO; and,
the fact that large portions of the post, including Pooles Island and all of the Edgewater Peninsula
and Gunpowder Neck, are listed as Superfund sites under CERCLA.

Pooles Island is a relatively large island located in the middle of the northern upper Bay. The island
is mostly wooded, but also has freshwater wetlands and ponds between its northern and southern
sections. The ponds are used heavily by migratory waterfowl. The southern portion of the island is
home for a large heron rookery that typically has about 1630 active nests each year. The island is
also populated by deer and other wildlife. The Bay bottom immediately east and west of island
contains a variety of physical conditions, some of which is considered important fisheries habitat by
natural resource agencies and sport and charter boat fishing interests. There is an historic lighthouse
on the northwest side and an underwater wreck west of the island. Because the background erosion
rate is minimal with some accretion, the existing island habitat is not considered threatened.

The UXO issue is currently a showstopper for all potential beneficial use projects at the facility.
The significance of this issue became apparent while DNPOP planners and resource agency
participants were attempting to advance a small-scale shoreline protection and enhancement project
at "J-Field” along the tip of Gunpowder Neck immediately west of Pooles Island. APG
representatives estimate that between three and thirty million rounds of UXO are located
throughout and immediately outside of the APG boundary. There is no national standard for the
remediation of UXO. Therefore, the worst case situation would be removal and disposal at
substantial cost. The technology for locating UXO at underwater locations is limited and removal is
difficult and dangerous. With respect to beneficial use, the lack of a remediation standard means
that if a marsh creation were undertaken to encapsulate an area, the marsh would have to be
excavated to get to possible UXO should removal.and disposal become the remediation standard.




Another complicating factor is that
there is no definitive legal precedent
regarding  liability for UXO
contaminated areas and remediation.
Therefore, a representative of EPA
Region 3 advised that one must
assume the worst case situation with
respect to liability, which is that any
involvement whatsoever could lead
to designation as a potential
responsible party for any remediation
that might subsequently be required.
Thus, beneficial use within the entire
APG controlled area is institutionally
constrained indefinitely.

Poplar Island in Talbot County at
the mouth of Eastern Bay is the site
of the only beneficial use option
within the DNPOP program that has
obtained the support needed to
advance from concept to
implementation. The island
experienced rapid erosion over the
past 50 years after suffering multiple
breaches during a major episodic
storm. Ownership of the remnants
was obtained for the State through a
real estate transaction. In 1993, MES
obtained a grant from the
Environmental Protection Agency
(EPA) Chesapeake Bay Program and
a matching cost share from the MPA
to install obsolete barges as a temporary breakwater around Middle Poplar Island, preserving
valuable nesting habitat until the remaining islets could be incorporated into the full-scale
restoration project. The EPA Chesapeake Bay Program, through its Living Resources
Subcommittee, provided several additional grants to assist with project planning and installation of
rock reefs for fisheries habitat.

CONSTRUCTION FOOTPRINT
B 1993 LANDNASS
| l 1847 LANDMASS

Figure 2. Plan view of general concept for Poplar Island
restoration. The dike alignment was adjusted to a small
extent from that shown to accommodate site-specific
conditions.

The first phase of the project consisting of 640 acres of uplands and wetlands is under construction
by the Baltimore District, U.S. Army Corps of Engineers (USACE), as a beneficial use project
under terms of Section 204 of the Water Resources Development Act of 1992. The MPA is the
local sponsor. Construction of the first phase is nearing completion. Authorization and funding for
the second phase have been obtained by the Baltimore District and the MPA. The contracting
process for the second phase of the project was in progress during Spring 2000, with an award
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expected in time to begin construction during the last half of the year. Each phase will hold
approximately 19 million cubic yards of clean dredged sediments.

The planning and design for the Poplar Island restoration was accomplished in a total of 7 years, a
significant reduction in the time frame for similar federal navigation-related projects (Fulford,
1994; MES, 1994b; Mohan and Urso, 1997). The accelerated schedule was made possible by:

e the prospect of imminent loss of valuable habitat which helped motivate consensus
about the project;

e the local sponsor’s assumption of reconnaissance, feasibility assessments, planning,
engineering, design and environmental studies;

e integration of multi-organizational, interdisciplinary working group support into the
planning and design activities as a component of the DNPOP program;

e the opening of new areas for commercial clamming by MDNR to offset a loss of clam
beds within the prospective island restoration footprint;

e special Congressional funding authorization as a Section 204 project in excess of annual
funding caps;

e concurrent performance of NEPA documentation by the Baltimore District; and

e expedited approval of final design by the Baltimore District once the restoration was
authorized as a federal Section 204 project.

Of particular importance is the fact that although most of the island's historical footprint had been
converted to shallow water habitat, this habitat had not yet achieved high environmental value for
fisheries. The involvement of all interested parties in the process was also very important to
consensus building and to achieving “ownership” of the solution by the panoply of participants.
Overall, all parties concluded that restoration would achieve substantially greater environmental
value for the Bay ecosystem than would be allowing complete loss of the islands to €rosion.
Impacts that would occur to a small, localized clam fishery were accommodated by MDNR through
the opening of other areas for commercial clamming.

Another important factor is funding. There is limited federal funding for beneficial use projects,
either under Section 204 or as the least cost placement option for channel dredging projects. Section
204 has an annual cap of $15 million in total for all projects. Further, Section 204 has typically not
been funded to this level and the funds are competed for on a national basis. The first phase of the
Poplar Island restoration, the northern half of the project, is estimated to cost about $46 million. It
consists of 640 acres that will be configured into an upland cell on the west and two wetland cells
on the east.

Section 204 funding is obviously not sufficient to enable large-scale beneficial use projects as a
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practical component of dredged material management projects. Either special funding as a Section
204 project or specific authorization as a navigation project through a Water Resources
Development Act would be needed. In the case of Poplar Island, the Maryland Congressional
Delegation recognized the value of the restoration project and was able to coordinate a funding
authorization in excess of the annual cap on Section 204 funding. Considering the costs of large-
scale beneficial use projects and interest in them in other port regions, competition for federal
funding is likely to remain high.

Island Protection and Enhancement

Small and modest-scale protection and enhancement projects have been proposed for some existing
islands. For example, a non-port-related beneficial use project has been designed to expand habitat
at Bodkin Island using dredged material from small federal navigation projects (Maynord, et al.,
1991). However, small-scale island protection and enhancement projects such as those shown in
Table 1 have not been practical for implementation to help resolve the port’s dredged material
placement needs. Reasons include one or a combination of the following factors: limited placement
potential; environmental effects; cost of planning, design, environmental documentation,
construction, and transportation; the level of effort and resources required to develop multiple
placement options.

Table 1. Island Protection and Restoration Options

Location

Characterization

Evaluation

Eastern Neck
Island National
Wildlife Refuge

National Wiidlife Refuge

Prior small-scale beneficial use project using
segmented breakwaters and sandy dredged
material to protect eroding shoreline and
create shallow water habitat.

Placement potential limited to about
50,000 cubic yards without significantly
altering the character of existing habuat.
Small placement potential relative to Port
dredging need.

Parsons Island
(privately owned)

(Figure 3)

100-acre island in agricultural use. Eroding
at a rate of about 2 acres per year. Eroded
material believed to adversely impact nearby
oyster beds. Owner interest in preserving
habitat for migratory waterfowl.

Potential to double acreage to 200 yards.
Submerged aquatic vegetation surrounding
island would be impacted. Potential for
between 1 to 3.5 million cubic vards of
placement.

Barren Island

Prior modest-scale beneficial use projects to
protect eroding shoreline. Site is up to 60
miles down bay from channels.

Placement potential for marsh creation is
500,000 cubic yards. High transportation
costs and small placement potential
relative to dredging need.

Holland Isiand
(privately owned)

85-acre island used primarily for recreation.
Size at time of early settlement was 260
acres. Site is up to 60-70 miles down bay
from channels.

Potential for modest to large-scale
beneficial use project. High transportation
and construction costs.

Smith Island
(state and private
lands)

Historic fishing community. Significant
losses of habitat due to erosion and relative
sea-level rise. Site is 65-75 miles down bay
from channels.

Potential for modest to large-scale
beneficial use project. Fine grained
sediments not well suited for raising island
elevation, although suitable for marsh
creation and enhancement. High
transportation and construction costs.




When additional transportation and construction costs of perhaps as much as $10-25 dollars or

more per cubic yard are compared to the large-scale dredging need, it becomes apparent that
shifting to down-bay beneficial use projects could add tens to hundreds of millions of dollars in
placement costs relative to upper Bay options. Considering how the Army Corps of Engineers ‘
calculates local cost share responsibilities and the technical feasibility of open-water placement

sites relatively near the channels being dredged, the increased transportation costs may have to be

borne by the State. Nevertheless, the options shown in Table 1 were considered and are still
possible options for supplemental dredging needs, along with several other potential options that

have been suggested.

Shoreline Stabilization and Enhancement

Small-scale through large-scale shoreline protection and enhancement projects have been
proposed for various upper Bay locations (Figures 1 and 3). None have been practical and
capable of implementation. Impediments to implementation have been related to limited
placement potential; environmental effects; cost of design, environmental documentation,
construction, and transportation; lack of consensus; institutional constraints; or a combination of
these factors. The smaller projects typically were not suitable because of a combination of
limited capacity and adverse environmental effects. Two large-scale projects were proposed but
have not been capable of implementation.

Figure 3. Field evaluation of Parsons Island by MPA, MES and U.S. Fish and
Wildlife Service team as a possible site for an island restoration project. (W.
Young, MES)

Sparrows Point is located on the north side of Baltimore’s Outer Harbor. The existing shoreline ‘
is upland composed of slag materials from operations by the Bethlehem Steel Corporation
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(Figure 4). The bottom in the area is very soft and of marginal value for fisheries. A beneficial
use project of about 300 acres with a placement potential of ten million cubic yards was proposed
in 1992. The project was to consist of a breakwater to create productive wildlife habitat including
aquatic and intertidal wetlands, high marsh, and upland nesting areas. The proposed project was
also envisioned as providing aesthetic relief for the entrance to the harbor.

Figure 4. Proposed location of beneficial use project at Sparrows Point in center of
picture. (W. Young, MES)

Preliminary engineering determined that a project was feasible, although bottom conditions
might necessitate “floating” the dike on top of geotextile fabric. An assessment determined that
the area’s biological productivity is similar to that of other areas inside the harbor, but less
productive than the Bay (MES, 1995b). However, inasmuch as a closed dike sysiem was
required, implementation was considered by some to be institutionally constrained by a State law
that prohibited construction of a containment site within five miles of the Hart-Miller-Pleasure
Island Chain. This law had been enacted in response to citizen opposition to construction of the
Hart-Miller Island DMCF in Baltimore County and fears that an additional containment facility
might be constructed in the county.

The Sparrows Point concept was presented to local citizens. Citizen support for the beneficial use
project and for a revision to the law was not obtained. Local citizens expressed anger at the past
filling of open-water areas by the steel mill and strongly objected to the conversion of any
additional open-water areas. regardless of the potential environmental benefits.

Worton Point in Kent County was proposed in 1992 as the site for a 200-acre beneficial use
project with a potential capacity of about eight million cubic yards for clean dredged sediments.
The concept consisted of preventing erosion and creating important habitat through construction
of an armored dike system, and filling to create fastland, tidal wetlands, upland and freshwater
ponds. The point is wholly owned by one landowner. It is immediately south but outside of the
northern portion of the upper Bay, which has been designated as a rockfish spawning area. The
point consists of eroding cliffs that are adversely affecting water quality in the area (Figure 5).
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Figure 5. Proposed site of marsh and upland creation at Worton Point to prevent
shore erosion. (7. Banta, MES)

Extensive multiparty, interdisciplinary working group planning and evaluation were performed
including involvement by engineers contracted by the property owner. Issues included conversion
of shallow water habitat, potential impacts to a small, seasonal recreational fishery, and potential
effects on upwelling from a nearby deep hole considered beneficial to rockfish foraging.
However, no fatal flaws were identified. Despite these environmental tradeoffs, the potential
habitat benefits were considered sufficient to merit detailed investigation (MES, 1994a). The
Philadelphia District, USACE, prepared a plan of action for a reconnaissance study. An
assessment of finfish data was prepared (MES, 1996). In response to a request for a right of entry
for the purpose of performing geotechnical and groundwater investigations, the landowner
unexpectedly withdrew support in 1995, ostensibly over environmental concerns. Repeated
efforts to obtain the landowner’s cooperation have not been successful. Technical feasibility
remains uncertain.

Hart-Miller Island Multiple-Use Project

The Hart-Miller Island DMCF is typically thought of only as a confined disposal facility. It is in
fact a multiple-use project that already has provided substantial environmental and recreational
benefits. As part of original agreements upon establishment of the complex, the State is
committed to converting the containment cells for use by wildlife and for recreation once the
cells are filled. As part of the official response to the dike raising in 1996, the Maryland General
Assembly enacted a statute turning the State’s commitment into binding requirements.
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Environmental and Economic Contributions. The original dike system reunited and protected
the remnants of Hart and Miller Islands. A recreational beach was constructed between the
remnants and the western dike (Figure 6). The dike system has provided shelter for a constructed
beach and helped preserve shallow water habitat surrounding the remnants and the island habitat
that remained at the time of construction. It has also provided physical protection for the
shorelands to the west from wind-generated waves and winter storms as well as protection from
the movement of large ice floes during cold winters. In contrast to the incorrect characterization
of the containment cells as wastelands by some individuals, the complex provides important
habitat for shorebirds and migratory waterfowl. There is habitat suitable for seasonal and year-

3

Figure 6. West side of Hart-Miller Island during the summer boating season.
Recreational beach protected by segmented breakwaters shown in center of picture. (L. D.
Heath, MES)

round use by a variety of species. The remnant islands are used by small mammals and birds.
Ospreys establish nests around the complex. Commercial crabbers fish the area on the east side
of the facility. Commercial pound nets have been placed in the vicinity of Miller Island during
the Fall.

Containment Cell as Interim Habitat. The containment facility’s north cell (active) and south
cell (filled) have, in effect. served as “interim’ wildlife habitat even while in use for dredged
material management. Human access to the cells is limited to dredged material management.
Food sources have been replenished annually through the placement of dredged sediments. The
sediments contain benthic organisms that attract large numbers of birds during fall through spring
migrations. Since 1977, over 268 different species have been observed and documented in and
around Hart-Miller Island by bird watchers from the Maryland Ornithological Society. Ducks use
the cells as breeding and nursery habitat.
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Recreation. The island remnants and beach have been a State Park since the creation of the
facility in the mid-1980s. Since that time, the sheltered cove between the former island remnants,
constructed sandy beach, vegetated low dunes, upland and wetland habitats, and upland
recreational wooded areas have attracted thousands of boaters, recreational fishermen, crabbers,
picnickers, sunbathers and bird watchers. Additional recreational facilities have added to the
park’s attraction as a boater destination and recreation site. Improvements include a comfort
station with showers, an observation tower, a park office and multi-use building, a deck with
picnic tables overlooking the woodlands and wetlands, a boardwalk to and from the beach, and
primitive campsites. The comfort stations have incorporated self-composting toilets as an
environmental attribute. The beach was recently stabilized, protected and nourished through the
construction of segmented breakwaters, rip rap to protect portions of Miller Island, and
nourishment using sand dredged from a nearby channel that was stored at the containment
facility for this purpose (Figure 6). The beach improvements were sponsored by Baltimore
County. MES provided on-site construction management support. Although the park attracts
recreational users most of the year, the principal recreational use occurs from late Spring through
early Fall. During peak weekend periods, up to 1,200 pleasure boats have been observed at the
island. Up to 70,000 individuals and 3,100 overnight campers have visited the park annually
during peak years.

USE OF DREDGED MATERIAL AS AN ECONOMIC RESOURCE

During the search for suitable placement options, there have been frequent inquires regarding the
potential for the “recycling” of dredged material from the Bay to beneficial uses. The MPA has
desired to include innovative uses in the DNPOP program since its initiation, with the objective
of using dredged sediments as both a natural and economic resource. Initially, the MPA
established a long-term goal to develop a capability to recycle up to 500,000 cubic yards of
sediments annually. Subsequently, the MPA expressed interest in achieving a capability in ten
years to recycle up to 2 million cubic yards of dredged material each year, insofar as practicable
and cost competitive with other dredged material management options. Although a formidable
goal, the current advancement in technologies for innovative management of the dredged
material stream suggests that economic use of sediments on a large-scale may by achievable
within the next decade.

Landfill Applications

In 1995, the MPA and MES conducted a field trial to assess the technical and economic
feasibility of using selected dredged material in the construction of a landfill cell. Although most
material received by the Hart-Miller Island DMCF consists of fine silts and clays, sandy material
is occasionally received and stockpiled. About 14,500 cubic yards of clean sandy material was
mechanically excavated from one of the stockpiles. The material was barged to Easton,
Maryland. The material was offloaded and trucked to the Midshore Regional Solid Waste
Facility owned and operated by MES for four counties. The material was placed on top of a
geotextile liner during cell construction. The cost of excavation, multiple rehandling and
transportation was about $14 per cubic yard, not including the initial cost of dredging, placement
and stockpiling. The approach was not cost-competitive with other sources of suitable
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construction materials on the Eastern Shore, although the field trial was technically successful
(MES, 1995a).

Turning Mud into a Cash Crop

Clean dredged sediments have been placed on farmland in various locations around the country.
After weathering of the sediments and sometimes the application of amendments such as lime,
the lands have been returned to active agricultural use. In some cases, such as in New Jersey
along the Delaware River near Camden, lowlands along the river have been filled and
subsequently farmed. In one case, a farmer "hayed" phragmites and fed it to his cattle (Landin,
1997). Farm application of clean dredged material has occurred for many years in Maryland,
albeit on a small scale, and is typically associated with maintenance and improvement of federal
and county small boat channels and private marinas. Generally, several acres of land with
riparian access are leased from a farmer. Compensation is typically per-cubic-yard placed plus
preparation of the soils for crops. The topsoil is scraped off and formed into a berm to hold
hydraulically placed clean sediments in thin lifts of 1 to 2 feet to enable natural dewatering. The
topsoil in the berms is then bulldozed back over the acreage. Soil amendments such as lime are
often added. The topsoil, soil amendments and sediments are mechanically tilled and blended.
and the acreage is returned to active farming (Duff and Corletta, 1997).

Although the concept of farm application has been applied for many years, there is little
documentation to guide future applications. However, the fact that there is considerable farmland
reasonably accessible from the upper Chesapeake Bay, the concept of returning suitable
sediments to farms could aid in the dredging of ship channels while helping offset the
longstanding effects of soil erosion from upland locations. The MPA is sponsoring applied
research into the farm application of clean sediments from approach channels in Maryland
waters. The research includes identifying which soil amendments might be needed and crop
suitability. This research is being managed by MES for the MPA. Field research is being
performed by the University of Maryland, College of Agriculture, Wye Research and Education
Center (Wye). Technical analysis is being performed by U.S. Department of Agriculture -
Agricultural Research Service - Beltsville Agricultural Research Center (USDA). Bench scale
testing is being performed at the Wye facility to collect and assess leachate and soil quality
changes over time from both untreated and amended sediments. Germination and production of
various crops are also being studied. The results of the bench testing will be used to assess
geophysical conditions that would be suitable for farm application. The results will also be used
in the planned planting, monitoring and analysis of field test plots at the Wye facility. USDA i1s
also doing bench-scale testing focusing on industrial and agricultural residuals which could
potentially be combined with dredged material to make a value-added agricultural product. Both
research facilities are performing literature searches and reviews.

Although we believe that there is significant potential for farmland use of clean dredged
sediments at suitable locations, obtaining public support for farm application will require
considerable coordination and demonstration of suitability. For example, a private venture,
Creative Environmental Solutions, attempted to acquire and use several Eastern Shore farms very
near the Bay for the placement of clean dredged material. The concept was to adapt the small
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acreage approach described in this section to a larger scale with multi-year placements along with
aesthetic landscaping and annual planting of suitable crops that might provide interim habitat and
help with dewatering. Stiff opposition was encountered from nearby residents and citizens who
considered the approach a threat to their quality of life and property values. Dredged material was
also inaccurately characterized as sewage sludge. The proposal was ultimately withdrawn.

Innovative Use of Clean and Contaminated Sediments

The MPA has for many years been interested in the potential beneficial use (sometimes referred
to as “beneficial reuse”) of clean and contaminated sediments for innovative commercial
applications. The MPA issued a Request for Proposals (RFP) in December 1999 for
establishment of an innovative use system at the Cox Creek containment facility, located in the
harbor area, that is being renovated and reactivated. The MPA is hopeful that "perpetual”
capacity might be achieved in the future by using the containment facility as a receiving site and
the adjoining upland property as a processing site for the production of environmentally suitable
marketable products and end uses from contaminated and clean dredged sediments. Products and
end uses and any waste streams from the innovative use system would need to comply with
applicable regulatory criteria. A phased approach from bench tests through full-scale production
is included in the RFP. MES is providing planning and technical support to the MPA for this
activity, drawing on certain experience from the agency's environmental services and waste
management service area, including the processing and marketing of recyclable materials.

The innovative use of dredged material on a large scale may or may not prove to be a near-term
solution. However, technological developments suggest that innovative uses have the potential to
become practical and cost-competitive to some extent over the next decade. Issues for
consideration include:
e availability and suitability of technology:;
processing requirements;

capability to produce environmentally sound products and end uses;

capability to minimize or avoid waste streams, and associated regulatory
requirements;

availability and capability for contracting proprietary or patented technology and
processes;

marketability of products including possible competition for existing markets and
market creation;

public and consumer acceptance of products and end uses, especially for products
produced from contaminated sediments;




e innovative use potential relative to dredged material management need; and
e cost-effectiveness.

Ultimately, innovative use will only become successful if the products using dredged sediment
can be cost-effectively marketed or otherwise used in an environmentally appropriate manner,
regardless of how well the various technologies may perform.

LESSONS LEARNED

Much has been learned through the identification, screening and assessment of a full range of
placement options, especially beneficial use opportunities. The lessons and insights gained serve
as the context for determining the practicality, technical feasibility, cost-effectiveness, and
environmental acceptability of beneficial use in the upper Bay insofar as habitat development,
enhancement, and restoration are concerned. These lessons and insights may also be adaptable to
beneficial use planning in other areas, depending upon local conditions.

Scale of Dredging Need is Fundamental to an Effective Strategy

Recognition of the scale of the dredging need 1s a key to effective strategic planning. A continuing
large-scale dredging need necessitates a large-scale solution, a long-term planning horizon, and
economies of scale. It has been our experience that if the problem-solving for the dredging need is
viewed over the short rather than long term, then small-scale projects with limited capacity and
typically high costs often appear to be more attractive than they are relative to actual placement
needs. The considerable effort that is required to plan, design and permit small-scale beneficial use
projects can approach the level of effort required for large-capacity projects without the
corresponding economies of scale. This does not mean that small-scale projects do not have a role.
Options with limited capacity can potentially help, for example, to satisfy increased placement
needs in certain years. However, small-scale beneficial use projects have not been sufficient to
resolve the overall placement needs either in terms of capacity or cost effectiveness.

Evaluation of Placement Options Needs to be Balanced with Available Resources

It is not practical nor are the resources available to conduct full-scale or even prefeasibility
assessments for every possible option. Interdisciplinary screening criteria should be applied to
assess each option’s potential and to determine if there are any apparent showstoppers. Work can
then be focused on the more promising options, conserving and optimizing available resources.
However, sufficient information needs to be developed in order to support the consideration of
alternatives required as part of the National Environmental Policy Act (NEPA) process for
projects that would result in a major federal action.

Information Sharing is Essential to Planning and Implementation

Search and screening efforts need to be documented sufficiently to demonstrate the competence
and thoroughness of the planning process. The results need to be disseminated to all interested
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parties, the public and the news media to insure that accurate information is available. The
sharing of information needs to begin early in the planning process and continue through
implementation. :

Information sharing does not necessarily mean a lack of controversy. For example, the DNPOP
program has broad-based involvement with the panoply of interested parties. However, it has not
been possible to achieve a consensus on all options. Public opposition to specific upper Bay
placement options, including beneficial use, has often taken the form of challenges to the
adequacy of the search for other alternatives. Yet, over 500 options have been considered since
the mid-1980s. Nevertheless, an effective information-sharing program has been essential to
maintaining cooperative working relationships despite differing perspectives.

Funding Insufficient to Rely Exclusively on Beneficial Use

Insufficient dedicated resources are available to enable exclusive reliance on beneficial use
projects for a large-scale dredging need. These options are usually more expensive than
traditional placement actions. Beneficial use option costs should include construction, habitat
development and site maintenance costs in addition to transportation and environmental
monitoring costs. In many cases, the locations with the best potential for a habitat restoration or
enhancement project are far removed from the channels to be dredged. Incremental costs that
exceed the federal cost share relative to the “base plan” for each project often become the
responsibility of the local sponsor. With respect to the Port of Baltimore, incremental costs for
distant sites are estimated to be on the order of hundreds of millions of dollars over the
operational lifetime of such sites.

Section 204 federal funding for beneficial use projects is capped annually at $15 million per year.
Except for special Congressional funding arrangements for Poplar Island, which has a projected
construction cost of over $70 million, Section 204 has not been fully funded. Certain calculated
risks were assumed by the State in undertaking the planning of the island restoration project.
Although federal participation and the level funding was initially uncertain for Poplar Island, it
was believed that some level of federal participation was inevitable because of the project’s
environmental benefits. During the planning process, State officials coordinated with the USACE
and the State’s Congressional Delegation to obtain federal sponsorship and full project funding.
The overwhelming environmental benefits of restoring Poplar Island motivated broad
institutional support. Without these benefits, obtaining exceptional federal funding support
would have been most difficult. Even with the environmental benefits, the Maryland General
Assembly raised concern about the prospective costs of the project.

Institutional Constraints can Preclude Beneficial Use

The planning and implementation of beneficial use projects can be complicated by institutional
barriers or constraints. For example, construction of a dike to hold material in place for the marsh
creation proposed for Sparrows Point appears to some to be prohibited by the State statute that
precludes construction of a containment within five miles of the Hart-Miller-Pleasure Island
Chain. Planning must consider the institutional situation and the potential for institutional factors
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to delay or preclude certain otherwise feasible placement options. A candid assessment is needed
to determine if there is reasonable expectation for relaxation, waivers, or removal of institutional
constraints. If not, then options so constrained may be best eliminated from further consideration
or put on hold until such time that institutional conditions favor revisiting the option. It may
nevertheless be necessary for the USACE to consider such options in order to comply with
NEPA.

Beneficial Use does not Guarantee Acceptability

The fact that a project proposes to use dredged sediments beneficially does not guarantee
acceptability. Although the beneficial use concept has broad conceptual support, each proposal
must be evaluated on its own merits. Some areas or regions may be better suited for beneficial use
projects than others. Early consideration needs to focus on site-specific conditions or
circumstances that could affect project acceptability. In this regard, a multi-party, interdisciplinary
planning process with outreach to interested and affected parties is essential.

SUMMARY

Beneficial use opportunities are more limited than originally thought for the upper Chesapeake
Bay. Both natural and economic resource applications are needed for beneficial use to make a
meaningful contribution due to the scale of the dredging need. Shifting to beneficial use projects
does not alleviate the issues, problems and concerns associated with finding suitable placement
options. Strong conceptual support for beneficial use does not automatically extend to individual
projects. Expanding the beneficial use concept from small-scale demonstrations to a principal role
in solving dredged material placement needs has been impeded by various environmental,
institutional, social and economic factors. Although many environmentally oriented projects have
been proposed, only the planned large-scale restoration of Poplar Island has obtained sufficient
institutional and public support and the State and Federal funding necessary to enable
implementation. Limited Federal funds for beneficial use projects are competed for nationally.
Beneficial use does not offer a comprehensive solution for the upper Bay in the foreseeable future.
Economic use of dredged material has yet to be proven as a practical alternative on a meaningful
scale for the Chesapeake Bay region, although efforts to do this are in progress.

This paper was revised from the original paper by Hamons and Young (1999). It contains updated
information about several beneficial use options, minor editorial corrections for completeness,
accuracy and clarity, and has been reformatted from the previously published version. The views
expressed in this paper are those of the authors and do not necessarily reflect those of the
Maryland Port Administration or the Maryland Environmental Service.
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Planning Issues for Innovative Use Applicaﬁons

The innovative use of dredged material on a large scale may or may not prove to be a near-term
solution. However, technological developments suggest that innovative uses have the potential to
become practical and cost-competitive to some extent over the next decade. Issues for
consideration include:

availability and suitability of technology;

processing requirements;

capability to produce environmentally sound products and end uses;

capability to minimize or avoid waste streams, and associated regul'atory requirements;

availability and capability for contracting proprietary or patented technology and
processes;

marketability of products including possible competition for existing markets and market
creation, :

public and consumer acceptance of products and end uses, especially for products
produced from contaminated sediments;

innovative use potential relative to dredged material management need; and

cost-effectiveness.

Ultimately, innovative use will only become successful if the products or process outputs using
dredged sediment as a resource can be cost-effectively marketed or otherwise used in an
environmentally appropriate manner, regardless of how well the various technologies may
perform.



Potential Technologies and End Uses

There following are the general categories of technologies that have been considered nationally
and internationally for innovative use applications.

Bioremediation
Chemical treatment
Direct application
Photocatalytic degradation
Phytoremediation
Soil amendments
Soil manufacturing
Soil washing
Solidification
Solvent extraction
Stabilization
Thermal desorption
Vitrification

Other technologies

The following are the general categories of potential end uses:

Direct upland applications with or without treatment (e.g., recycling to farmland)
Habitat creation, enhancement and restoration

Reclamation (e.g., brownfields, strip mines)

Manufactured products

Other end uses or applications



" Research Initiatives

Most research and development into the innovative use of dredged material has been directly
related to initiatives intended to find solutions for the remediation of contaminated sediments.
Development of pretreatment and treatment technologies have involved both low through high-
technology solutions. Inasmuch as the national focus has been predominantly on contaminated
sediments, the applications that have been tested have tended towards higher technologies.
Technologies that have been investigated include:

¢ thermal destruction technologies (incineration, pyrolysis, high-pressure oxidation, and
vitrification);

e thermal desorption technologies (high-temperature thermal processor, low-temperature
thermal treatment system, proprietary thermal desorption systems, desorption and
vaporization extraction systems, low-temperature thermal aeration systems, and anaerobic
thermal processor systems);

¢ immobilization technologies, extraction technologies (including soil washing);

¢ chemical treatment technologies (chelation processes, dechlorination processes,
chemical dehalogenation treatment, base-catalyzed dechlorination, ultrasonically assisted
detoxification, oxidation processes, and chemical and biological treatment); and

¢ bioremediation technologies (bioslurry processes, contained land treatment systems,
composting, and contained treatment facilities).

In general, research and testing have found that pyrolysis, oxidation, and bioslurry processes have
performed within acceptable limits for both silts and clays, and soil washing, solvent extraction,
composting, and contained treatment facility processes have performed within acceptable limits
for silts.




Innovative Use Technologies for Dredged Material

Technologically, there have been significant advances in the technological capability to produce
products and innovative end uses from dredged marine and estuarine sediments. Technologies
and techniques that are under development include:

the manufacturing and blending to create soil products
soil washing

conversion into lightweight construction aggregates
use in landfill construction

production of construction grade cements

forming cementious products for mine reclamation
manufacture of bricks

production of commercial tiles

manufactured material using waste products such as automobile shredder byproduct and
dredged sediments to produce structural and non-structural fill

Most of the aforementioned applications have been targeted towards contaminated sediments,
primarily because these are the more difficult of dredged sediments for which to secure final
deposition. Other applications, such as farm applications, are intended to use suitable,
uncontaminated dredged. Transforming these approaches into practicable applications requires
that the technology be capable of adaptation to local sediment conditions, a particular need for
contaminated sediments.

For example, innovative uses would include the concept of applying dredged sediments to
farmlands, with or without the subsequent addition of amendments. Indeed, this concept has
been used in small-scale farm applications in Maryland and elsewhere. Although reported to be
successful, there currently is limited data to support general application in agriculture. Both the
Army Corps of Engineers and MPA are conducting applied research into potential soil
applications. Applied research and development into the innovative use of dredged sediments is
also being pursued elsewhere, including applications for New Jersey waters in the New York
Harbor area. This latter research involves federal funding through the Water Resources
Development Acts of 1990, 1992 and 1996 as well as, over $100 million in funding from the
State of New Jersey in an effort to advance from concept to practical application.
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Abstract

Disposal of dredged material taken from the New York/
New Jersey (NY/NJ) Harbor is problematic because of
the presence of inorganic and organic contaminants that
under revised testing criteia render it unsuitable for
return to the ocean or for beneficial reuse. Decontami-
nation of the dredged material followed by beneficial
reuse is one attractive component of the comprehensive
dredged material management plan being developed by
the U.S. Army Corps of Engineers, New York District. A
demonstration program to validate decontamination pro-
cesses and to bring them into full-scale use in the NY/NJ
Harbor is now in progress. Tests of selected technolo-
gies have been completed at the bench-scale and pilot-
scale (2-15 m) levels. Procedures for demonstration
testing on scales from 750 m? to 75,000 m® are being
developed with the goal of producing a usable decon-
tamination system by the end of 1999. The overall
project goals and present status of the project are
reviewed here.

Introduction

The Port of New York and New Jersey requires dredging
approximately 4,000,000 rm® of sediment each year from
navigational channels and from many different types of
public and private berthing areas. At this time the frac-
tion of dredged material that can be disposed of in the
coastal Atlantic Ocean at the Historic Area Remediation
Site (HARS) represents perhaps 25% of the total. Other
disposal options must be chosen for the bulk of the
material. One option or component to dredged material
management is to decontaminate the sediments and put
the treated matenial to a beneficial reuse (1).

The cleanup goal is clearly achievable from a purely
technical standpoint and has already been demonstrated
in many soil remediation projects. However, in the Port
there are additional factors to consider in the actual
creation of a decontamination processing option. The
facility must be large enough for handling andg stockpil-
ing an enormous amount of matenal (some fraction of
the total yearly dredging volume) that arrives at highly
irregular time intervals throughout the year, and it must
do so with a treatment cost which can be borne by the
various customers in the Port. The minimal costs for
dredging followed by unrestricted ocean disposal can be
in the range from $6 to $12 per . Additional costs that
can be borne presently by the larger of the Port custom-
ers are estimated to be no more than $35 per n?. A cost
decrease is needed to keep the Port viable and competi-
tive for the future. Thus, there is a strong impetus for the
development of beneficial reuses which can generate a
revenue stream that can be combined with a tipping fee
of the magnitude just mentioned to give the foundation
for an economically viable business.

In addition, there is need for substantial capital funding
for decontamination infrastructure construction. The larg-
est volume of dredged matenal is generated by the U.S.
Army Corps of Engineers and the Port Authority of New
York/New Jersey. Under present contract procedures, it
is impossible to provide assurances of long-term streams
of materials to a vendor and/or facility capable of decon-
taminating the dredged material. This makes the devel-
opment of a business difficult using private funding
alone since the risks to potential investors is very high.
Thus, in the long term, the use of innovative public-
private partnership arrangements may be necessary at
the inception of individual enterprises.




The purpose of this report is to summarize, from a
technical and practical standpoint alone, the work that is
in progress in the Harbor of New York and New Jersey,
as called for under the Water Resources Development
Acts (WRDA) of 1992 and 1996. This project is aimed at
development and construction of a large-scale decon-
tamination facility as part of a stable long-term solution
to the handling of dredged material in the region. Earlier
summaries have been given by Stern et al. (2) and
Jones et al. (3). Cost considerations will be presented
elsewhere (4).

Project Components

There are many components contained in a project
designed to produce an operating facility for dredged
material processing and decontamination. There are
also many different research, university, and industnal
sector institutions working on tasks that relate to the
needs of the project. However, in general, there is no
pathway for coordinating and integrating the data and
results produced into a systems package that is useful
for meeting specific decontamination goals for a range
of sediment contaminants. As a result, the present work
has components that span a range of research and
development activities from relatively basic science to
applied engineening and business activities. Some of the
key components that are needed in producing an opera-
tional treatment facility are:

+ Treatment train development

°  Selection and testing of treatment technolo-
gies

° Pretreatment (physical separation/dewater-
ing) '

°  Facility siting
° Facility design and construction

°  Technology and facility permitting

+ Fundamentals
° Sediment toxicity identification evaluations
°  Toxicity testing of post-treated matenal

°  3-D visualization of contaminant distributions
to assist in making dredging decisions

° Environmental and human health risk as-
sessment. This includes risks frpm the mate-
rial and from operation of the decontamina-
tion procedures.

° End-use critenia. How clean is clean?

» Operational requirements
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° Public outreach

° Business development for beneficial reuse
products

*  Develop cost- and profit-sharing public-pri-
vate partnerships for operation of the facility

Characteristics of NY/NJ Harbor Dredged
Material

The physical characteristics of the sediments found in
the Port are generally very fine-grained silts and clays
(80-95%) with a smalll fraction of larger grain sizes and
large-size debris. The total organic content of Harbor
sediments ranges from 3-10%. The bulk matenal has
the consistency of a black mayonnaise or gel. The solids
content of the dredged matenal is 30% to 40% when
obtained using a conventional clam-shell bucket dredge.
The NY/NJ Harbor estuarine salinity ranges from 1.5 to
28 parts per thousand. The concentrations of major
contaminants and metals found in dredged matenal
from Newtown Creek, NY, are shown in Table 1. This is
of interest in considering possible pathways for benefi-
cial reuse as manufactured soil, cement, or glass.

Inorganic contaminants include heavy metals such as
cadmium, mercury, lead, arsenic, and chromium. Or-
ganic compounds include dioxins and furans, polychlori-
nated biphenyls (PCBs), polynuclear aromatic
hydrocarbons (PAHs), petroleum hydrocarbons, and chlo-
rinated pesticides and herbicides. Generally, the mate-
nal is chemically stable and is found to pass the toxicity
characteristic leaching program (TCLP) for testing the
leachability of contaminants. The concentrations found
in Newton Creek sediments are not high enough to
warrant classification as hazardous matenals, but are
sufficient to cause them to fail bioaccumulation and
toxicity tests required prior to ocean disposal and speci-
fications for soil cleanup levels in New York and New
Jersey. Contaminant concentrations found in Newtown
Creek, NY, and in Port Newark, NJ, sediments are also
compared to several soil criteria for the States of New
York and New Jersey in Table 1. These chemicals are
characteristic of a historically used, heavily industriai-
ized urban port.

Results of Bench- and Pilot-scale Testing
Programs

Technologies that have been tested have fallen into
those that are camied out (1) at ambient or at least low
temperatures, (2) intermediate temperatures that do not
destroy the organic constituents, and (3) high tempera-
tures above the decomposition point of the organic
compounds. The wide variety of contaminants and dif-
fening concentration levels make it plausible to search
for technologies that can be applied to specific concen-
tration levels. In addition, the low-temperature technolo-
gies may be more acceptable to the local and regulatory
communities and they may be easier to permit. The



Table 1.

Contaminant

Newtown
Creek
(Bench)

Newtown
Creek
(Pilot)

Newark

Contaminant Concentrations of Untreated As-Dredged NY/NJ Harbor Sediments (Dry Weight)

NJ
Port Non-
Resid.'

2,3,7,8 TCOD (ppt)
OCDD (ppt)
TCDD/TCDF TEQ (ppt)

Total PCBs (ppm)*

Anthracene (ppb)
Benzo(a)anthracene (ppb)
Chrysene (ppb)

Total PAHs (ppb)*

42
17,463
518

1.55

3702
4484
4564

81
38,881
1570

1.78

1074
8970
9973
130,000

Arsenic (ppm) 42
Cadmium (ppm) 47
Chromium (ppm}) 432
Copper (ppm) 1410
Lead (ppm) ) 631
Mercury (ppm} total 1.3 3.7
Zinc (ppm) 1725 2070

66 -

224
400
396,500

75
1
10
25
300 . 600 400 SBe
22 270 14 0.1
526 1500 1500 20

' NJ Department of Environmental Protection. Non-residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
2NJ Department of Environmental Protection. Residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
3NY Department of Environmental Conservation. Recommended soil cieanup objectives. HWR-94-046 (Revnsed) January 24, 1994.

“ See Reference 12.
5 n/a = not available.
¢ SB = Site background.

higher temperature technologies may be more appli-
cable to the most contaminated sediments that are
found outside of navigational channel and depositional
areas. These areas may lend themselves to “Hot Spot”
remediation. High temperature technologies may well
produce beneficial use products that have higher resale
values. Examples of the technologies that fit each sedi-
ment contamination category are:

. Low contamination. Solidification/stabilization,
manufactured soil, and phytoremediation. U.S.
Army Corps of Engineers (5)

Low-to-medium contamination. Sediment wash-
ing and chemical extraction. BioGenesis Enter-
prises Inc. (6)

Medium contamination. Solvent Extraction. Metcalf
& Eddy, Inc. (7)

High contamination. High-temperature rotary kiln.
Institute of Gas Technology (8)

High contamination. High-temperature plasma
torch. Westinghouse Electric Corporation, Science
& Technology Center (9)

Taken together these technologies form the basis of an
integrated “treatment train” for the management of con-
taminated dredged material from the Port of NY/NJ or
other locations worldwide.

U.S. Army Corps of Engineers

The simplest approach to decontamination is the prepa-
ration of a manufactured soil using dredged material.
The advantages of this method include relatively low
cost and easy implementation with no need for complex
capital equipment or dewatering of the matenal. The
disadvantages are that establishing growth of cover
plants may be difficult since degradation of some com-
pounds may be slow, and trophic transfer issues could
restrict use as a topsoil since removal of contaminants is
an in-situ process that proceeds slowly and needs long-
term monitoring.

The soil is produced by mixing the sediment with a
cellulose material such as wood chips, sawdust, or yard-
waste compost, cow manure or sewage sludge, and
lime and fertilizer as needed. Specific mixtures that were
tested contained dredged material, sawdust or yard
waste, and cow manure. The tests showed that the
optimum dredged material concentration was about 30%
of the soil mixture by weight, thus giving an overall




reduction in contaminant concentrations through dilu-
tion. These concentrations are compared to New York
and New Jersey standards for residential and industrial
soil cleanup standards in Table 2. It was found that
some of the, contaminant concentrations exceeded the
soil cleanup criteria. Hence, a decontamination proce-
dure may be advisable for producing a soil meeting state
standards. The suitability of the soil for growth of differ-
ent plant species was tested for tomato, marigold, rye
grass and vinca. The soil was most suitable for the
growth of rye grass.

BioGenesis

A schematic diagram of the sediment-washing equip-
ment of BioGenesis is shown in Figure 1. The first step
in the process is to use surfactants combined with a
water jet to break up agglomerates and solubilize hydro-
carbons coating the individual sediment grains. The
second step combines a chelating agent and high-
velocity water jet that further strip organic coatings from
the particles and remove metals sorbed to the base
matenials. The water-solid mixture is then passed through
a cavitation-oxidation unit to break up the organic com-
ponents, followed by steps to separate the processed

solids from the water which contains the remains of the
contaminants. The water is processed to meet stan-
dards required for disposal at wastewater treatment
plants. The testing program to date has been confined to
study of the contaminant reduction efficiency. Results
obtained for reduction of PAHs and metals in one ex-
periment are shown in Table 3. These values are com-
pared to the standards for soil cleanup given by NY and
NJ. Similar values have been obtained for other con-
taminants.

The bench-scale experimental results indicate that it is
possible to expect reductions that exceed 90% in a
single pass through the apparatus. Results found from
sequential passes through the system have been en-
couraging and make it plausible to think that further
improvements in the system efficiency can be attained.
The next step would be testing on a pilot-scale level of
up to 1000 yd®. The final product can be combined with
the manufactured soil approach of the Corps of Engi-
neers to produce a material suitable for unrestricted use
as long as the dredged material contamination can be
reduced to acceptable levels consistent with those men-
tioned above.

Table 2. Summary of Results for U.S. Army Corps of Engineers Waterways Expenment Station Bench-scale Manufactured Soil
Demonstration: 30% Dredged Material, 50% Sawdust, 10% Cow Manure
Man. Soil
_ 30% As Percent NS NJ NY .
Contaminant As Dredged Dredged Reduction Non-Resid.' Resid.? Resid.?

2,3,7,8 TCOD (ppt) 415 152 634 - - -
OCDD (ppt) 17463 5290 69.7 - - -
TCDD/TCDF TEQ (ppt) 518 182 64.9 - - —
Total PCBs (ppm)* 122 0.782 68.0 2 0.49 1
Anthracene (ppb) 3700 1590 57.0 10,000 10,000 50,000
Benzo(a)anthracene (ppb) 4480 3130 30.1 4 900 224
Chrysene (ppb) 4560 3720 18.4 40 9000 400
Total PAHs (ppb)* 57,800 35,800 382 —_ n/a’ 396,500
Arsenic (ppm) 335 125 62.7 20 20 75
Cadmium (ppm) 3.0 79 78.6 100 1 1
Chromium (ppm) 377 140 62.9 - - 10
Copper (ppm) 1172 393 66.5 600 600 25
Lead (ppm) 617 331 46.4 600 400 SBe
Mercury (ppm) total 129 - - 270 14 0.1
Zinc (ppm) 1725 514 702 1500 1500 20

' NJ Department of Environmental Protection. Non-residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
2 NJ Department of Environmental Protection. Residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.

3NY Department of Environmental Conservation. Recommended soil cleanu

‘See Reference 12.
*n/a = not available.
¢ SB = Site background.
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BioGenesis Enterprises.

Metcalf & Eddy

Solvent extraction procedures are similar to the sedi-
ment washing process of BioGenesis in the sense that a
chemical solvent is used to remove the surface coatings
of contaminated materials. Removal of volume contami-
nation depends on the porosity of the material and the
treatment time as well as on the details of the chemical
interactions of the contaminants with the bulk matenal of
the sediment. A block diagram of the apparatus used by
Metcalf & Eddy is shown in Figure 2. The extraction

el e

Bl

Water to publicly owned
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Side stream
sludges to landfill

Schematic diagram showing the steps in the sediment washing and chemical extraction processing system developed by

process operated at a temperature of 37.7-60.0°C and
employed isopropyl alcohol and isopropyl acetate as the
solvents. These conditions require more elaborate ap-
paratus than the BioGenesis process and require more
attention to operating conditions because of fire/explo-
sion hazards. Pilot-scale experiments were carried out
using muitiple passes through the system and in a
continuous mode. Results obtained for decontamination
are shown in Table 4 for a 5-cycle treatment. This
particular experiment did not use a chelator and the
metal levels are not substantially reduced.
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Table 3.

Summary of BioGenesis Sediment-Washing Process

Percent NJ NJ NY
Contaminant As-dredged Treated Reduction Non-Resid.’ Resid.? Resid.? ‘
Anthracene (ppb) m 177 77.0 10,000 10,000 50,000
Benzo(a)anthracene (ppb) 1793 234 86.9 4000 900 224
Chrysene (ppb) 1994 286 85.7 40,000 9000 400
Total PAHs (ppb)* 19,502 3207 83.6 - n/as 396,500
Arsenic (ppm) 222 12.8 423 20 20 75
Cadmium (ppm) 18.2 14 92.3 100 1 1
Chromium (ppm) 226 63 721 —_ —_ 10
Copper (ppm) n/as n/as — 600 600 25
Lead (ppm) 454 60 86.8 600 400 s8¢
Mercury (ppm) total 13.1 03 97.7 270 14 0.1
Zinc (ppm) —_ n/aé _ 1500 1500 20

! NJ Department of Environmental Protection. Non-residential soil, direct contact. J.JA.C. 7:26D, revised 7/11/96.
2 NJ Department of Environmental Protection. Residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.

3NY Department of Environmental Conservation. Recommended

4 See Reference 12.
5 n/a = not available.

¢ SB = Site background.
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The testing included production of stabilized matenals
from both untreated and treated dredged material by
Metcalf & Eddy, inc. and the U.S. Army Corps of Engi-
neers Waterways Experiment Station. The resuits are
summarized in Table 5. it can be seen that compressive
strengths of over 100 pounds per square inch can be

Schematic diagram showing the Metcalf & Eddy solvent extraction process for treatment of dredged material.

soil cleanup objectives. HWR-94-046 (Revised). January 24, 1994.

pr————ae———1 « CONtruction filVsoil

achieved. These values are comparable to values re-
ported by Tanal et al. (10) and Samtani et al. (11) for a
project camied out on dredged matenial from the Port of
Boston. Other relevant physical properties of the solidi-
fied and stabilized dredged material are aiso given in

Table 5.
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Institute of Gas Technology

The Institute of Gas Technology demonstrated the use
of a rotary kiln for the destruction of organic compounds
and immobilization of metals in the cementitious struc-
ture. A block diagram of the apparatus is shown in

Table 4.

Treated

Contaminant As-dredged 7-stage

Figure 3. The process requires adding common mineral
compounds to optimize the overall composition of the
matenal for pozzolan production. The technology em-
ployed is that commonly in use at existing cement
plants. This is encouraging since it means that existing
off-line facilities could possibly be devoted to processing

Summary of Results for the Metcalf & Eddy Solvent Extraction Process

Percent NJ
Reduction

Non-Resid.’

2,3,7.8 TCDD (ppt) 35 10
O CDD (ppt) 3047
TCDD/TCDF TEQ (ppt) 106

13411
648

Total PCBs (ppm)* 1.54

Anthracene (ppb)
Benzo(a)anthracene (ppb)
Chrysene (ppb)

Total PAHs (ppb)*

Arsenic (ppm)
Cadmium (ppm)
Chromium (ppm)
Copper (ppm)
Lead (ppm) 795
53

1750

35
1505

Mercury (ppm) total
Zinc (ppm)

71 -
77 —_
84 —_

98.1

800
9000
n/a%

20 20

100 1

600

600

- 270 14
— 1500 1500

600
400

' NJ Department of Environmental Protection. Non-residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
2 NJ Department of Environmental Protection. Residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
3NY Department of Environmental Conservation. Recommended soil cleanup objectives. HWR-94-046 (Revised). January 24, 1994.

¢ See Reference 12.
5 n/a = not available.
¢ SB = Site background.

Table 5.

Metcalt & Eddy Treated Sediment
15% Cement Mix  30% Cement Mix

Results of Physical Testing of Solidification/Stabilization Products®

U.S. ACE-WES Screened As-Dredged Sediment
10% Cement Mix 20% Cement Mix 40% Cement Mix

217
53.0

614
268
537

269

USC in psi
Water Content at 60°C
Water Content at 100°C 786
2.70
1.16E-06

516

Specific Gravity
Coefficient of Permeability-cm/sec
Dry Densisty in lbs/ft? 64.1
Atterburg Limits
Liquid 103 —_
Plastic 59 -

Slope Angle Degrees - -

4.15E-07

29 128
60.7 27.7

492
18.1

70.3
2.53

5.4
2.61
5.46E-06

3241
2.63
3.12E-07
575

1.42E-05

38.1 47.5

126
67

355

* All analytical data are based upon the average of all sample test results provided by U.S. ACE-WES.
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of dredged matenial. The results for contaminant reduc-
tion are shown in Table 6. There is essentially complete
destruction of organic compounds. The metals are re-
duced by dilution and by loss to the gaseous side-
stream. Moreover, the metal values are in the range
found for commercially available cements. Strength tests
have been camied out and show that the sediment-
derived product meets compressive strength standards.
Cement production is therefore a method that is suc-
cessful in reducing the contamination levels and pro-
vides an end product suitable for beneficial reuse.

Westinghouse

The Westinghouse Science and Technology Center dem-
onstrated the use of a plasma torch for destruction of
organic contaminants and immobilization of metals in a
glassy matrix. The plasma torch is an effective method
for heating sediments to temperatures higher than can
be achieved in a rotary kiln. On the other hand, feeding
of the matenial into the plasma region is more complex
since dewatering is necessary, and residence times in
the high temperature regions are difficult to adjust. A
schematic diagram of the Westinghouse apparatus is
shown in Figure 4. The results for contaminant reduction
are given in Table 7. The end goal of the processing is
not only to reduce contaminant concentrations, but, also
to produce a useful final product. In order to do this, the
overall composition of the treated material is optimized
for glass production. Glass tiles and fiber glass materials
were successfully produced dunng the pilot-scale test

work. Glass production can, therefore, be considered as
successful in reduction of contaminant levels and pro-
duction of a valuable end product.

5. Operational-Scale Program

As mandated under WRDA 1996, the end goal of the
testing program is to produce one or more production-
level demonstration facilities that can used as part of the
total solution for management of dredged material from
the harbor. Detailed engineering designs of plants for
the production of cement and glass are now in progress
and will be completed in early 1998. Construction of the
facilities may begin in 1998 with a prospective comple-
tion date prior to the next century. This schedule is
dependent on availability of funding from the private
sector. Demonstrations of the sediment-washing ap-
proach are planned for early 1998 and operation of a
large-scale demonstration facility by the end of 1998.

Conclusions

A short description has been given of the highlights of a
unique federal program for dredged material demon-
strating decontamination. This program began with tests
at the bench-scale level and will progress to a goal of
production-scale volumes of up to 375,000 m? utilizing a
“treatment train” approach. The breadth of the program
has been increased through cooperation with groups
who have carried on self-funded test programs. The
bench- and pilot-scale results described here demon-
strate that decontamination may be a viable method for

Flue gas Gas cleanup Clean
Modifiers > quench > equipment - g:z
\ 4
Gas-fired
As-received Reactive
sediments » Meiter
2400°-2500°F :
Additives
A
Y A\ 4
Natural . Economelit™ High quality
gas ¥ > (olassy matenal with »  blended cement
cementitious properties)
Figure 3. Schematic diagram showing the Institute of Gas Technology system for production of blended cement from dredged material.
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Table 6.  Summary of Resuits for the institute of Gas Technology Cement Process

Percent NJ NJ NY
. Contaminant As-dredged Treated Reduction Non-Resid.’ Resid.2 Resid.?
2,3,7,8 TCDD (ppt) 23 0.35 98.47 - — -
O CDD (ppt) 11879 37 99.97 —_ - —
TCDO/TCDF TEQ (ppt) 513.2 1.406 99.72 - —_ =
Total PCBs (ppm)* 8.6 0.31 96.39 2 0.49 1
Anthracene (ppb) 18735 0 100 10,000 10,000 50,000
Benzo(a)anthracene (ppb) 171585 0 100 4000 900 224
Chrysene (ppb) 16878 0 100 40,000 9000 400
Total PAHs (ppb)* 293,854 0.16 100 — n/a’ 396,500
Arsenic (ppm) 39 " .52 96.10 20 20 75
Cadmium (ppm) . 27 0.66 97.55 100 1 1
Chromium (ppm) 298 632.5 212 - — 10
Copper (ppm) 1012 306 69.76 600 600 25
Lead (ppm) 542 29.4 94.57 600 400 sSee
Mercury (ppm) total 2.8 0.092 96.71 270 14 0.1
Zinc (ppm) 1535 280 81.76 1500 1500 20

' NJ Department of Environmental Protection. Non-residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
2 NJ Department of Environmentai Protection. Residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
‘ 3NY Department of Environmental Conservation. Recommended soil cleanup objectives. HWR-94-046 (Revised). January 24, 1994.
“ See Reference 12.
S n/a = not available.
¢ SB = Site background.

tack
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Figure 4. Schematic diagram showing the production of giass from dredged matenal using the Westinghouse Science and Technoiogy
Center plasma torch meiter.
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Table 7.

Summary of Resuits for the Westinghouse Vitrification Process

Percent NJ NY
Contaminant As-dredged Treated Reduction Non-Resid.’ Resid.? Resid.? .
2,3,7,8 TCDD (ppt) 19.0 _ 100 - - —
O CDD (ppt) 9655 8.0 100 —_ - -
TCDD/TCDF TEQ (ppt) 335 0.07 100 - - -
Total PCBs {ppm)* 0.900 .0 100 2 0.49 1
Anthracene (ppb) 7.72 0 100 10,000 10,000 50,000
Benzo(a)anthracene (ppo) 7.19 0 100 4000 900 224
Chrysene (ppm) 8.76 0 100 40,000 9000 400
Total PAHs (ppb)* 109 0 100 —_ n/a® 396,500
Arsenic (ppm) 15.8 4.84 68.7 20 20 75
Cadmium (ppm) 33.3 0.948 97.1 100 1 1
Chromium (ppm) 344 1001 - — —_ 10
Copper (ppm) 1145 1077 59 600 600 25
Lead (ppm) 594 105 82.3 600 400 -8B®
Mercury (ppm) 2.08 0.087 95.8 270 14 0.1
Zinc (ppm) 1695 1240 26.8 1500 1500 20

' NJ Department of Environmental Protection. Non-residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.
2NJ Department of Environmental Protection. Residential soil, direct contact. J.J.A.C. 7:26D, revised 7/11/96.

2 NY Department of Environmental Conservation. Recommended soil cleanup objectives. HWR-94-046 (Revised). January 24, 1994.

4 See Reference 12.
S n/a = not available.
¢ 8B = Site background.

handling at ieast a portion of the contaminated dredged
matenal from NY/NJ Harbor.
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ABSTRACT: Shipping activities in the Port of New York-New Jersey are currently threatened by restrictions on dredging
of navigational channels and private berthing areas because of concerns about the environmental effects caused by ocean
disposal of the dredged material. Current proposals for solutions to the problem include ocean disposal of uncontam-
inated material, use of confined disposal facilities (both upland facilities and containment islands}, subaqueous borrow
pits, and processing and treatment for contaminated materials. A project to produce a complete “treatment train” for
processing and decontaminating dredged material is described. The work is divided into several phases: treatability
studies of commercial and nonproprietary technologies at volumes of 19 liters (bench scale) and up to 19 m? (pilot
scale); specification of a treatment train; and implementation of a large-scale facility that can process 76,000—382,000
m® of dredged material per year. The goal is to achieve operational status for the facility by the end of 1999.

Introduction

Contaminated sediments in fresh and estuarine
waters are a major problem worldwide. The basic
reason is the realization that dredging operations
required for the maintenance of navigable water-
ways, private berthing areas, and different types of
construction operations generate large volumes of
contaminated sediments, which must be disposed
of in an environmentally acceptable way. Contam-
inated sediments can be handled by use of con-
fined disposal facilities, subaqueous borrow pits, or
through decontamination of the sediments. The

! Corresponding author; tele: 516/344-4588: fax: 516/344
5271: e-mail: kwj@bni.gov.

& 1998 Estuarine Research Federation

cleaned sediments can be returned to the ocean,
placed in a landfill, or reused in various types of
beneficial applications. In practice, local and na-
tional regulations restrict the permissible disposal
avenues.

Much effort has been devoted to study of the
various elements of a sediment decontamination
treatment train, including dredging, physical sep-
aration, treatment processes, and final disposal.
Ancillary topics such as understanding contami-
nant distributions in sediments, sediment trans-
port, and biotoxicity effects related to marine dis-
posal of treated materials are also of importance.
For example, in Germany, federal standards have
been developed (Kéthe 1995a, b) for end disposal
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TABLE 1. Summary of contaminants in select New York-New Jersey Harbor sediments (Chen 1994).

Contaminant Newark Bay Arthur Kill Newtown Creek
2,3,7.8 TCDD (ppt) 130 39 9.9
OCDD (ppt) 5,494 3,016 15.369
TCDD/TCDF TEQ (ppt) 197 61 224 °*
Total PCBs (ppm)* 0.92 1.16 2.86
Anthracene (ppb) 1,400 880 5,820
Benzo (a) anthracene (ppb) 3,070 1.460 6.190
Chrysene (ppb) 3,100 1,630 6,050
Total PAHs (ppb)* 32,550 19,120 59,380
Total Herbicides and DDT (ppb)® 145 1.219 420
Arsenic (ppm) 9-17 17-25 3-33
Cadmium (ppm) 1-2 1.5-3 1-20
Chromium (ppm) 175 161 305
Copper (ppm) 105-131 178-304 61-770
Lead (ppm) 109-136 111-261 68-554
Mercury (ppm) total 2-3 2—4 1-3
Nickel (ppm) 3340 20-60 12-140
Silver (ppm) 2—4 2-5 2-3
Zinc (ppm) 188-244 230403 104-1,260

* National Oceanic Atmospheric Administration.

criteria. In the Port of Hamburg (Newzband 1994;
Detzner 1995), a sediment-processing plant has
been constructed to help in the dewatering of sed-
iments and reduction of contaminated material
volume through physical separation. In the United
States, the United States Environmental Protection
Agency (USEPA) has completed a pilot-scale dem-
onstration project, Assessment and Remediation of
Contaminated Sediments (ARCS), to test different
types of decontamination technologies intended
for use on freshwater sediments found in the Great
Lakes region (United States Environmental Protec-
tion Agency 1994). .

A related United States Environmental Protec-
tion Agency and United States Army Corps of En-
gineers (USACE) project (Water Resources Devel-
opment Acts of 1992 and 1996, WRDA) combining
elements of these two examples is presently in
progress in the Port of New York-New Jersey. In
brief, the Port is faced with an operational crisis
brought about by regulatons that reduce the
amount of dredged material considered suitable
for ocean disposal in the coastal Atlantic Ocean.
Currently there are limited alternative options
and, as a result, the continued economic operation
of the Port is threatened. The WRDA project is
intended to demonstrate decontamination tech-
nologies for sediment treatment and to create a
viable treatment train capable of processing sedi-
ment volumes on the order of 382,000 cubic me-
ters per year by the end of 1999. It can be seen
that the work entails a merging of applied and ba-
sic research and development activities with a par-
allel need to accomplish full-scale design and con-
struction of operating facilities. This will require
development of an effective operational public-pri-
vate partnership to deal with the diverse challenges

of the project. The present status of the project is
summarized here.

Characteristics of Sediments From the
NEW YORK-NEW JERSEY Harbor

Measurements of the concentrations of contam-
inants found in the Port of New York-New Jersey
have been made in three locations: Newark Bay
and Arthur Kill in New Jersey, and Newtown Creek,
a small tributary of the East River between Brook-
lyn and Queens in the City of New York. The re-
sults of the measurements of the surface concen-
trations are shown in Table 1. Independent sedi-
ment toxicity tests show that these sediments are
Category 3, that is, they are not suitable for ocean
disposal. The present decontamination project has
used sediments from Newtown Creek for all tests
to date. It is realized that the sediment physical
and chemical characteristics will be variable and
depend on location in the harbor. However, the
contaminant levels at the locations chosen are rep-
resentative of a major fraction of the contaminated
materials that will be dredged harborwide in the
near future. This information is included here
since it is not generally available and is essential in
any planning for choosing appropriate decontam-
ination technologies. The results given in Table 1
were obtained in a project sponsored and evalu-
ated by the USEPA (Battelle Ocean Sciences 1992;
Chen 1994).

Selection of Decontamination Technologies

The guiding principles in selection of technol-
ogies for the demonstration testing were to select
a range of approaches for flexibility in treating dif-
ferent sediment types and different levels of con-
tamination and to make selections from existing
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commercial technologies that could be extended
rapidly to full-scale operation. These principles
were met by soliciting proposals through a request
for proposals that was circulated to approximately
150 technology development firms. Formal pro-
posals for 25 technologies were received and eval-
uated by reviewers from USEPA, USACE, United
States Department of Energy-Brookhaven National
Laboratory .(DOE-BNL), and four participating
universities: New Jersey Insttute of Technology,
Rensselaer Insdtute of Technology, Rutgers Uni-
versity, and Stevens Institute of Technology. Seven
proposals were selected for bench-scale testing
demonstrations. In additon, several tests were car-
ried out by the USACE Waterways Experiment Sta-
tion, Vicksburg, Mississippi.

The selection process envisaged a developmen-
tal process that would lead from bench-scale to full-
scale operations in a series of optional steps. These
further optional steps proceeded from pilot-scale
tests to plants operating at 76,000 m® and 382,000
m?>. These values are to be compared to the yearly
need to process or otherwise dispose of the
2,500,000 m® to 3,000,000 m?® of dredged material
deemed too contaminated for unrestricted ocean
disposal. A confined disposal facility, either upland
or a containment island, may be used to meet
some or all of these needs. Sediment processing
and decontamination can be used to respond to
short-term needs and is a plausible component to
other dredged material alternatives for long-term
needs. The magnitude of the problem suggests
there is an environmental and economic require-
ment for operation of several large-scale facilities
with varied capabilities.

Bench-scale Tests

The bench-scale tests covered technology op-
tions for mixtures with uncontaminated materials
to high-temperature thermal reatments. The spe-
cific approaches follow:

Creation of a manufactured soil by addition of
compost, manure, and other materials.

Solidification and stabilizadon by addition of
portland cement, lime or fly ash, and/or proprie-
tary chemicals to create solid aggregates.

Soil washing using proprietary surfactants, che-

. lating agents, and high pressure collisions to re-
move both organic and inorganic contaminants.

Solvent extraction, a technique similar in con-
cept to soil washing.

Thermal desorption to remove surface contam-
inants. The temperatures used are not high
enough to destroy the organic compounds.

High-temperature thermal destruction. High
temperatures can completely destroy the organic

compounds and fuse the inorganic materials into
a stable matrix. Three technologies were tested
that used temperatures in the range from 750°C to.
3000°C. The products of the testing are suitable for
beneficial reuse as aggregates, cement, and glass.
These products have relatively high economic val-
ues, which would help in the creation of a self-
sustaining industry.

The manufactured soil approach is attractive be-
cause our initial tests have shown that the sedi-
ments pass the USEPA Toxicity Characteristic
Leaching Procedure (TCLP) test (USEPA SW 846/
1311), so that the soil can be disposed of on land
in several ways. Bench-scale tests showed various
types of grasses grew best in a soil containing 30%
native sediment together with added compost and
manure. However, contamination levels are re-
duced only by dilution and use of the final material
may be restricted.

Percent contaminant reductions obtained for
the other approaches are shown in Fig. 1. The val-
ues are based on the contaminant concentrations
found in the end-product, including the effect of
any addition of uncontaminated materials. The
collection of samples, quality assurance, and qual-
ity control were supervised by the consortium of
federal agencies and four university groups. The
values shown in Fig. 1 are presented in a conser-
vative way. Minimum detection limits were used in
the calculation of the reduction fraction where
quantitative values were not found. This resulted
in an underestimate of the actual reduction.

It can be seen that the high-temperature ther-
mal technologies using temperatures higher than
750°C are extremely effective in destroying organic
contamination. The lower temperature thermal
desorptdon process is also effective but has the dis-
advantage of creating a sidestream of toxic mate-
rials, which must then be treated or disposed of in
a separate step.

Solidification and stabilization and sediment
washing were found to have less effect on the sed-
iments. Analysis of the results suggest the treat-
ments may change the chemistry of the contami-
nants and render them more suscepuble to leach-
ing. This could affect the contaminant analyses
and suggests further experimentation with the spe-
cific chemicals used for the treatments is needed
in order to improve performance and for evalua-
tdon of the testing procedures. The separations
technologies used can also lead to recontamina-
tion of the material in the final stages of the pro-
cess. We have tried to work with all the project
participants to improve their technologies to the
maximum extent possible.
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Fig. 1. The reduction of various types of sediment contaminants by seven different treatment technologies is shown. The decon-

tamination processes are 1) solidification and stabilization using proprietary chemicals, 2) sediment washing, 3) solvent extraction,
and 4) thermal desorption. 5), 6), and 7) are high-temperature thermal destruction. Several reasons for the apparent enhancement

of contaminant concentrations are given in the text.

Pilotscale Testing

Pilot-scale testing has been carried out on sev-
eral of the technologies tested at the bench scale.
They are manufactured soil, solidification and sta-
bilization, solvent extraction, and high tempera-
ture treatment to produce cement and glass for
beneficial reuse.

The pilot-scale tests have been completed, and
analysis of the treated materials is in progress. The
amount of material processed in the pilot-scale
demonstrations varied from 3 m® to 10 m® The
intent in this phase was to obtain more detailed
information on the overall mass balance of the
procedures and to obtain data to enable detailed
design of large-scale facilities. It was shown that all
approaches have application in the design of a
complete treatment train for a commercial-scale fa-

cility. Insights were gained into the materials han-
dling of finegrained sediments, which will be a ma-
jor part of the processing.

Related Issues

There are many issues of importance in the de-
velopment of an effective sediment-processing fa-
cility, in addition to the purely technological fac-
tors. Some of the questions that are being ad-
dressed through this project are discussed in the
following sections.

RISK ASSESSMENT

Risk assessment must be considered from a num-
ber of different perspectives, including: risks to the
environment from disposal of the treated materials
and from sidestreams produced in the processing,
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risks to human health including occupational ex-
posures, and risks from failures of components of
the processing equipment. Evaluations of the first
two risk categories indicate that it should be pos-
sible to define an overall approach acceptable
from the environmental and human health per-
spectives. Equipment-dependent risk will be con-
sidered during the design process for the large-
scale facility to make sure problems are addressed
during the design process.

PuBLIC OUTREACH

Processing of large amounts of sediment con-
taining metal and organic contaminants will be of
great concern to the public in the processing area
in end-use locations. This will be true even though
the sediment contaminant levels are not high
enough for classification as a hazardous waste. For
this reason, care has been taken to involve the pub-
lic, including city, state, and local governmental of-
ficials, regulatory agencies, industry, and commu-
nity groups, and to keep them apprised of prog-
ress. Much effort has been devoted at the com-
munity level to discussions of impacts on the local
environment and in efforts to ensure that the com-
munities in close proximity to the processing site
will benefit from the operation.

PROCESSING COSTS

The usefulness of the processing facility is highly
dependent on the total cost (including credits for
beneficial use) of dredging, processing, and ult-
mate disposal of the treated sediments. Costs for
the complete treatment train estimated by the pro-
ject industrial contractors range from about $20
per m® to $120 per m>. Sale of weated materials
and resulting products, such as cement, glass prod-
ucts, manufactured soil, and construction aggre-
gate, among others, will potentially sharply reduce
the net treatment cost.

DispOsAL CRITERIA

Classification of the treated materials and crite-
ria for end use are a critical part of the procedures
described here. Most of the requirements are set
by individual state agencies from the environmen-
tal stand point. Beneficial uses have various crite-
ria, which are determined by the particular appli-
cation.

Treatment Train

Design of a complete treatment train for sedi-
ment processing is in progress. It is based on ap-
plication of the technologies described in this pa-
per. In addition, means for dredging, dewatering,
physical separation, materials transport, residuals
management, and storage need to be finalized.

The basis for the treatment train will rest on the
employment of multiple technologies for the de-
contamination process.

Full-scale Project

The implementation of a full-scale project will
benefit from a public-private partnership to face
the complex issues of financing, siting permits,
beneficial uses, continuing research and develop-
ment needs, and community involvement. While
this has not been done to date in the New York-
New Jersey region, it is a concept that has been
much discussed and used elsewhere. Preliminary
discussions among USEPA, USACE, and DOE-BNL
and many private sector groups are now under way
in an effort to organize an effective team.

Conclusions

The results of bench-scale and pilot-scale testing
of sediment decontamination technologies have
shown there are several viable approaches which
will be environmentally and economically accept-
able. A move to demonstrations processing at the
level of 76,000 m® to 382,000 m® per year is un-

derway. Completion of this phase is projected for
1999.
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BROOKHAVEN-RENSSELAER PARTNERSHIP SUPPORTS
"FAST-TRACK" NY-NJ HARBOR SEDIMENT
DECONTAMINATION PROJECT

Upton, NY -- Acting under the federal Water Resources Development Act of 1992, the U.S.
Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers (ACE) are
overseeing a $6.5-million, two-year project to decontaminate sediment dredged from New York-New
Jersey (NY-NJ) Harbor.

Dredged sediments must pass state and federal testing criteria prior to unrestricted ocean disposal.
Recently revised regional guidelines have established more stringent biological and chemical criteria.
As aresult, the volume of contaminated dredged material potentially prohibited from unrestricted
ocean disposal may increase.

If the harbor is not routinely dredged, large cargo ships will not be able to navigate it. The subsequent
‘ loss of business in this major port, which handles 38 million tons of cargo each year, would be
financially debilitating for the N'Y-NJ metropolitan area.

The U.S. Department of Energy's (DOE) Brookhaven National Laboratory is working with EPA and
ACE as the technical project leader for evaluating the effectiveness of technologies developed by
private industry for decontaminating sediment dredged from NY-NJ Harbor. In addition, four
educational institutions in the NY-NJ area -- Rensselaer Polytechnic Institute, Stevens Institute of
Technology, Rutgers University and the New Jersey Institute of Technology -- are working with EPA,
ACE and DOE to help provide the very broad range of technical expertise that is needed to meet the
project objectives.

Brookhaven Lab's Keith Jones, the principal investigator in the harbor cleanup project, said, "We are
trying to find a viable solution on a fast track, using sediment decontamination technologies that we
hope will really meet the environmental and economic crises caused by contaminated sediments."

Brookhaven solicited requests from 150 vendors for clean-up technologies and received 25 proposals
from 24 companies. Out of the 25 proposals, seven technologies were chosen for testing. Each of the
seven finalists has been provided with approximately 17 pounds of harbor sediment, containing such
pollutants as heavy metals, chlorinated pesticides, semi-volatile organics, polychlorinated bi-phenyls
and dioxins, which must be decontaminated as thoroughly and economically as possible.

The seven finalists and their technologies are:
. Biogenesis Enterprises Inc., Springfield, Virginia -- A soil-washing process removes organics and

metals from the sediment. The resulting wastewater is then treated by chemical precipitation to
remove metals and by oxidation to destroy organics. Possible beneficial uses of the treated sediment

http://www.pubaf.bnl. gov/~pubaf/pr/bn1pr96022l .html 07/26/2000
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include landfill cover and topsoil replacement.

BioSafe Inc., Cambridge, Massachusetts -- Organics are destroyed by heat of 2,200 degrees F, and
a metal-removal process then is employed, if necessary. Treated sediments may be used as landfill .
cover and construction backfill.

Institute of Gas Technology, Des Plaines, Illinois -- Organics are destroyed at high temperatures
and metals are locked into a cement matrix. The resulting product is pulverized with gypsum to yield
Portland cement.

International Technology Corporation, Knoxsville, Tennessee -- Heats sediment to 1,0000F to
change organics to vapor for removal by desorption and uses chemicals to stabilize metals in the
sediment. The company proposed that the treated sediment may be used to produce artificial reefs.

Marcor Environmental of Pennsylvania, Inc., Downington, Pennsylvania -- Chemical treatment
transforms both organics and metals into a solid mineral material. Treated sediment may be used for
construction backfill and secondary building material.

Metcalf and Eddy, Wakefield, Massachusetts -- Uses several technologies to separate and stabilize
metals and organics. Possible uses of treated sediment include landfill cover, construction backfill
and road-paving subbase.

Westinghouse Electric Corporation, Science and Technology Center, Pittsburgh, Pennsylvania

-- Uses a vitrification process that heats sediments quickly up to 5,0000F, which destroys the organics

and creates a glass-like material that immobilizes the metals within. The resulting product may be .
used to make fiberglass and glass fiber products.

In June 1996, additional tests will be undertaken at the Port Newark Marine Terminal, where two or
three of the most successful bench-scale tests will be upgraded to treat 25 cubic yards of sediment
from the harbor. Depending on further funding, the most successful technologies will be scaled up to
industrial size -- 100,000 to 500,000 cubic yards of sediment per year.

Brookhaven National Laboratory carries out basic and applied research in physical, biomedical and
environmental sciences and in selected energy technologies. Associated Universities, Inc., a nonprofit
research management organization, operates the Laboratory under contract with the U.S. Department
of Energy.

-30-
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The bay areas surrounding New York/New Jersey Harbor (Harbor) are naturally shallow, acting as
catchments for river-transported sediments and solids from surface point and non-point sources. Sediments
from the Harbor must be routinely dredged to maintain navigable water depths for shipping channels and
berthing areas for commerce and safe navigation. This action amounts annually to an average of 6-8
million cubic yards of sediment. Ocean disposal at the Mud Dump Site (6 nm. east of Sandy Hook, NJ) has
been the primary alternative for disposal of dredged materials from the Harbor.

‘ Dredged sediments must pass testing criteria prior to unrestricted ocean disposal. The recently revised
Regional Guidance for Performing Tests of Dredged Material Proposed for Ocean Disposal (Draft
December 1992), has established more stringent biological and chemical test criteria. As a result, the
volume of dredged material designated as contaminated and prohibited from ocean disposal has
dramatically increased. Dredged sediments from the Harbor may contain elevated levels of a wide variety
of contaminants, including: heavy metals, polynuclear aromatic hydrocarbons (PAHs), and
organochlorines such as dioxins, polychlorinated biphenyls (PCBs), and chlorinated pesticides.

arbor scene

Under Section 405 of the Water Resources Development Act (WRDA), the U.S. Environmental Protection
Agency, Region 2 and the U.S. Army Corps of Engineers - New York District are jointly managing an
investigation of sediment-decontamination technologies for dredged material management. WRDA 405
authorizes a fast-track (two-year) investigation, including testing and demonstration, of decontamination
technologies to treat contaminated sediments in an environmentally protective and cost effective manner.
‘ Technical support and assistance is being provided to this project by the Brookhaven Rensselaer
I Environmental Partnership-Multi State Alliance (BREP-MSA), which includes Brookhaven National Lab,
New Jersey Institute of Technology, Rensselaer, Rutgers University, and Stevens Institute of Technology.

s
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Treatment technologies must be capable of sufficiently reducing the contaminant levels by separation,

. destruction, immobilization and/or other methods that render dredged sediments suitable for ocean
disposal, upland disposal, or preferably, beneficial use. Treatment will likely require several different
processes due to the complex and varying nature and levels of contaminants and their widespread spatial
' distribution within the Harbor. A complete treatment train will be developed to encompass dredging,
pretreatment, treatment, post-treatment, residuals management, end disposal and/or beneficial use, and all
storage and transport involved therein. Although the exact amount ofmaterial requiring treatment in the
. " future has yet to be determined, an estimate of approximately 500,000 c.y./year is the target figure for
' projecting full-scale treatment operations.

& WORK IN PROGRESS &P

*This work is supported by the U.S. Army Corps of Engineers and the Environmental Protection Agency.
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Commercialization of Dredged-
Material Decontamination
Technologies
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om the tuec of = ray and lom | tion of different technologies for the decontamination of dredged material.
project  for tbe EPA and ; ; : Y . . . .

P ecs manager. f‘;'r e The project is organized so that commercialization is achieved in a

tion of sediment decontamination Seamless way, starting with validation at the bench- and pilot-scale levels,
';;,‘;,":,,‘“g‘;;{‘j,’,:‘;;”;';:foﬁ:’;}” and ending with the actual construction of operational facilities. This is the
CSuadagmits & sewor contracts  first integrated sediment decontamination program in which a step-wise
Natlonal Laboratory, Uptom, New  bench-scale validation process of innovative/emerging technologies will
revenrch wnd dovieboneton Scale-up to a production-scale facility capable of processing up to 375,000

e, enronmental engineering  m? of dredged material per year. The need to develop public-private

and nuclear servicestype

programs. He is BNL's contrac-  partnerships for the facility construction is empbasized as a way of

tual respresentative for tbe L . . . .

sediment decontamination obtaining adequate funding for capital and operating costs during the
b E’*c A . . . . .

;‘e::f‘::gpmfe‘ﬁc inated  STATIUD time of the commercialization process. It is expected that the end

sediment program manager with  resylt of the project work will be the creation of economically-viable, self-
tbe EPA, Region 2, New York. He

works in the area of contami- sustaining decontamination technology companies.

nated sediment assessments and

dredged material 2

He is the tecbnical program Human industrial activities in the United States over the past 400 years
manager for the WRDA NY/NJ . . R R . R i

Harbor Sediment Decomtamina-  have resulted in the widespread historical contamination of sediments

Hon reviousty served ot e foundin the national rivers, lakes, and coastal waters. Point, non-point, and

USACE—NY District as an atmospheric sources have all contributed loadings to these systems. During
oceanograpber working on . )

dredged-material assessments.  the past 20 years, there has been an increasing awareness of the
Kerwin R Donato is a USACE . f thi . . . fi ff
program manager for the environmental consequences of this contamination in terms of its effects

on both wildlife and human health. This concern has been reflected in
project and is also working on A . X . K . R X
the Dredged Material Manage-  increasingly-stringent regulations dealing with the handling and disposal
ment Program. He is a cbemical . . . . . .
engineer with past experience on  Of contaminated sediments in dredged material, as well as the remediation

botb industrial and government : : _ : :
S icboie Lo o Of particular highly-contaminated sites.

professor of envirommental The Port of New York and New Jersey is an excellent example of these
gineeri director of t ) . e ;

WMZI recent trends. The Port requires dredging several million cubic meters of
program at Rensselaer : : . . .
Polytechnic Institute, Troy, New ~ SCAiMeENt each year for maintenance of navigational channels and private
York. He bas served as a berthing facilities. Because the Port is one of the largest on the eastern coast
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Decreasing the
recontamination of
these waterways by
employing pollution
prevention measures
is paramount for a
successful plan.

location for ocean disposal of the dredged material located off the coast
of New Jersey was closed (USEPA/USDOT/USACE, 1996).

There are a number of approaches that can be used for the manage-
ment and disposal of contaminated sediment from the Port. These have
been outlined in a comprehensive Dredged Material Management Plan
(DMMP) now under development by the U.S. Army Corps of Engineers—
New York District (1996). Some of the disposal options include a
containment island, subaqueous borrow pits, upland disposal in landfills,
quarries, mines, etc., and decontamination followed by beneficial reuse.
Decreasing the recontamination of these waterways by employing pollu-
tion prevention measures is paramount for a successful plan.

The status of a project to test and commercialize a treatment train for
decontamination of dredged material is summarized here. Earlier summa-
ries have been given by Stern et al. (1996, 1997) and Jones et al. (1997).
The project was authorized and funded by Congress under the Water
Resources Development Acts (WRDA) of 1992 and 1996, with the goal of
demonstrating the feasibility of decontaminating sediment from the Port of
New York and New Jersey.

The goals of the project are easily summarized: (1) the technologies
must meet appropriate cleanup standards; (2) they must be environmen-
tally acceptable; and (3) the cost of treatment must be economically
feasible. Commercialization of decontamination technologies must con-
sider these three criteria. In addition, there are sociological factors
involving the many stakeholders that are equally important.

Cleanup technologies are relatively well established as a consequence
of several decades of experience on cleanup of many different types of soil,
sediment, sludge, and wastewater. Decontamination of sediments may
pose a problem because of the solids and moisture content, its cohesive-
ness, salinity in estuarine and marine systems and the co-matrix of a variety
of persistent contaminants, and possible pretreatment such as de-watering.
Technology selection has been conservative because the time scale for
development of an operational facility was short, based on the urgent need
forsolutions to the dredged material problem in the Port. A useful summary
of the current state-of-the-art has been presented recently (Committee on
Contaminated Marine Sediments, 1997).

It is useful to consider the time scale for implementation of a
decontamination approach to the handling of dredged material. Griibler
(1997) has examined the time frames taken for implementation of new
technologies, and claims that this generally amounts to about 50 years. A
current example is the development of the computer industry, from what
can be taken as a starting point in 1947 with the invention of the transistor,
to 1997 when the technology has effectively revolutionized most aspects
of the modermn world (Isaacson, 1997). The remediation industry has been
in development for the past 20 to 25 years. Hence, in analogy, it can be
argued that decontamination of dredged material is poised for rapid
development in the next few years, and that a mature industry can develop
in 10 to 20 years.

However, the rate-of-progress depends on actions by various con-
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The successful
commercialization of
‘ decontamination
technologies
necessarily will
require a form of
public-private
partnership.

cerned parties in the Port region. They will include the states of New York
and New Jersey, the City of Néw York and other local municipalities, the
Port Authority of New York and New Jersey, the EPA—Region 2, and the
USACE—New York District, cultivating community support and accep-
tance for decontamination. Anyone interested in the commercialization of
decontamination technologies in the Port region would benefit from a
study of these entities. A number of general background works can be cited
(Almond, 1997; Bone, 1997, Jackson, 1995). The operation of the New York
State government during the period between World War I and World War
Il is described by Caro (1974). Similarities in the way the legislature
operated in that era, with operations in the present day, are easily
discernable. Some issues relevant to the operation of the Port Authority and
the states are described by Danielson and Doig (1982). It is instructive to
note the slow rate of change in operations of the entities described.
Instances of contamination of industrial sites in New Jersey are given by
Sheehan and Wedeen (1993) that help explain how the Port sediments
came to be contaminated. The operations of the Army Corps of Engineers
are illustrated by its approach to shoreline restoration (Pilkey and Dixon,

" 1996). The way the Corps manages large-scale engineering projects is

illustrated by the authors.

It can be seen that the successful commercialization of decontamina-
tion technologies necessarily will require a form of public-private partner-
ship, bringing together the private technology developers with the
multitudinous public parties. This type of approach has been applied inthe
Great Lakes region through the EPA’s Great Lakes National Program Office.
Arecent summary of regional activities has been provided by the Sediment
Priority Action Committee (1997). A very general examination of the
process of bringing new technologies for groundwater and soil cleanup to
the commercial stage has been carried out by the National Research
Council (Committee on Innovative Remediation Technologies, 1997). The
content of the book has been summarized by Hirschhorn (1997). Many of
the points covered can be related to the goals of the present project.

CONTAMINATED DREDGED MATERIAL IN THE PORT OF NEW
YORK AND NEW JERSEY

Recently, the problem of sediment contamination and its impacts on
navigational dredging in the Port has received considerable attention from
involved regulatory agencies and environmental/public interest. Imple-
mentation of the revised 1991 guidance in the EPA/USACE Regional
Testing Manual resulted in a considerable increase in the volume of
dredged material that is prohibited from unrestricted ocean disposal. The
need to maintain the viability of the Port while avoiding open ocean
disposal of contaminated dredged material has led to these investigations
of sediment decontamination technologies for application to navigational
dredging and/or environmental problem areas. Squibb et al. (1991)
concluded that concentrations of a variety of toxic contaminants in these
sediments are elevated sufficiently in many locations to cause adverse
effects to the biological community. Heavy metals (Hg, Cd, Pb, Ni, Cu, Zn,
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It was necessary to
structure the work
in a series of tests
that would begin at
the laboratory
scale, and would be
completed with the
operation of a full-
scale facility.

and As), chlorinated pesticides (including DDT + metabolites, chlordane,
dieldrin, and endrin), polynuclear aromatic hydrocarbons (PAHs), poly-
chlorinated biphenyls (PCBs), and dioxins/furans are the major contami-
nants in the Port. Furthermore, several contaminants, detected in the Port
sediments as well as in the tissue of fish and shellfish, have resulted in
fishing advisories in the Port.

APPROACH TO COMMERCIALIZATION

An innovative approach to the organization of the project was
developed at its outset. It was recognized that it was necessary to structure
the work in a series of tests that would begin at the laboratory scale, and
would be completed with the operation of a full-scale facility. It was also
realized that if these steps were undertaken through a series of individual
procurements, the time scale for completion would be extended by several
years. Furthermore, under Federal Acquisition Regulations, it could well be
difficult to make successive awards to a single contractor.

The solution was to organize the project into a step-wise sequence.
Contractors successfully completing demonstrations at the bench-scale
level (19 €) could then be considered for participation in a series of optional
steps at the pilot-scale (19 m?), operational-scale (76,000 m®), and full-scale
(380,000 m?) levels. Work has now progressed into the third phase and has
been very successful in producing a coherent project, or “systems
approach,” that has progressed very rapidly from phase to phase.

The project was also organized so that it could serve as a general
technical resource for the technology vendors interested in commercializa-
tion of decontamination processes. Efforts have been made to give

. assistance to the vendors funded through the project, and also to add

vendors so as to stimulate a wider technology base, and to share
knowledge gained with public agencies and the wider general public in
the region.

This has been very rewarding because there have been several
instances in which contributions have been made 'to technical aspects of
the tests, and to the many questions involved in site selection and
acquisition. In addition, efforts to expand the technology base have been
rewarded by working with additional vendors that could provide existing
infrastructure.

At all times it has been recognized that economics is a2 major driving
force in the work. A technically elegant solution is needed, but overall
operational costs must be bearable. Funding for the work must be obtained
from several sources. While federal and state funds will be available, they
will not be sufficient for construction and operation of major facilities.
Therefore, private funding sources must be applied in a major way in the
commercialization process.

BENCH- AND PILOT-SCALE TESTING SUMMARY

A matrix of technologies was selected for the initial bench-scale testing
phase. They included low-, medium-, and high-temperature methods. A
block diagram showing how they can be combined into a treatment train
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is shown in Exhibit 1. Results obtained in the treatment tests have been
presented previously (Stern et al. 1996 and 1997, Jones et al. 1997). The
overall conclusions of the work are that it is possible to assemble a
complete “treatment train” that can be used to process dredged material
with a wide range of contaminant concentrations. A short discussion of
technologies from the three temperature classes is given to indicate regions
of application and to touch on some of the drawbacks.

Manufactured soil production has been developed by the USACE
Waterways Experiment Station, and applied in test projects. Its inherent
simplicity makes it an attractive approach. Initially, contaminant reductions
are accomplished only through dilution coming from the addition of
materials needed for soil formation. Over time, however, organic contami-
nants may be reduced through phytoremediation and other natural
methods. Sites for disposal will be determined by criteria formulated by the
states of New York and New Jersey. For example, comparison with
residential and nonresidential soil cleanup standards show that the
contaminants in the manufactured soil will exceed standards in several
instances. There probably will be sediments that are less contaminated,
and instances in which this approach could be useful in noncritical
applications.

BioGenesis Enterprises has demonstrated a sediment-washing and
chemical treatment process that has achieved reductions in both organic
and inorganic contaminants of about one order of magnitude. Creation of

Exhibit 1. Block Diagram Showing Possible Components of a Treatment
Train for Decontamination of Contaminated Dredged Material
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Treatment technologies are subdivided into those that use low, medium, and high temperatures to deal
with the contamination. The names of the contractors responsible for each test are indicated.
(WES=Waterways Experiment Station; M&E=Metcalf & Eddy, Inc.; [T=International Technology
Corporation; RCC=Resources Conservation Company; IGT=Institute of Gas Technology.)
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a soil from the end of material would result in a further reduction of about
70 percent through dilution, and extend the applicability of the two
methods.

Processes using intermediate temperatures were successful in reducing
contamination levels (with the exception of metals) by one to two orders
of magnitude. In some cases a contaminant-containing side stream is
produced that would be difficult to dispose of in a full-scale plant. This fact,
combined with relatively high treatment costs and low projected economic
return on the treated materials, led to assignment of relatively low
priorities, to the use of these technologies in the overall treatment train.

High temperature treatments were successful in producing reductions
in organic contaminant levels on three or more orders of magnitude. Some
reduction of metal concentrations occurred through emission into gaseous
side streams, and through dilution by additives used to produce cement or
glass. The main drawback of the high-temperature methods rests in the
costs associated with the energy required for heating the dredged material
to temperatures above 1000°C. The advantages are the destruction of
organics and incorporation of the inorganics in a glassy or cementitious
matrix so that they are not likely to-leach from the product material. The
production of end products that have the potential for high-return
beneficial reuse is essential to the economics of these high-temperature
processes.

In summary, the testing program led to a treatment train that included
both low- and high-temperature technologies that could satisfactorily treat
dredged material with different levels of contamination. It was realized that
improved methods for extraction of inorganics would be important for
future technology improvements.

OPERATIONAL-SCALE TREATMENT TRAIN FOR DREDGED
MATERIAL DECONTAMINATION

Following the completion of most of the bench- and pilot-tests,
program emphasis has shifted to the commercialization of the selected
technologies. The steps to be taken in putting a large-scale treatment
facility into operation are shown in Exhibit 2. A number of steps are being
taken in parallel by the vendors. BioGenesis can supply a facility with
relatively simple equipment. Thus, they are searching for an appropriate
site for a plant. The sites for this work require an area of 10-20 acres or
more, water, rail, and highway access, storage facilities for the as-dredged
material and processed material, and ancillary office and work space.
Other infrastructure such as adequate electric and gas supplies and access
to a publicly-owned treatment works for waste water disposal are also
needed. Ideally, this infrastructure could be shared with one of the other
project participants, Westinghouse Science and Technology Center and
The Institute of Gas Technology, to reduce overall duplication of effort
related to the site development. Since the facility will be contractor owned
and operated, the responsibility for site acquisition has remained largely
with the contractors, with assistance from the federal agencies in evalua-
tion of suitability.
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Exhibit 2. Block Diagram Showing Use of Selected Technologies to Form
a Treatment Train
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Start
Manutactured BioGenesls 1GT Westinghouse
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The present status of each technology is shown and the steps to be taken in the future to achieve
commercialization are indicated (IGT=Institute of Gas Technology).

The planning for the next steps is largely complete. Process flow
diagrams have been produced for all technologies and piping and
instrumentation diagrams have been completed. In some cases equipment
lists have been completed and cost estimates obtained from suppliers.
Designs of the complete facilities have begun. The sediment-washing
process of BioGenesis is simple to implement and could be in operation
in late 1998 at a treatment capacity of about 75,000 m?. Time scales for full
operation of the Westinghouse and Institute of Gas Technology processes
will require from 18 to 24 months.

BENEFICIAL REUSE PRODUCTS

The development of beneficial reuse products that can be sold at a
profit is a key component of the commercialization of dredged-material
decontamination technologies. The beneficial reuse alleviates the problem
of finding appropriate ways of non-ocean disposal for dredged material.
The combination of tipping fees derived from receipt of the dredged
material and the profits from beneficial reuse are a key to setting dredging
costs at a level that is acceptable to the Port users, such as the Port Authority
of New York and New Jersey, the Army Corps of Engineers, and private
clients.

Presently, costs range from $5-$8/m> for dredging and unrestricted
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ocean disposal, and from $45-$55/m? for dredging and disposition at
upland sites. The latter values need to be substantially reduced to ensure
that the Port remains competitive with neighboring ports on the east coast.
It is fairly clear that the manufactured soil option will have a relatively low
return, perhaps less than $10/m?. This return, combined with a compara-
tively low treatment cost, would be sufficient to enable a substantial cost
cut in the tipping fee. The processing costs to produce blended cement
(Institute of Gas Technology) and glass products will run in a broad range
from $50-$100/m?. Returns from beneficial reuse will be in the same range.
Hence, the tipping fee could be thought of mainly as a profit that makes
possible the creation of a self-sustaining business.

The beneficial use area is one in which close cooperation between the
states and private sectors is highly desirable. Criteria for acceptability of
processed dredged material for different uses need to be clearly defined by
the states. The criteria need to include acceptable contamination levels and
conventional criteria for the application, such as standards for compressive
strength for concrete products and permeability for landfill cover.

DECONTAMINATION COSTS

Success of decontamination as a component of a dredged-material
management plan for the Port requires that it is cost competitive with other
solutions or components of the Dredged Material Management Plan. One
option is to solidify and stabilize contaminants in the dredged material to
produce a material suitable for disposal as a sub-base for a parking lot
constructed on a former landfill. Another option is disposal in an already
constructed subaqueous borrow pit in Newark Bay, New Jersey. The costs
in recent years have been from $50-$70/m3.

Costs for the various technologies discussed here have been refined
continuously during the term of the project. The use of sediment-washing
and manufactured-soil production is similar to a solidification/stabilization
process, albeit with different additives. Thus, total costs of this disposal
option should be at the low end of the price range mentioned above.

Thermal treatments are estimated by the vendors to be in a range from
$60-$100/m’. Beneficial use credits are about $60/ton for cement and
potentially in excess of $100/ton for glass. This should be a start in bringing
the overall decontamination cost to a competitive level. Production of

-aggregate materials is a simpler process and has been proposed by several

groups. Treatment costs could be about $35-$40/m>. Return from the sale
of the aggregate would not be as high as for cement, but would still be
sufficient to make the net decontamination cost equal to, or less than,
current disposal costs.

It is often thought that decontamination technologies will be too
expensive and will not be ready for active use in the near term. Results of
the project work do not confirm those conclusions. From a cost standpoint,
it seems to be possible to do decontamination at a total cost that will be
equal and possibly less than the current disposal solutions. Decontamina-
tionapproaches do have the very positive attributes of giving a product that
is environmentally benign and which has a variety of end uses.
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Exhibit 3. Conceptual Plan for Organization of Public-Private Consortium for
Operation of Dredged-Material Decontamination Facility

Sediment Processing Co.
(A Public/Private Partnership)

Grants From
Govt. Sector

Operating

Communtty Facility
Participation

R.O.L for Community
Participation

Revenues and
Grants for Community
Devetopment Profits

Grants for Research
and Devel/Educ,

PUBLIC-PRIVATE PARTNERSHIPS

Public-private partnerships have been mentioned previously as a
valuable way to produce an operational entity devoted to commercializa-
tion of decontamination technologies. This concept has been practiced and

Exhibit 4. Breakdown of Groups That Might Form Part of a Public-Private
Consortium for Operation of a Public-Private Dredged-Material Decontami-
nation Facility (A Listing of Group Responsibilities and Interests Is Also
Shown)

Sediment Processing Co.
(A Public/Private Partnership)
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developed during the course of the decontamination project. The overall
organization of a public-private Sediment Processing Company (SPC) is
shown in Exhibit 3. This dramatizes the idea that a self-sustaining profit-
making company can be created. Distribution of profits to the various
stakeholders is indicated. A partial list of potential participants is given in
Exhibit 4.

The SPC should help to unify a number of stakeholders into a coherent
and focused effort aimed at making decontamination a reality. Participa-
tion from the community side is necessary and will be a great assistance
in reducing frictions over use of a specific site and specific technologies.
Including community groups in the actual decision-making process should
be beneficial. Community development programs, education, and job
training will be carried on aided, in part, by a return of a portion of the
profits of the SPC to the community. '

PUBLIC POLICY ISSUES

Rapid commercialization of decontamination technologies can be
helped and expedited by appropriate public policy actions on all levels of
government. The major need is to devise ways in which the decontamina-
tion companies are assisted in raising private capital to pay for facility
infrastructure development. At the present time, major dredging contracts
are let to low bidders on a project-by-project basis. This is not an adequate
basis for justifying private loans for construction of facilities that must run
for a long-term period in order to amortize the capital costs.

Consideration should be given to the development of mechanisms that
could make long-term commitments for provision of sufficient volumes of
dredged material that would encourage the private sector to apply their
own resources to the development of new decontamination businesses
through the use of private funds. Competitive bidding could be retained
to ensure that the lowest possible prices are obtained. However, recogni-
tion should be given to optimal disposal practices for the dredged material
so that environmental questions are properly taken into account. This
supply could come, at least in part, by requiring application of decontami-
nation technologies to a defined fraction of Federal Navigational Channel
Dredging Projects.

Government can also assist in the development of markets for
processed dredged material by mandating beneficial use of decontami-
nated material in federal and state construction projects. The use of cement,
aggregate, glass, and manufactured soil proposed for beneficial use in the
present project would all be candidates for participation in this type of
program.

Finally, it can be seen that commercialization of decontamination
technologies is a complex process. The need for development of public-
private partnerships is emphasized as a general approach to construction
of a facility because of the large costs. The formal authorization of a limited
liability corporation to operate a public-private partnership is emphasized
with the responsibility of creating and operating a dredged-material
decontamination demonstration facility(ies) could be an effective ap-

ReEMEDIATION/SPRING 1998




- COMMERCIALIZATION OF DREDGED-MATERIAL DECONTAMINATION TECHNOLOGIES

proach in the Port of New York and New Jersey.

CONCLUSION

A general method for commercialization of dredged-material decon-
tamination technologies has been developed in the context of procure-
ments conforming to federal acquisition regulations. Technology demon-
strations were observed by project members and by participating scientists
from regional universities.

A new approach to proceeding from the laboratory-scale to full-scale
treatment plants was developed based on the use of public-private
partnerships. Limited federal funding is being used to supplement major
contributions from private sources to enter into the construction phase.

It can be concluded that decontamination technologies provide a
useful method for dealing with the environmental and economic problems
associated with the handling of dredged material in the Port of New York
and New Jersey. A flexible and innovative approach to the problem is
needed on the part of both public and private interests, and is necessary
for the prompt creation of this new type of business enterprise.
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INVESTIGATION AND LITERATURE SEARCH AND REVIEW OF
LAND APPLICATION OF DREDGED MATERIAL

1. PURPOSE

This report was prepared for Creative Environmental Solutions, Inc. (CES)
by the Maryland Environmental Service (MES), to provide CES with information
regarding the land application of dredged material, specifically agricultural
applications. Information was obtained from a literature search and review, site
visits and interviews with Federal, State and local agency personnel and
landowners.

The context for this report is the potential for land application options for
placement of estuarine sediments dredged from the Tolchester to Sassafras
River section of the C&D Canal Approach Channel. Significant studies have
been completed on material from this channel area because it has been placed
in open-water placement sites in the Pooles Island area (MES, 1993a). The
dredged material is characterized as uncontaminated fine-grained silt and clay
with some sand (0 to 6% sand, 55 to 60% silt and 34 to 45% clay) (Panageotou
et al., 1997).

A mini feasibility study on interim agricultural use of a dredged material
placement area was completed to evaluate concurrent uses of an upland DMP
site over the life of the site. Summary information on this study is included as
Appendix B.

2. BACKGROUND

Throughout the United States, sediments must be dredged from
waterways and ports each year to maintain and improve navigation channels for
commercial and recreational vessels. There are three placement categories
used in the Maryland Chesapeake Bay area: open-water, upland and beneficial
use (USACE and EPA, 1992). The beneficial use concept is intended to use
suitable (clean) dredged marine and estuarine sediments as a natural or
economic resource. Beneficial use sites utilize confined or unconfined
placement (USACE, 1989). As defined by the US Armmy Corps of Engineers
(USACE) and the Environmental Protection Agency (EPA), beneficial use, in the
broadest sense, includes habitat restoration and enhancement, beach
nourishment, aquaculture and mariculture, parks and recreation, agriculture,
horticulture and forestry, strip mine reclamation and landfill cover, industrial and
commercial development, recycling and fill material (USACE and EPA, 1992;
USACE, 1989). :




Dredging of the navigation channels in the Chesapeake Bay and
tributaries for commercial and recreational navigation has been ongoing for
many years. Today, dredging and dredged material placement is strictly
regulated to minimize or avoid significant environmental effects. It has been
estimated that over 85% of the sediments dredged from the Bay and tributaries
are potentially suitable for use as a natural or economic resource (MPA et al.,
1997). The 1991 Govemor's Task Force recognized this potential and
established beneficial use as a preferred placement option (MDOT, 1991).
Leading Bay-area environmental organizations and State regulatory and
resource agencies have endorsed the beneficial use concept and have also
strongly encouraged the use of upland placement alternatives (MDOT, 1996).
The EPA’s Chesapeake Bay Program is currently developing a beneficial use
policy to encourage the use of suitable dredged sediments for habitat restoration
and other beneficial uses that support Bay Program objectives (Blankenship,
1996).

Worldwide, beneficial use of dredged material has been ongoing for many
years (Landin et al., 1994; PIANC, 1996; Landin and Smith, 1987). In the past
decade, beneficial use efforts have been directed toward natural resources and
environmental projects. Predominantly, the focus has been on wetland/habitat
applications due to the significant loss of wetlands throughout estuarine systems
in the United States (Landin et al.,1994; NRC, 1994). The wetland/habitat
applications involve wetland restoration or creation projects using confined and
unconfined placement techniques along existing coastline that has experienced
wetland loss and erosion.

For purposes of this report, upland land applications of dredged material
were investigated. These included agriculture, aquaculture, forestry,
wetland/habitat and residential and commercial development. The information
provided on wetland/habitat and residential and commercial development
provides examples of ongoing or completed projects, with a focus on the
techniques used and their applicability to agricuiture and forestry.

3. REPORT ORGANIZATION

This report is organized into nine sections. The first and second sections
present the purpose and background, respectively. The fourth section presents
a discussion of soil amendments that facilitate vegetative growth on dredged
material. The fifth section presents the various land application options,
including information from the literature search and review and the case studies.
The sixth section addresses land application issues. The seventh section
presents summary discussions of sites that were identified and investigated for
this report. This includes land applications of dredged material that were not
agricultural, forestry, wetland/habitat, commercial or residential in nature. The
eighth section summarizes the report. The ninth section presents a list of



preparers and the tenth section contains the references cited. Appendix A
contains photographic documentation of some of the case studies discussed in
the report and Appendix B contains summary information from a mini feasibility
study of interim agricultural use of a dredged material placement area.

4. SOIL AMENDMENTS

There are several materials that have been researched as soil
amendments to allow for reuse of soils such as dredged material. Nutrient
imbalance and unfavorable pH are seen as two of the major constraints to
vegetative growth on dredged material (Bramley and Rimmer, 1988). It has
been well established that liming of estuarine dredged material is necessary,
when it is placed in upland locations, given the acidity that results from oxidation
of the dredged material. Generally, it has also been found that fine-grained
dredged materials, which contain higher levels of nitrogen and phosphorus, tend
to promote more vigorous plant growth than coarse-textured materials (Gupta et
al., 1980; Combs et al., 1983; Francingues et al., 1985; Landin et al., 1989).

Soil amendments applied to dredged material placement sites for
agricultural and wetland/habitat use include liming combined with the reuse of
on-site topsoil or the addition of fertilizer, compost, manure or sludge (USACE,
1984; USACE, 1985; EPA, 1986; Landin, 1987; Landin et al.,, 1989; De Silva et
al., 1991; Rechcigl, 1995; Gus Gardner, Queen Anne’s County, personal
communication, April 1997).

4.1 Restoration of Soil Materials

The USACE prepared an instructional report for the restoration of problem
soil materials for USACE construction sites (USACE, 1985). The USACE
defines problem soil types as soils that are acidic, saline-alkaline (or saline-
sodic), excessively drained, poorly drained, dispersive clays or wind erodible.
For the land application of Chesapeake Bay dredged material, issues such as
salinity, acidity, drainage and erodibility are the primary concerns. The
techniques that are used to reclaim problem soil types for construction can also
be applied to reclamation of dredged material.

The USACE begins the discussion on restoration of soils by addressing
the need for the incorporation of plans for probable land uses that are
appropriate for the material and the site. The next step after addressing the land
use type is to address the physical manipulation that will be necessary to reclaim
the soil.

For management of dewatered and graded dredged material, each
treatment must be customized to the proposed land use. If the site is designated



for aquaculture, residential or commercial development or for use as fill material,
amendments that enable vegetative growth are not necessary, except in areas of
potential seeding or landscaping. For sites that are designated for agriculture,
forestry or wildlife habitat areas, amendments that enable vegetative growth are
required.

For acidic soils, the USACE incorporates techniques that increase the pH
level to allow for plant growth. In estuarine dredged material, acidic soil results
from naturally occurring sulfide compounds in the material. These materials,
upon exposure to air, oxidize and result in low pH and acidic soil conditions
(Fanning and Fanning, 1989). The USACE recommends preventing exposure to
air, potentially by capping, however with dredged material placement sites,
exposure to air must occur to allow dewatering. Therefore, simply capping the
material is an unsuitable management practice. Liming to increase the pH to
approximately 5.5 is also necessary. This process involves incorporation of lime
into the topsoil; thus, stockpiling the topsoil from the placement area on-site
allows for its use after dewatering and grading. This also alleviates the need to
acquire topsoil from off-site sources.

The USACE stresses that the “total capacity of the lime to correct acidity,
or the neutralizing value, is measured by the calcium carbonate equivalent.”
Based on this requirement, a lime material that is closer to a calcitic or dolomitic
limestone is preferred. In addition, the smaller the limestone particle size, the
faster the neutralizing ability. The USACE recommends 3 to 6 months prior to
seeding as the ideal time for lime application. In an agricultural application, this
may not be possible, so the finest particle size limestone should be utilized for
neutralization. The lime should be worked into the topsoil to at least 6 inches, if
not more for agricultural use. The rate of lime application is based on treating 6
inches of topsoil; therefore, rates should be doubled for 12 inches and tripled for
18 inches. To determine the appropriate lime application rate, the soil should be
tested and the appropriate calculation techniques utilized. The USACE
recommends the Bambhisel (1976) and/or Shoemaker, McLean and Pratt (1961)
techniques.

Because saline conditions can negatively effect plant growth, the salinity
of the placed dredged material should be tested and appropriate vegetation
selected. The techniques that the USACE recommends for treatment of saline
soil materials are: using water from drainage ditches or irrigators to rinse the salt
out; or, using exchange reactions with gypsum, iron sulfate, calcium chloride,
magnesium chloride and aluminum sulfate. The USACE notes that problems
with saline soils would be encountered mostly in the Westemn United States, but
similar conditions exist in recovered marine and estuarine sediments.

Drainage issues are predominantly a concem for sandy and clayey soils.
Dredged material from the Chesapeake Bay could be sandy which would require
engineering design to allow for retention of water on-site to assist with vegetative




growth, if desired. Clayey soils could require engineering design to allow runoff
of water on-site to prevent impoundment of water and potential flooding of an
area. Most maintenance dredged material from the main shipping channels in
the Maryland portion of the Bay is fine-grained in nature. The amount of
drainage or impoundment necessary to achieve the selected land use will dictate
the necessary engineering design factors.

4.2 Routine Maryland County Soil Amendment Techniques

Discussions with Maryland county personnel have shown several
standard soil amendment techniques applied to dredged material placement
sites, specifically to agricultural sites, in Maryland Eastern Shore counties.
These techniques are also applicable to habitat areas and selected landscape or
seeding areas of residential or commercial sites. The counties add lime to bring
up the pH and then add fertilizer, compost or manure in addition to or in place of
reusing topsoil, to increase the organic content of the soil. Typically, the dredged
material for these county projects has a sandy, coarse-grained composition.
Therefore, these coarse-grained dredged materials would require more fertilizer,
compost, or manure amendments than the fine-textured dredged materials
investigated for this report. This would be in addition to, or in place of, topsoil to
increase the organic matter content.

In Queen Anne’s County, soil amendment techniques for placement sites
that will be reverted to agricultural use after dewatering involve the following
general steps:

Strip the topsoil from the site;
Stockpile and seed the topsoil on-site;
Construct the dikes with on-site clay and other on-site soil materials
or with a liner and other on-site soil materials;
Place the dredged material;
Place the topsoil on the exterior of the dikes and seed;
Dewater the site;
Strip the topsoil from the exterior of the dikes;
. Stockpile and seed the topsoil on-site;
. Grade the placement area to the owner's specifications;
10.  Spread the topsoil over the graded area;
11.  Test the soil for acidity and salinity; and
12.  Add lime and fertilizer and mix with the soil.

At that point, the site reverts back to the owner for subsequent planting
and use (Gus Gardner, Queen Anne's County, personal communication, April
1997).




The practice of stripping the topsoil and reusing it as a soil amendment is
essentially the same technique that was verified by Dyvejonck (Landin, 1987) in
a study done on dredged material from the Mississippi River. Dyvejonck found
that sandy dredged material that had topsoil placed before seeding was the most
effective growth medium for grass species. Areas without topsoil had
significantly lower to no growth of seeded grass species.

Use of topsoil as a soil amendment is very effective for sandy dredged
material. Therefore, use of topsoil, in combination with lime, for fine-grained
dredged material from the Bay would further enhance growth and may reduce
the need for additional soil amendments such as fertilizer, compost, manure or
sludge.

As with the use of any soil amendment, the dredged material should be
tested prior to application of lime and fertilizer to determine the appropriate
application rates and the area should be monitored to prevent over-fertilization in
the future.

5. LAND APPLICATION OPTIONS

Land application of dredged material involves: determining the placement
needs; conducting a site review; determining an environmentally and
economically feasible option(s); presenting the option(s) to the pertinent
agencies; public involvement; preparation of environmental documentation;
obtaining approval; and then performing construction and monitoring of the site.

In the United States, the majority of documentation and published
information on land application projects that have occurred over the past two
decades involves wetland and island creation projects by the USACE along
coastlines. Land application of dredged material in the Chesapeake Bay has
included such projects as agriculture, habitat areas, beach nourishment,
construction of commercial facilities such as Seagirt and Dundalk, fill material,
and residential development. In addition to past and ongoing projects, extensive
research has been conducted in preparation for restoration and development of
Chesapeake Bay islands such as Bodkin Island and Poplar Island (Maynord et
al., 1992; USACE and MPA, 1996). Intemationally, the Port of Rotterdam has an
ongoing research project to develop beneficial use technology. The general
results of this research effort are said to be encouraging, but the results have not
yet been publicly released.

The following sections outline agriculture, aquaculture, forestry,
wetland/habitat, and commercial and residential applications of dredged
material.  Literature on land application of dredged material, specifically
wetlands/habitat, includes sources from throughout the United States.



5.1 Agricultural Use

5.1.1 Agriéultural Use Literature Search and Review

Although Maryland counties, specifically Eastern Shore counties, have
conducted dredged material placement on agricultural land with subsequent use
of the sites for several decades, no published reports or other written information
on the techniques used or results of the projects (agricultural productivity and
yield) were identified for this report. Agricultural reuse projects conducted by the
USACE in Maryland also appear undocumented. The USACE agricultural reuse
project discussed in the case studies (page 15) is the only known site in
Maryland and information on the project was obtained from a county
representative. All of the information on case studies (presented in the next
section) comes from interviews with agency personnel and landowners who
participated in the projects.

The following subsections outline research conducted on agricultural
production in relation to dredged material.

5.1.1.1 Glasgow Garden Festival

The Port of Glasgow utilized dredged material for the Glasgow Garden
Festival (Paipai, 1994). The studies found that salinity and acidity were the
major inhibiting factors to using the dredged material as a subsoil and topsoil
material. It was also determined that nutrient enhancement was essential.
Salinity, acidity and nutrient enhancement were carefully managed and the
project was successful. It was awarded the 1987 Better Environment Award for
Industry.

5.1.1.2 Thin-layer Placement, Conversion of
Agricultural Land

The USACE’ working definition of thin layer disposal is: “the disposal of
dredged material involving the purposeful, planned placement of material at
thicknesses that are generally believed to either greatly reduce the immediate
impacts to biota or greatly hasten the recruitment of native biota to the material
without transforming the habitat’s ecological function” (Wilber, 1992).

A project conducted by the USACE in Mississippi placed three feet of
material (considered thin in this case, relative to the ten feet of material
sometimes placed in the area) on a soybean field (Wilber, 1992). This enabled
the landowner to change the crop production to cotton, a more economically



valuable crop. The elevation change made the area more suitable to cotton;
there was no discussion of soil amendments.

5.1.1.3 Agricultural Use of Finé-Grained Dredged
Material

The Permanent Intemational Association of Navigation Congresses
(PIANC) (1992) in their document, Beneficial Uses of Dredged Materials: A
Practical Guide, discusses how fine-grained dredged material can be beneficially
used for topsoil in agriculture. Dewatering, desalination and consolidation must
be accomplished before the material can be used. Clean, uncontaminated
dredged material can be used for food production. PIANC also discusses how
land improvement is a beneficial use when the quality of existing land can be
improved by the placement of dredged material. The elevation may be
increased to make the land more suitable for a particular use or dredged material
may be used to improve the soil structure for agricultural use. Dewatering of the
dredged material is often facilitated by intemal division of the placement area
into cells to allow filling to a limited depth on a rotational basis and reworking the
dredged material with low ground-pressure agricultural or earth-moving
equipment. Dewatering techniques are routinely practical to consolidate dredged
material (Herbich, 1992). Crust management techniques suitable for use at
upland locations have been routinely practiced and refined at the Hart-Miller
Island Dredged Material Containment Facility (MES, 1993b).

There exists the potential to use dredged material placement areas
(DMPAs) for wetland and dune plant nurseries (Wilber, 1991). The outfall pipe
for the DMPA is adjusted to prevent complete dewatering of the dredged material
and thereby maintain sufficient water to grow the target plant species. The site
can also be dewatered and then rehydrated. The dewatering and rehydrating
option allows consolidation of the material that preventing dewatering does not.
Studies have shown that the use of ferttilizers to establish wetland vegetation on
fine-grained dredged material is not necessary (Gupta, 1980; Combs 1983;
Francingues et al., 1985). Therefore, unlike upland agricultural use, turing an
upland DMPA into a wetland/dune plant species nursery could avoid the need to
fertilize the material.

5.1.1.4 Soil Amendment & Agricultural Crop Studies,
Masonville, Maryland

A comprehensive study of agricultural use of dredged material was
performed by the University of Maryland for the Maryland Port Administration at
the Masonville Dredged Material Placement Site in the Baltimore Harbor area
(Snow et al., 1983). Masonville is located between the Key Bridge and the
Howard Street Bridge on the south shore of the Patapsco River in the Curtis




Creek area of Baltimore. The dredged material that was placed at this site
varied from fine-textured to coarse-grained. Test plots were established in two
ages of dredged material, and the soil amendments used were: no amendments;
partially limed; limed; limed plus Washington D.C. (Blue Plains) compost; and
limed plus sludge from Baltimore. The study was conducted to determine the
productivity of various agricultural plant species (radishes, cucumbers, sweet
potatoes, Canada bluegrass, Kentucky bluegrass, tall fescue, red fescue,
soybeans and field com) in the different unamended and amended test plots and
in different ages of placed dredged material.

One of the primary concerns related to dredged material is sulfuricization
(Fanning & Fanning, 1989). This is the process whereby the naturally occurring
sulfide compounds in dredged material transform to create acid sulfate soils (low
pH soil conditions) as they oxidize (dewater and become exposed to air). The
Masonville study also found that Phragmites (common reed) appeared to
promote the ‘ripening’ (changes in the physical and chemical properties with
time) of the dredged material; though it did present a serious weed problem in
the test plots and has little habitat value. The Phragmites was controlled by
manual methods (without herbicides) during the study. The study also found that
fine-textured dredged material was more susceptible to compaction and puddling
problems when compared to coarse-grained material such as sand. Though the
fine-textured material is more susceptible to compaction (Snow et al., 1983), it
has higher nutrient concentrations and has been shown to facilitate greater
vegetative growth than coarse-grained material (Gupta, 1980; Combs 1983;
Francingues et al., 1985).

The Masonville study determined that significant liming of the dredged
material was necessary to facilitate growth due to the natural sulfuricization
process. The study estimated 18 tons per acre of lime was required to bring the
pH to 6.5 (the accepted level for agronomic and vegetable crops in Maryland).
The study found that Blue Plains compost had more of a liming effect than
Baltimore sludge. This was attributed to the fact that the Blue Plains compost
was already lime-stabilized, whereas the Baltimore sludge was. not, and that the
Baltimore sludge had been treated with ferrous sulfate, which further lowered the
pH and raised the sulfur content. '

Test plots without lime, including ones with the compost or sludge soil
amendments, were completely unsuccessful. Vegetables grew on the limed
plots, but there was greater yield and healthier crops from the limed plots in the
older dredged material area. The lime+compost was the best amendment for
enhanced growth. The depth of liming and amending was also found to be
important. The greater the depth, the greater the yield and health of the plants.
Generally, the shallow-rooted crops, such as radishes, did better than the deep-
rooted crops, such as corn. This was attributed to the depth of oxidation and the
depth of the amendments.




5.1.1.5 Use of Dredged Material as a Soil Amendment
for Marginally Productive Agricultural Soil

Gupta et al. (1980) conducted studies to determine the physical properties
of dredged material, marginal soils and mixtures of both. Greenhouse studies
were also performed to determine the dry matter production of barley (Hordeum
vulgare) and annual ryegrass (Lolium muiltiflorum) grown in these three soil
mixtures. The dredged material was from uncontaminated sites and the
marginal soils were obtained from sites within 20 kilometers of the dredged
material site. Soil samples were collected from Alabama, Connecticut, lllinois,
Michigan, Minnesota, Mississippi, New Jersey, New York, Ohio and South
Carolina and were shipped to Minnesota for the study. The dredged materials
were characterized as clay, silt loam, sandy loam, sand, silty clay loam and silty
clay.

The Gupta et al. (1980) study found that the majority of the marginal soils
were sandy in composition. The control used was medium-textured productive
soils from Minnesota. Plant yields were greater for the fine-textured dredged
material than for the coarse-textured marginal soils. When coarse-textured
dredged material was mixed with fine-textured soils, the soils had greater yield
than without the dredged material. The treatment of a mixture of dredged
material and marginal soils had plant growth intermediate to the dredged
material only treatment and the marginal soil only treatment. The dredged
material only treatment had the greatest yield. Yield increased when fine-
textured material was added to coarse-textured material, whether it was dredged
material or marginal soil.

The Gupta et al. (1980) study concluded that marginal agricultural soils
could benefit from the addition of fine-textured dredged material by increasing
the depth of the aeration zone in the soil, improving the soil texture, increasing
soil organic matter, increasing plant nutrient levels and reducing wind and water
erosion by increasing vegetative growth.

Subsequent studies by Combs et al. (1983) of the elemental composition
of barley and ryegrass grown on dredged material and marginal soil amended
with dredged material found that the addition of fine-textured dredged material to
coarse-textured, marginally productive soils produced species-specific increases
in elemental accumulation in the plants and increased the dry matter production.
The addition of coarse-textured dredged material to fine-textured soils did not
affect the plant composition and reduced the yield.

The dredged material used for Combs et al. (1980) study was from the
Gupta et al. (1980) study. The treatments were: dredged material only; 2/3
dredged material and 1/3 marginal soil; 1/3 dredged material and 2/3 marginal
soil; and marginal soil only. Elemental composition of the plant referred to the
phosphorus, potassium, calcium, magnesium, nitrogen, sodium, aluminum, iron,
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manganese, zinc, copper, barium, nickel and cadmium concentrations in the
plants grown on the soil treatment. The study found that the initial 1/3 dredged
material treatment significantly increased the mean treatment concentrations of
barium, cadmium, copper, sodium and zinc. This was more significant for barley
than for ryegrass, though ryegrass also had a more significant increase in nickel
and manganese. When further additions of dredged material were used, there
was generally a limited increase in the elemental content of the plants.

In conclusion, the Combs et al. (1983) study found that the maximum
productivity and thus the maximum benefit was from the 1/3 dredged material
and 2/3 marginal soil treatment. The study also concluded that salinity, acidity
and metals levels should be monitored to prevent detrimental effects from
dredged material addition.

Clean dredged material, such as the material investigated for this study,
would not be considered clean if it contained metals concentrations that were
greater than acceptable limits which could be detrimental to plants or animals.
Therefore, no dredged material would be placed on an upland site that had the
potential to introduce unsafe metals concentrations to the environment. Each
placement option has unique site conditions that would be evaluated prior to
placement and material proposed for placement would be tested after
dewatering and prior to use to verify that all elemental and nutrient levels were
within expected ranges.

5.1.2 Agricultural Use Case Studies

Following are summary discussions of sites that were identified and
investigated for this report. The summary discussions present information
obtained from interviews with Federal, State or local agency personnel and/or
landowners.

Many of the county sites are predominantly sandy material which is more
coarse-textured than the dredged material investigated for this report, as was
stated in Section 4.2. The counties typically stockpile and utilize the topsoil to
facilitate vegetative growth. The amendments are added to the topsoil, which is
typically 6 or more inches deep, and tilled in prior to planting. Stockpiling and
reusing the topsoil enhances the naturally higher nutrient levels in the fine-
textured dredged material, when compared to coarse-grained material
(Francingues et al., 1985). Therefore, the fine-textured material may not require
as much soil amending. As discussed previously, liming will almost certainly be
necessary due to the natural sulfuricization process that dredged material
undergoes when exposed to air. The soils should be tested prior to adding
amendments to determine the quantities of lime and fertilizer necessary.




5.1.2.1 Maryland Counties

Several Maryland counties utilize agricultural and other open, unforested
land to create DMP sites. The owner leases a portion of their land to the county
for approximately five years (the lease period varies, depending on site
conditions and the county). For several of the projects, the landowner is paid an
average of $1.00 per cubic yard (cy) for placement (Gus Gardner, Queen Anne’s
County, personal communication, April, 1997).

There are additional county placement sites that are on previously used
agricultural land. These sites were not reverted to agricultural production after
their use or are being used for other purposes not discussed in detail in the
following sections and their projected use is unknown. These are included in
Section 7 as additional case studies of interest.

5.1.2.1.1 Queen Anne’s County

There are several sites in Queen Anne’s county that were agricultural land
prior to being used for placement. Currently, no sites were found in Queen
Anne's County that have been dewatered and graded and were in use as
agricultural production.




5.1.2.1.1.1 Grove Creek DMP Site

Constructed:

Initially constructed 1988. Reclaimed within one
year and utilized for agricultural use until 1996. In
1996, it was reused as a placement site.
Size: 1.4 acres of placement in 1988 and 1996.
Dredged Material: From Grove Creek. Sandy composition.
Vegetation: Currently upland grasses on the exterior and top of
the dike from seeding. Vegetation in interior
unknown. After placement in 1988, the owner was
able to grow alfalfa within three weeks of placement
and use the land for agricultural use until 1996.
Notes: The same techniques utilized for the Price Creek

DMP Site for construction and topsoil were used at
Grove Creek. When the site was reclaimed, topsoil
was spread over the graded area and the soil
amended with lime and fertilizer.

Discussions with the landowner revealed that one week after placement in
1988, the material had dewatered sufficiently and the area was reclaimed.
Within three weeks of dewatering, the area was amended and planted. The area
was planted with alfalfa for the first three of the seven years and yielded
successful crops all three years. The last four years the area was left fallow but
maintained by mowing. The second placement in 1996 was also sandy material
and as of April 1997, the material was dewatered but not reclaimed.

5.1.2.1.1.2 Price Creek DMP Site

Constructed: 1994. Dikes approximately 10+ feet. Material has
dewatered to approximately 4 feet below top of
dike. '

Size: Approximately 10 acres

Dredged Material: From Price Creek. Silty sand composition.

Vegetation: Developed herbaceous growth. Predominantly
Phragmites. Upland grasses on exterior and top of
dike from seeding.

Notes: Site graded to the north. Spillway still draining

facility. Spillway drains to riprapped and vegetated
channel that goes to Craney Creek and then to the
Chesapeake Bay. Evidence of wildlife. No
evidence of agricultural or recreational use of site.
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The county stripped and stockpiled the topsoil on-site, constructed the
dikes with on-site clay and other soil material (or with a liner and on-site soil
material, if clay is unavailable), placed the dredged material, and used the topsoil
to spread on the dikes and seed. The county maintains the weir, spillway, dikes
and fencing during the dewatering. Once the material dewaters, the county will
strip the topsoil, stockpile it on-site and grade the site to the owner's
specifications. Once graded, the topsoil will be spread over the area and the soll
amended with lime and fertilizer. Photographic documentation is presented in
Appendix A.

5.1.2.2 US Army Corps of Engineers

5.1.2.2.1 Kent Narrows Dredged Material Placement

DMP) Site

Constructed: Constructed in 1996/1997. Three placement cells.
Two are connected on the south side of the main
house and one is on the north side of the house.
Dikes are 8 to 10 feet abo