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ABSTRACT

Landscape architecture is in the midst of a
renaissance. For the first time, a landscape architect
was awarded the McArthur Foundation Fellowship.
Large professional service contracts are being
tendered to practitioners to reimagine urban parks,
waterfronts, and downtown development districts.
The scope and scale of these projects are significant,
as are the impacts these commissions are having

on the social, ecological, and economic fabric of

the cities in which they are taking place. However,
inasmuch as the client-driven professional service
model through which these landscapes take shape
is essential to the financial health and prestige of
landscape architects, it represents only one model
of landscape practice. The Design with Dredge
program seeks to expand beyond services and into

a model of professional practice that proactively
collocates research, design, experimentation,
activism, and adaptive management with community
and strategic partnerships. The model does not
attempt to supplant or undermine the business

of landscape architecture. What it does do is to
widen the aperture of possibilities and extend the
field of action for landscape architects who wish to
engage more directly with the medium of landscape
and specifically with anthropogenic sediment
processes including large- and small-scale dredging
operations. This broadened professional nexus
creates opportunities for practitioners, community
members, academics, regulators, and industry
experts to advance shared conceptual frameworks,
planning priorities, and applied landscape strategies
for resilient dredged material management in

the Baltimore-Chesapeake Bay region, providing

a precedent for others who may wish to explore

new modes of practice and emerging landscape
infrastructure issues facing port cities and coastal
communities.

KEY WORDS

Sediment; Design Research; Landscape
Infrastructure; Professional Practice; Resilience;
Service

wE. BiE BR
EDITED AND TRANSLATED BY Tina TIAN

VOLUME 7/ISSUE 1/ FEBRUARY 2019



1. gt KGR
THEAFHESR

1. Collaborative design
research model for the
Design with Dredge
program
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Regional anthropogenic
sediment manipulation
processes in the
Chesapeake Bay
watershed

Landscape
infrastructure in the
Baltimore Harbor is
comprised of a layered
network of multi-
modal transportation,
industrial, cultural, and
ecological systems.
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Volume

The total volume of dredged
material in innovative reuse

and beneficial use projects
varies. Volumes can range

from as little as 5,000 cubic
yards in small-scale thin layer
placement projects to upwards
of 40 million cubic yards in
large-scale restoration projects
like Poplar Island.
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5. Proposed set of
landscape criteria and
end-uses for dredged
sediment that prioritize
multiple benefits and
partners.
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Stakeholders
Committed stakeholders help
advance innovative reuse and

beneficial use projects in direct

and indirect ways. Among
the ways that stakeholders
support projects are through
advocacy, funding, outreach,
and implementation.
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Social value

Social justice issues are
explicitly and / or implicitly part
of every innovative reuse and
beneficial use project. Among
the social benefits that can

be provided by projects are
access to open space, flood risk
reduction, pollution abatement,
and equitable development.
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Ecological value

Ecosystems are modified during
innovation reuse and beneficial use
projects. These modifications can
be designed to maximize targeted
ecological functions including but
not limited to habitat creation,
nutrient cycling, biodiversity
preservation, and carbon
sequestration.
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Visibility

Many innovative reuse and
beneficial use projects are not
publicly visible. However, increased
visibility ensures greater oversight,
transparency, and strengthens
stakeholder engagement.
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Cost

The costs of innovative reuse

and beneficial use projects are
typically shared between local and
federal government. Additional
cost-sharing arrangements can
be developed when projects
provide co-benefits (social,
ecological, and / or economic] to
targeted stakeholders.
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1 Background and Problems

The Design with Dredge program is a collaborative platform for
applied design research led by Mahan Rykiel Associates (MRA)
in partnership with Brian Davis, assistant professor of Cornell
University and member of the Dredge Research Collaborative
(DRC), and the Maryland Port Administration (MPA). It is
situated within the evolving milieu of contemporary landscape
practice in North America, which since its professionalization
on the continent in the 19th century has embraced a set of
professional concerns that lie beyond the boundary of site. This
is most reflected in the New Landscape Declaration developed
by the Landscape Architecture Foundation and signed by more
than 1,700 practitioners from around the globe, which captures
the contemporary call to action and the expanded field of
landscape architecture today. The Design with Dredge program
positions anthropogenic sediment manipulation processes,
materials, and methods as a subject of landscape architectural
practice. The program works with communities and industry in
the context of sea level rise, changing ecosystems, and cultural
landscapes of the Chesapeake Bay and beyond, through a focus
on the most basic of landscape materials — mud.

This positioning is part of MRA’s proactive approach to
professional practice that leverages research and development,
strategic partnerships, and design activism to move beyond
the conventional landscape architectural service model and its
emphasis on client-driven outcomes to a collaborative work
model that emphasizes multiple clients and multiple outcomes.
The firm formulated this approach, which is described as the
Collaborative Practice model to address the interconnected
challenges of anthropogenic climate change, establish a role for
landscape architects in non-traditional markets, and strengthen
its staff capacity through professional development and
continuing education (Fig. 1). In the context of this expanded
service model, MRA and its partners work to define applied
and pragmatic frameworks for professional engagement that
focuses on questions of economic development, ecological
stewardship, and community identity. Anthropogenic sediment
and its operations provide a panoptic entry point for this
type of proactive landscape practice. Translocated primarily
through landforming processes, a core competency of landscape
architecture, sediment, and specifically dredged sediment is
unequivocally of and about landscape. It is the in-situ substrate
of estuarine ecosystems and coastal wetlands, yet in oversupply,
it is a pollutant with harmful environmental effects. Sediment
is also undeniably urban and infrastructural; it is the stuff on
which many coastal cities are built, an erosional byproduct of
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terrestrial construction projects and residue of marine dredging
operations (Fig. 2).

Understood through this layered lens, sediment is what
Jane Bennett describes as Vibrant Matter, a networked material
with agency that extends beyond the province of humans'. For
landscape practitioners, this formulation of sediment provides
a theoretical positioning tied to the disciplinary dialogue of
landscape urbanism'”, landscape infrastructure, and landscape
instrumentality"”. It also presents a professional proposition for
proactive practitioners interested in engaging sediment processes
as the subject of design inquiry and activism. Both are significant
for Landscape Architecture as a whole, as dredging operations
are expanding in the United States and across the globe as
measured by both the dollar value of dredging expenditures
and the volume of material being dredged'. As such, there is an
opportunity and imperative for landscape architects to establish
new working methods that grapple with this complex area of
landscape concern.

In Baltimore, the port and the city are part of a complex
estuarine environment where legacies of labor, innovation, and
ecological justice overlap (Fig. 3). Every year in this dynamic
environment, natural and anthropogenic siltation processes
infill waterways and federal shipping channels, necessitating the
removal of 1.5 million cubic yards of sediment for navigation.
Throughout the Chesapeake Bay, which includes the approach
channels to the port of Baltimore, the port of Norfolk, and the
Chesapeake and Delaware canal, more than 4.55 million cubic
yards are removed annually”’. In addition to these large-scale
dredging operations, state agencies in Maryland and Virginia
carry out another 200 or so smaller-scale dredging operations
pro re nata, which influence regional sediment dynamics,
ecosystems, economies, and local communities (Fig. 4)''.

Perceived predominantly as a waste product by the public
and regulated by layers of state and federal legislation, these
clays, silts, sands, and gravels are the substrate of coastal cities.
Yet, they remain literally and figuratively liminal: trapped
between land and water, and largely untapped for their potential
in constructing resilient landscape infrastructure. However, with
rising sea levels, surging storms, and subsiding coasts there is an
urgent national need in the United States and an acute call for
action in Maryland for innovative dredged material management
practices that support multi-dimensional resilience that align
with the interests of the state’s diverse groups of stakeholders.

Design with Dredge program is a direct response to this
call, providing a platform for cross-disciplinary collaboration
between landscape architects, as leaders, and community
members, academics, regulatory and policy officials, and
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industry representatives, proactively recasting and reimagining
Baltimore Harbor and Chesapeake Bay sediment as a primary
building block and essential resource for constructing resilient
urban and rural landscapes in the region. The program utilizes
design as a synthesis method to integrate the most up-to-date
sediment science, regulatory frameworks, economic development
agendas, and community programs to develop shared conceptual
frameworks, planning priorities, and applied landscape strategies
for resilient dredged material management (Fig. 5).

The Design with Dredge team has worked across space
and time to deploy research methods that include cartographic
projection, systems mapping, historical investigation, case
studies, typology studies, suitability modeling, material
testing, participatory action, and design projection to engage
stakeholders, probe regulatory boundaries, and enhance the
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technical capacity of program partners in Baltimore and the
Chesapeake Bay. In this article we will discuss this hybrid model
of professional practice through three projects that are radically
different in terms of their scales, objectives, methods, and
impacts. Though radically different, they are bound by the mud
of the Bay and ongoing anthropogenic sediment manipulation
processes that are unequivocally of and about landscape.

2 Design Process

The three projects are the Turner Station urban thin-layer
community resiliency project, the Hart-Miller Island (HMI)
ecosystem restoration and adaptive management project, and
the Mid-Bay beneficial use suitability study. This collection of
projects was intentionally curated to cross scales, landscape
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types, and stakeholder groups, to create a platform to study

and prototype new collaborative working methods for sediment
landscapes and landscape infrastructure. The constellation
should thus be read as a laboratory of professional landscape
practice that explores and engages the varied objectives,
methods, and potential impacts associated with dredging and
anthropogenic sediment systems.

In order to understand these projects, however, it is necessary
to contextualize them within their regulatory framework. The
2001 Maryland Dredged Material Management Act calls for a
rolling 20-year capacity / placement plan for dredging projects
to ensure that federal navigation channels in the Chesapeake
Bay and Baltimore Harbor remain open for waterborne
commerce. Maryland statutes prohibit the open water
placement of dredged material and restrict the placement
of dredged material from the Baltimore Harbor to disposal,
beneficial use, and / or innovative reuse within the Harbor!”'.
As dredged material containment facilities (DMCEF) fill up and
new DMCF’s compete with waterfront development interests in
the Baltimore Harbor, the cost for placement of Harbor channel
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in the landscape to
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Station community and
Chesapeake Bay.

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

High marsh of dredged mater

103

dredged material is increasing.

At the same time, the most up-to-date climate science predicts
Maryland to be the second most chronically flooded state in
the nation by 2050'. In response, the 2017 Waste Reduction
and Resource Recovery Executive Order (EO 01.012017.13)
was issued, which specifically highlights Innovative Reuse and
Beneficial Use (IRBU) of dredged material and partnership
building as tools for sustainable materials management. In
support of this policy objective and to expand opportunities for
IRBU, the Maryland Department of Environment (MDE) issued
a 2017 regulatory guidance document that identifies end-uses
and permitting pathways for dredged material.

2.1 Turner Station

The Turner Station urban thin-layer community resilience
project aims at capitalizing on this expanded regulatory
framework to beneficially use dredged sediment from the
Baltimore Harbor shipping channels to restore the shoreline

of Fleming Park. Located in Baltimore County, Maryland,

Fleming Park is a 20.1-acre open space with 2,600 feet of
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shoreline on the Bear Creek tributary of the Patapsco River!”
(Fig. 6). It is owned and operated by the Baltimore County
Department of Recreation and Parks and serves the historically
African American Turner Station Community''”. For decades,
the community has volunteered in a variety of citizen oversight
capacities in Maryland’s Dredged Material Management
Program, which was created to ensure transparency in managing
statewide dredging operations. Their direct experience with both
the stakeholders and science of sediment management served as
a springboard for the Fleming Park project and continues to be

an asset in mobilizing resources and support for the effort"",
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Working closely with the community, the Design with
Dredge team analyzed the existing site conditions at Fleming Park
including its ecological, cultural, and regulatory dimensions. The
team combined geospatial data including topography, bathymetry,
vegetation, and soil type into a composite 3-D model of the park
identifying opportunities to variably nourish the park’s intertidal
zone with thin lifts of dredged sediment calibrated to target
elevations that correspond to substrate zone, low marsh, high
marsh, and upland improvement areas (Fig. 7, 8).

A historical resource review by the team uncovered archival
photographs of the site, which revealed cultural use patterns
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that the community wished to see reborn in the project including
a boardwalk for crabbing, fishing, and public gathering (Fig.

9). In coordinating regulatory interactions for the project’s
design with state agencies, MRA and the Design with Dredge
team are establishing the first permitting process for urban thin
layer placement in the Chesapeake Bay region. The cooperative
approach, community engagement, and co-benefits strategy (e.g.
ecological, economic, and social benefits) deployed in the design
of Fleming Park offers a site-specific, process-oriented precedent
that highlights how landscape architects can leverage sediment

as a civic resource in an urban environment (Fig. 10).

2.2 Hart-Miller Island

The HMI ecosystem restoration and adaptive management
project serves as a large-scale, state-driven counterpart to the
Fleming Park effort. HMI is a 1,100 acre DMCF closed in
2009 (Fig. 11). Prior to its closure, it was used by the Port
of Baltimore to dispose sediment dredged from Baltimore
Harbor shipping channels. It is intended to be converted
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Plot 4 Plot 6

into a Maryland Department of Natural Resources (MDNR)
recreation site. However, progress on the restoration has been
retarded by water and soil quality issues owing to the dynamic
acid-sulfate processes of dredged sediment. These delays have
and continue to keep the Port of Baltimore entangled in costly
annual operations and maintenance exercises, which draws
resources away from their other dredged material management
needs.

The team saw this inefficiency as an opportunity to apply
landscape thinking to a large-scale sediment restoration project.
The team collaborated with wetland and soil scientists to
develop a hybrid site research strategy combining conventional
scientific methods such as transect studies of soil (physical and
chemical properties) and vegetation (community composition
and percent cover), with landscape synthesis methods such as
expository diagrams of environmental processes, instrumental
analyses of machine tolerances, tool paths and operations,
and experiential representations of the site’s aesthetic
qualities. This produced both a richly textured understanding
of HMI as a landscape and an essential insight into the effects
of its instruments on operations and maintenance expenses (Fig.
12 ~ 14).

To economize operations for the Port, the team developed
a proposal for a 23-acre pilot project aimed at understanding
and accelerating sediment ripening and habitat conversion at
HMI. Twinning maintenance and design, the team based its formal
experimental design strategy on the reach and radius of the Port’s
Volvo EC300E long-arm pontoon excavator and the ability to
balance the cut and fill of on-site sediment (Fig. 15). The team
mocked up and modified the experimental design in the field
with the machine operators, ensuring that implementation of the
pilot project is feasible and efficient (Fig. 16).

The 22.9-foot diameter, 8-foot high circular landforms
will be built, variably seeded with perennial grasses and
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flowering annuals in the spring / summer of 2019, and
adaptively monitored / managed for 3 years to evaluate the
success of habitat establishment along a sediment ripening
gradient. Working between maintenance, design, and adaptive
monitoring / management presents a new operational paradigm
for landscape that suggests a shift in professional practice
outlined by Brian Davis and Thomas Oles in their 2014 article

12l and more recently by Julian

From Architecture to Landscape
Raxworthy in his book Overgrown: Practice between Landscape
Architecture and Gardening'”'. By focusing on the humblest of
harbor material and the tools and techniques used to manipulate
them, the HMI project presents an efficient means and methods

to work with sediment at scale (Fig. 17).

2.3 Mid-Bay
Moving beyond the site, the Mid-Bay suitability study was
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developed as a tool to explore regional opportunities to align
dredging and restoration. The suitability tool was developed
for the MDNR who oversees small scale dredging projects in
the Bay for the state of Maryland. These projects face constant
funding and permitting constraints and are typically situated in
coastal communities that not only rely on navigation channels
but also face challenges stemming from wetland loss and
destruction, and catastrophic flooding resulting from subsidence,
sea level rise, and climate change. All of these problems are
defined in part by sediment, which in the Bay is often simply a
critical resource out of place.

In working with MDNR to develop tools, the team adapted
established technical and conceptual approaches from landscape
architecture, engineering, and coastal science and planning
including regional sediment management, suitability analysis,
and earlier tools created by the state of Maryland such as the
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Maryland Coastal Resiliency Assessment!"* habitat for critical
species, and shoreline inventory data. These elements are
spatialized and related using a multi-parameter geospatial
framework that includes primary parameters which are
weighted and adjustable. The model parameters are Landform,
Dredge Proximity, Beneficial Use, and Coastal Risk (Fig.

18), which were mutually identified by the project team and
MDNR to maximize the financial, environmental, and social
benefits of aligning dredging with beneficial use, and conceived
as adjustable with the understanding that on any given project
or during a certain year or administration particular priorities
might be emphasized or certain project types might be more
possible. The weighted nature of the parameters allows for
this to be accounted for in a basic way. Nested within each of
these parameters are datasets and assessment tools that were
identified as important by MDNR and the project team.
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The team was asked by MDNR to consider two focus areas
in developing the suitability model: Kent Narrows in Queen
Anne’s County and the Lower Wicomico River that straddles
Wicomico and Somerset Counties. In each of these areas the tool
produced an inventory of priority sites that seem plausible based
on initial site assessments by the team and historical MDNR
projects (Fig. 19). Currently MDNR is undertaking additional
site assessment to verify the initial results of the model. While it
is not expected to line up precisely with field assessments, initial
returns suggest that it may be consistent enough to prove useful
as a way of focusing limited agency resources.

3 Discussion

In considering the constellation of projects and design
processes presented here, it would be fair to say that none are

o © Mahan Rykiel Associates, Inc.
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complete. However, each is ongoing and provides continuing
opportunities to learn from and evolve new forms of landscape
practice. Yet, it is clear that the objectives of each project are
uniquely tailored to needs and desires of stakeholders, which
change dramatically from site to site and over time. The three
projects, as well as the broader Design with Dredge program,
have established a trajectory for a new type of landscape
architectural practice in the Chesapeake Bay. However, it aims
for a distinctly hybrid form of practice — one that is motivated
by action and applied outcomes, yet simultaneously self-
reflective and desirous of an inclusive form of landscape that
goes beyond the traditional client driven service model. In the
Chesapeake Bay, the collective effort of citizens, state and local
government agencies, academics, and private practitioners has
established a framework for dialogue that in a period of three
years has matured into a vibrant institutional ecosystem.
Despite that, significant challenges remain to the mid and
long-term success of the enterprise. At the top of the list is
the real and perceived role of sediment as an environmental
pollutant. The US Environmental Protection Agency (USEPA)
sets Total Maximum Daily Loads (TMDL) of sediment (and
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other nutrients) that can enter the waters of the Chesapeake
Bay. However, the law does not distinguish between “good”
sediment in the system that nourishes wetland ecosystems and
“bad” sediment that runs off of impervious surfaces and / or
agricultural fields and into waterways. As a result, there are
real regulatory limitations to how and where sediment can be
translocated in the Chesapeake Bay. The public also conflates
these two types of sediment, which colors public and political
perception of projects that attempt to innovatively reuse or
beneficially use sediment. Further complicating matters within
the region is the regulatory distinction between Baltimore
Harbor sediment and Chesapeake Bay sediment. This two

tier system was established in Maryland to protect the public
from placing sediment containing legacy contaminants that
accumulated in the Baltimore Harbor prior to enforcement of
the Clean Water Act. However, much of the polluted sediment
has since been removed from the Baltimore Harbor and current
MDE guidance requires careful testing and risk-based screening
protocols to determine acceptable end-uses for dredged material.
Nonetheless, the regulatory distinction remains as does the
public stigma of Harbor sediment.

Landscape architects also face an uphill battle to define their
role and value in these large scale sediment and infrastructure
projects, which are typically serviced by engineers, geologists,
and environmental construction companies. These allied
professionals and the clients they represent are often unfamiliar
with landscape architecture and its methods. Worse yet, they
may hold misconceptions about landscape architects that
undermine the discipline’s professional status as a legitimate
partner in complex infrastructural undertakings, which makes
entering and sustaining a market presence in the sediment space
challenging (Fig. 20).

There is however, an opportunity for practitioners and
scholars of landscape architecture who are willing to invest in
building their own capacity and in establishing the relationships
that are necessary to prove the discipline’s value as a trusted
partner and ally in these infrastructural undertakings. The
projects presented here offer a glimpse into the kind of
innovative practices, methods, and co-benefit (social, ecological,
and economic) outcomes that might be possible when landscape
architects fully engage with anthropogenic sediment processes.
As early adopters develop new methods and expanded service
models, scholars and practitioners will have the opportunity
to adopt the tried and true practices pioneered by their
colleagues. At that point, the discipline will have reached a
critical milestone in asserting itself as an essential partner in
landscape infrastructural projects — projects that at their core
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are inherently of and about landscape.

In positioning anthropogenic sediment manipulation
processes as a subject of landscape architectural work, scholars
and practitioners are attempting to recover a medium that has
slipped from the sphere of professional concerns. Frederick
Law Olmsted was concerned with mud in his 19th century
masterwork, the Back Bay Fens. Yet it in the expansion of
landscape architectural concerns in the 20th century, sediment
fell out of professional focus. It may be years before sediment
returns to the mainstream of landscape practice. However,
the theoretical frameworks, design processes, research
methodologies, and cooperative models presented here may offer
an insight that proves useful to those interested in returning

sediment to the subject of the landscape enterprise. LAF
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