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Healthy Port Futures:

Rethinking Sediments for Rivermouth Landscapes
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ABSTRACT

Throughout the Great Lakes, port cities are often located
on the rivermouth and where rivermouths once sorted,
shaped, and moved the riverine sediment into the lake.
Their current use as industrial navigation channels
requires cyclical mechanical maintenance dredging. Past
sediment management practices have either placed the
riverine sediment nearshore in confined disposal facilities
(CDFs) or out in deeper open water. Both practices remove
the sediment from the nearshore system, preventing

its potential use in coastal protection, habitat creation,
wave attenuation, and sediment nourishment. However,
novel rivermouth wetlands can draw from both strategies
of containment (as in a CDF) and cost-efficiency of
non-containment (open lake disposal] to allow for the
processing and use of sediment. This article will describe
one such attempt, conducted by the Great Lakes Protection
Fund-supported Healthy Port Futures project. Through

a collaborative design-research process, Healthy Port
Futures used a range of tools to generate, speculate,
model, visualize, and test wetland forms under a range of
social, ecological, and hydrological conditions. This project,
understood colloquially as “the Crescent,” proposed a
semi-circular, partially open-cell wetland design as a
response to the complexity of rivermouth conditions.
Throughout this design-research process, the project
sought to acknowledge uncertainty, assess risk, and
explore a range of outcomes in order to redefine the public
expectations around wetland creation and restoration, and
reimagine innovation along the Great Lakes coast.
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1. Great Lakes Basin. This area is a collection of unique geological, ecological, cultural, and economic factors.
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Central basin, Lake Erie. The mid-
sized port cities of the central basin
are located in historically drowned
rivermouths, and are faced with similar
challenges and opportunities in their
sediment management plans.
Coastline of Lorain, Ohio. Selected

for a 204 wetland creation project,
stakeholders found potential in
nearshore.
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4. Rivermouth Changes. Based on historical maps, Lorain has
undergone several critical changes, including river channel
widening and deepening, wetland loss, shoreline hardening,
and sediment loss, resulted from the industrialization of its
rivermouth.
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5. Semi-open wetland concept. It is a hybrid of the two current sediment management options.
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7. Reference wetlands. They provide critical reference
information regarding the wave protection necessary for
novel wetland establishment.

8. Physical wave modeling. Wave modeling was conducted on
iterations of vertical, multiple row, and curvilinear designs,
testing their performances under a series of set conditions.



1 Background and Problems

Rivermouths are one of the most vitally
important, and perhaps most contested,
landscapes of the North American Great Lakes.
These liminal lands are critical to the ecological,
hydrological, and economic health of the

region, but often in conflicting and unaligned
ways!'. Impacts of rivermouth development

and industrialization during the 19th and 20th
centuries are now being fully realized. Without
the sedimentary processes of a healthy functional
rivermouth, valuable habitats languish, leading
to the deleterious effects seen across the Great
Lakes, including prodigious wetlands loss,
shoreline erosion, low water quality, and
shrinking undernourished beaches. In particular,
the sorting of riverine sediment in the lacustuary
zone is one of the most critical and threatened
functions of rivermouths. Where the river and
lake meet, the variable currents, flows, and waves
sort, divert, shape, and transport the sediments.
In turn, this material is critical in forming and
maintaining coastal habitats, which all local
biotic communities rely on. As sediments flow
downstream toward flatter lands, they slow
down. This sorting process leaves larger sands
and cobbles upstream, while smaller sands, silts,
and clays move on to interact with the slower
flow in the larger lake® (Fig. 1).

Throughout the basin, many of these
rivermouths have been replaced by portlands.
Port landscapes seek to restrain the rivermouth
into a final form to ensure easy and reliable
navigation. In the process, the river- and lake-
shore are armored, the once-shifting river
channel deepened and straightened, and the
rivermouth protected from abrasive waves,
impacting important processes, especially those
relying on the flush and movement of sediments
into the lake. Maintaining the industrial function
requires continual management, albeit strenuous,
expensive, and repetitive, of this critical mud.

Healthy Port Futures (HPF)? is an initiative
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funded by the Great Lakes Protection Fund,
aimed at working with municipalities, state and
federal agencies to research innovative sediment
design aimed at building coastal resilience of
the Great Lakes. As the name suggests, this
large project views sediment management
within these valuable coastal landscapes as a
generator of social and ecological health, not
simply something that attempts to avoid harm.
Building off the efforts of the Dredge Research
Collaborative, HPF continues the innovative
work around celebrating and designing with the
once-condemned waste product of sediment,
believing that there is value in reconsidering the
journey of river mud itself as a primary agent
in the restoration of ecological assets native to
rivermouths.

The focus of this HPF project is a rivermouth
port city situated thirty miles (48 km) west of
Cleveland in the central basin of Lake Erie (Fig. 2).
Lorain, Ohio was once a thriving rivermouth
city, however, like many of Great Lake port
towns, many of its industries have gone,
resulting in vacant but often irretrievably altered
river landscapes (Fig. 3). The shoreline reveals
the vestiges of the altered coast—past uses
have transitioned to current recreational ones.
However, significantly absent are Lorain’s once
abundant coastal wetlands and sandy nearshore.

Ecologically, The Great Lakes coastal
wetlands are reliant on the lakes’ inherent
fluctuating hydrological conditions and large
range of spatial and temporal disturbances.
The water level variations impact net erosion
and net deposition at specific sites by altering
the sediment transport. During high water
periods, the storm waves erode substrate and,
at the same time, place inorganic sediment in
previously inaccessible areas. In low water
periods, the sediment deposits through littoral
drift. This ebb and flow of sediment creates
a resilient wetland, able to recalibrate itself
after disturbances. The biotic communities

are uniquely adapted to these conditions, and

often, the ecological health is reliant on the very
unstable and uncertain hydrological environment.
This would improve the habitat resilience and
complexity by discouraging dominant species,
encouraging vegetation succession, and creating
variation in vegetation structure and sediment
texture'”. This diversity in turn benefits the health
of different biotic communities, including the
benthic invertebrate, fish, and waterfowl™.
However, as much as the wetlands are well-
adapted to a large range of natural disturbances,
anthropological disturbances have led to wide-
spread wetland loss. Historical maps from
the early 20th century reveal that the littoral
bathymetry along the shore has deepened by
approximately two meters, and the soft bottom
has been scraped down to hardpan, a compacted
clay layer cemented to the lake floor. Gone is the
broad shelf of fish habitat and wetlands which
dissipated waves and offered protection to the
uplands and homes. In its absence, Lorain’s
nearshore is an environment with intensive wave
reflection, where large waves crash onto armored
shorelines. Lorain’s coastline suffers from long-
term sediment loss and displacement, seen clearly
in the loss of wetlands, coastline erosion, and
subsequent hardening of the nearshore (Fig. 4).
At the scale of the Great Lakes, both
sediment placement and wetland creation require
innovative, cost-effective, and low-maintenance
approaches. Similar to other port cities, in Lorain,
sediment has either been confined in the confined
disposal facility (CDF)"! or unconfined in open
deep water. Both practices effectively removed
sediment from the nearshore, limiting its vital
role in coastal protection, habitat creation, wave
attenuation, and beach nourishment. Sediment,

long thought to be waste, is now considered a

() This process is clearly defined and well understood by way
of what is known as the Hjulstrom curve, which defines the
relationships between particle size and velocity, and its
corresponding erosional or depositional outcomes.

(2 For more information about HPF, please visit the official

websites of Healthy Port Futures and Great Lakes

Protection Fund.
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9. HEEEESHE,

9. Computational modeling plan. HPF chose “lakeview site” to develop, model, and test crescent shape in known conditions.

commodity—the vital material which can be
used to rebuild coastal habitat. While imperfect,
these traditional approaches can inform a

new innovative practice that draws from the
protective characteristics of containment and
the cost-efficiency of non-containment. This
pilot project could expand upon past knowledge
and experiment with novel techniques that

demonstrate broad application.

2 Design Process

Lorain’s effort of beneficial wetland reuse
and creation is spearheaded by both the Ohio
Environmental Protection Agency (OEPA) and
the Buffalo District of the United States Army
Corps of Engineers (USACE), and as such, needs
to address the objectives of both coordinating
agencies. Simply put, the project must address the
navigation concerns of USACE and the ecological
concerns of OEPA. The HPF team joined in
during the feasibility phase to help in siting,
communication with public stakeholders, and

concept development to bridge the objectives and
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values of multiple stakeholders.

Involved in overseeing the dredging,
transportation, and placement of the sediment,
USACE have specific requirements on the
construction of the project: The constructed
wetland habitat should have a certain level
of permanence, existing in its form for at
least 50 years, thus requiring an environment
that supports its establishment and longevity.
Additionally, the wetland can sustain itself only
with minimal maintenance.

OEPA has similar but more ecologically
motivated objectives: The state views the series
of beneficial reuse projects as an opportunity
to explore an innovative regional approach
to wetland re-establishment along the Ohio
coastline, and the restoration of their ecological
functions. The re-established wetlands would be
of high quality, allowing for a diversity of native
flora and fauna to thrive.

Municipality and community stakeholders are
concerned with the integration of the wetlands
into the social and economic health of the

city. The wetlands could attract and boost the
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recreational activities already seen along the Ohio
coast. Anglers, kayakers, surfers, and birders
would benefit from the introduced habitats.
Additionally, coastal landowners are worried
about losing their shoreline, as addressing
erosion has become increasingly costly. Offshore
structures and wetlands could facilitate wave
attenuation and protection in localized areas,
sited in a way that could protect important
onshore municipal infrastructure. Lastly, the
wetlands could provide additional sediment to
the nearshore, thus mitigating some of the erosive
effects beyond its localized form.

Working with regulators, contractors, and the
community stakeholders in a collaborative way
is fundamentally important to the development
of the project. Early on, an agreed-upon vision
of a network of coastal wetlands helped guide
decisions on how the regulations should
be interpreted. This involved working with
regulators and ecologists at OEPA and USACE
in determining how to realize this vision through
sediment placement while meeting related
regulation requirements and community needs.
Through this collaborative process, regulations
are no longer roadblocks, but serve as a method

to achieving a collective vision.

2.1 Design Concept

During this project, HPF focused on restoring
the rivermouth wetlands’ foundational function
of sediment processing. HPF conceived of an
approach in which sediment sorting, movement,
and use could be facilitated by a novel constructed
wetland. This process would hybridize the
mechanical forces utilized by the USACE with
the natural forces of waves and currents. The
sediment will be first placed mechanically, then
dispersed, trapped, and sorted by the waves and
currents within the wetland. In this way, the
riverine sediment would be re-integrated into the
nearshore system, available to be used to build
rivermouth wetlands, nourish the nearshore,

and build the beaches, helping partially mitigate



many of the problems caused by the industrialized
rivermouth.

To create a wetland that allows for
hydrological and geological connectivity, HPF
conceived of a semi-open wetland design (Fig. 5).
This hybridized approach will balance the needs
for protection from waves and connectivity to
the lake, which oftentimes require contradictory
environmental conditions for healthy coastal
wetlands: The lakeside structure will provide wave
protection necessary for wetland establishment
while still allowing for occasional stochastic
disturbance events. This system intentionally
employs waves and currents in creating
ecological complexity and maintaining diversity.
The shoreside opening will encourage critical
hydrological and ecological connectivity to the
nearshore and allow for both sediment drift into
the cell and sediment loss into the environment,

thus promote the redistribution of critical
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sediment into the nearshore. Instead of a fortified,
permanent, and isolated wetland, the semi-open
wetland is permeable, dynamic, and connected—
these characteristics are inextricably linked.
Both temporally and spatially, placing
sediment in a semi-open system nearshore is
significantly and inherently different from the
now highly discouraged practice of open deep-
water placement. The semi-open wetland placed
in the nearshore emulates the rivermouth. Daily
waves slowly winnow out smaller suspended
sediment, while occasional storm events lead
to more substantial pulses, as larger sediments
leave the cell or are re-arranged within it. In
contrast, the open-water placement is timed by
the dredging schedule, which is different from
the natural process. Furthermore, the placement
in the nearshore promotes the nourishment
of sediment-starved littoral zone, which is the

normal destination of riverine sediment in a
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natural rivermouth system. Sediment placed in
the open lake has no such additional ecological
benefits, but rather disturbs important benthic

habitats with foreign clays and silts.

2.2 Site Selection

Based on stakeholders’ objectives and HPF’s
background research, potential sites along
Lorain’s coastline were selected for further
detailed study and exploration (Fig. 6). These
sites were chosen for specific characteristics of
importance to stakeholders, including proximity
to navigation channels, existing wave protection,
public ownership, and presence of recreational
and/or ecological infrastructure. Despite the
similarities, these selected sites represented a wide
range of different coast-port landscape typologies.
The first site, located several miles west of
Lorain’s navigation channel, is a long stretch
of coast adjacent to railroad revetment which
offered the opportunity to experiment more
freely. The other three sites are all located within
proximity to the channel, and thus benefit from
the protection of the harbor wave breakers, short
transport distances, and public access. Through
a more detailed study, HPF will use these diverse
sites to represent the types of coastal-port
landscapes found across the Great Lakes, and
to explore the potential for these landscapes to

support the semi-open wetlands.

2.3 Design Research

HPF utilized both conventional and
alternative tools in an experimental process to
develop and test the “Crescent” project. This

process builds on the best experimental traditions

10. TEERGKER , ERERWLTEHBBER FOXNER
kimAS, REVFIERIAEMTR TS FETER. &
FERTELTFEINATERRHSPEBRKRS .

10. Computational modeling results. The modeling results
show proposed interventions in contrast to existing
conditions under typical wave and storm wave events. The
table indicates wave parameters used in the model for both
existing and proposed scenarios.
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of landscape architecture, mixing varied media,
scales, materials, values, modes of analysis,

and open-ended play. It was carefully and
intentionally created to position sediment itself
as an active driver of the designed wetland form
that eluded complete control, carried human and
environmental history, and enabled ecological
productivity and complexity. This approach,
when coupled with early and consistent
collaboration across sectors (regulatory, industry,
and recreational), helped generate, facilitate,
speculate, model, visualize, and test wetland
forms under a range of ecological, hydrological,
and social conditions.

To this end, HPF utilized reference wetland
sites, physical modeling, computational
modeling, speculative drawings, and stakeholder
meetings to advance this concept, refine the

design, and calibrate it to Lorain’s conditions.

2.3.1 Reference Wetlands

To determine whether new wetlands could
be established along Lake Erie’s coast, HPF
researched several reference wetlands remaining
near the harbors of Lorain, Ashtabula, and
Conneaut (Fig. 7) that are of similar wave
conditions, while most of the rivermouth
wetlands have been lost. These wetlands,
wedged between the breakwaters and jetties,
are the unintentional byproduct of past
USACE interventions. Responsive to the lake’s
hydrological conditions, these wetlands are
formed by the changing water levels and drift of
littoral sediment. The daily longshore sediment

transport forms the mounds and hummocks
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while the occasional stochastic storm events shape
the rills and creeks. As important to wetland
formation as maintained hydrological connection
is calibrated wave protection. According to an
initial USACE study on these referenced wetlands,
particular barrier elevations above Low Water
Datum (LWD)® on Lake Erie would be sufficient
to support the establishment of coastal wetlands.
A hemi-marsh was selected as the goal for the
created wetlands, as they demonstrate a wide
range of conditions from emergent woodlands

to deep water and tend to fluctuate spatially

over time. Additionally, certain elevations

would encourage native low and high emergent
vegetation, as well as submerged vegetation

to thrive, while discouraging the growth of

dominant species like Phragmites australis.

2.3.2 Physical Modeling and Form Development
In this project, through physical modeling,
the forms of constructed wetlands were explored:

Resilience was determined by the percentage
of sediment retained after storm events while
complexity was measured by the amount of
topographic variation created by daily events
(Fig. 8). By being iterated on a specific set
volume of stone and sediment in the model,
these forms had varied spacing, depth, and shape.
By observing the forms’ performance under a
prescribed series of daily and storm conditions,
important metrics, such as resiliency, and
complexity, were easily compared.

Through the modeling process, HPF
developed a crescent sill structure. The structure’s

lakeside crest provided wave protection and
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re-establishment after storm events, while the
shoreside opening encouraged hydrological
connectivity to the nearshore.

Additional studies were then conducted
to explored spatial variations designed for the
optimization of 4 variables: minimizing volume
of stone utilized, maximizing volume of sediment
placed, maximizing the perimeter length of each
type of wetland (affecting form complexity),
and allowing for variable protection. Based on
the particular slope of the nearshore lake floor,
the optimal shape is an oval. The sill adopts a
declining height, so that its crest (the midpoint)
is the highest to resist against the greatest wave
impact, while the crescent edges slope gently
towards the lake floor.

Beyond its environmental benefits and its
open-cell concept, the Crescent is also highly
adaptable to be scaled, stretched, and rotated
depending on preferred outcomes and anticipated
conditions—It can be used either individually or
in tandem to hold different sediment volumes or
achieve desired conditions suitable for specific
wetland habitat types. The sill height can be
tuned to specific wave environment as well as

disturbance period.

2.3.3 Computational Modeling and Calibration
HPF collaborated with the engineering firm

Anchor QEA to test the form’s performance

at the “lakeview site.” HPF sited and scaled

the sill and wetland form based on the wave

conditions, nearshore bathymetry, and sediment

capacity. The desired height seeks to balance

protection for wetland establishment and

(3 The data was sourced from National Oceanic and
Atmospheric Administration (NOAA) Tides and Currents.
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11. Speculative drawings. By demonstrating the fluidity of
potential wetland forms, these drawings helped facilitate
discussion around wetland change and permanence.



sediment retention while allowing for occasional

disturbance events. These occasional disturbance

events are intended both to create complexity
through deformation of placed sediment, and
to encourage diversity through disruption of
unwanted monoculture vegetation growth
(primarily Phragmites australis). To provide a
range of potential forms, HPF tested a design
that utilized several crescent forms by altering
sediment height in relation to water elevation,
sill height, and rotation (Fig. 9). In this way,
three different wetland types—submerged
aquatic, low emergent, and high emergent
vegetation—were targeted and corresponding
dredged sediment fill and structure heights were

then designed.

Anchor QEA developed a steady-state Delft-

3D-WAVE model to evaluate the impact of the
interventions on both the typical wave and
storm wave conditions”. Based on the closest

wave data information®, located approximately

four miles offshore of Lorain Harbor, the largest

percentage of waves were from the Northeast,
while the largest percentage of larger wave
heights were from the Westerly directions. The
modeling results showed that, as expected, the
structures dissipated both the typical and storm
waves (Fig. 10), but had a clearer impact on the
storm waves, diminishing them from 7 ~ 8 feet
(2.1 ~ 2.4 m) to less than 3 feet (0.9 m), similar
to the adjacent breakwaters. Additionally, in

a series of speculative drawings, HPF used
these modeling results to further interpret and

visualize the potential range of wetland forms.

2.3.4 Speculative Drawing

Speculation is needed to understand
and communicate to stakeholders, the
range of potential outcome that result from
environmental uncertainties, such as the
variation of lake levels, and the time and
intensity of storm events. This is especially
necessary for this semi-containment system

than previously established containment and

SR | ERLE

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

TR bici 7230
Wetland protection Topographic variation
ZHAERRATAAAERER  RENGMEBEZBROREENRAE,

RTLARY) E BRI I T TR,
Lakes from daily waves to allow

for establishment after sediment
placement.

RS FEMBE, RIRhE RN,
Sensitive structure allows for occasional
disturbance from large storm waves to create
topographic variation and wetland complexity.

=

2 Wetland opening-
SREFFRUR M BRI S

e e g lel WEBRLLR,
;EE;E;’/\ (/Erﬁ/géul ) EIE ﬁ\ E?& 4 Existing

Longshore drift

* ‘hardened e

12. NHMEBINESSR ., B FR—NEQ#HE, BEelE @) Data of typical conditions were sourced from the high
THMRER, MRS TRRGIAIRT AN . monthly mean wave height in 2014 (USACE Wave
Information Studies data) and the long-term annual
average water level (USACE data). Data of storm conditions
were based from the 20-year return period wave condition
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(5 Retrieved from USACE Wave Information Studies (WIS)
Station 92083.

12. View from the shore. The open-side of the wetland will face
the shore, both creating visual attraction and promoting
recreational accessibility.

non-containment systems, as computation When paired with computational modeling and

modeling can demonstrate the structures’ ability study of reference wetlands, the speculative
to attenuate waves only under a set of known drawings helped mediate complexity,
and prescribed conditions, but the rapidly permanency and uncertainty of the project,
changing and unprecedented conditions seen and the coastal environment in general. These
across the basin reduce the prediction accuracy. discussions also assisted in the selection of the
HPF developed a set of speculative drawings to participant-preferred site located adjacent to the
define potential and stakeholder-accepted range existing CDF.
of outcome over a long period (Fig. 11). In this
way, the team was able to facilitate conversations ~ 2.3.6 Synthetic Outcome Based on Design
about expectations by visualizing the possible Research
variations with the features of each site. The Crescent approach navigates the need
for hydrological, ecological, and recreational
2.3.5 Stakeholder Discussions

Conceptualizing the range of potential future

connectivity of wetland nearshore with the wave
protection critical for habitat establishment.

formations, the speculative drawings aided in Ecologically, the open cell allows for increased
facilitating discussions around expectations and aquatic habitat connectivity between the wetland
assumptions among different stakeholders. These  and lake, providing more living space for fish,
discussions explored topics such as: What is the birds, and plants; Hydrologically, the open cell
allowable range of wetland morphologies, the imitates the lost rivermouth acting as a sediment
acceptable degree of morphology deviation, processor, which allows for sediment and
and a sustainable timeline of potential changes seeds to be winnowed out into the nearshore,

with respect to the USACE 50-year mandate? while the gradual loss of sediment allows for
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the placement of additional dredged material;
Recreationally, the shallow, protected waters
around the wetland will attract nearby anglers
and kayakers; Lastly, aesthetically, the simplicity
and elegance of the curved sill seeks to highlight,
and not detract from, the vast expanse of the
Great Lakes. The Crescent envisions a new mode
of sediment management, and by bridging the
knowledge of containment and non-containment
methods forms a rivermouth wetland that seeks
to heal the nearshore environment beyond its

limited boundaries (Fig. 12).

3 Discussion and Review

Currently, the 204 project in Lorain, while
still in the feasibility stage, is calling for a
partially open wetland site—inspired formally
and functionally by the Crescent—on the east
side of the harbor, adjacent to the existing CDF.
Based on the information gleaned from the
design-research processes mentioned above,
including potential site location selection,
reference wetland study, shape optimization,

physical and computational modeling, and

73.2m ({EFARKG0.3m )

0 20 40 80 m
— —
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speculative drawing, the design has changed
dramatically from its initial state to the current
location and figuration, as proposed by the
USACE (Fig. 13), hinting what will ultimately be
constructed.

The change of stakeholders” expectations led
to a less protected, but more connected, preferred
site. The Crescent will utilize the wave protection
by the existing structure. As recommended by the
shape optimization studies, the Crescent structure
is placed at a specific distance offshore balancing
stone cost with sediment capacity and potential
wetland acreage. The planned wetland will be
8 acres, composed of an elevated sedge mound
surrounded by high and low emergent marshes.

The open side of the wetland directly
faces Lakeview Park, a sandy cove utilized
for passive beach activities and as a small
boat launch. The design could further protect
the beach and create additional aesthetic and
recreational value of open wetlands for kayakers,
beachgoers, and birdwatchers. Ecologically, the
newly created wetland will be adjacent to the
already established wetland in the CDFE, which

will encourage the use of the site by waterfowl
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frequenting the neighboring habitat. Smallmouth
bass (Micropterus dolomieui) and perch (Perca
spp.) will be able to access and utilize the sill
as well as the submergent aquatic vegetation
established in the wetland’s open area. The
littoral drift, which transports material from
east to west, can deliver a much-needed flush of
sand to the clay/silt-heavy wetland. Occasional
disturbances from northeastern storms would
further allow for a slow winnowing of clay out
of the wetland into the nearshore.

Balancing the need for protection
and openness and combining regional
geomorphology, wave conditions, land use, and
aesthetic values, these crescent wetlands might
be regionally deployed while being optimized
for local conditions. The replications of the
wetland have the potential to not just reconnect
the sediment flow and strengthen ecological
corridors, but also join in and expand upon
existing recreational networks. In regions with
numerous industrial rivers and ports, this idea
could be far-reaching. Indeed, within the greater
Lorain region, there are several existing and
proposed “blue trails”—regional waterways
used by small boaters, kayakers, and canoers.
Driven largely by local efforts, including those
of Ohio and Lorain Metroparks, the blue
trails will be gradually connected by a series
of created wetlands along the coast, offering
protection and more attraction to various users
(Fig. 14).

By acknowledging uncertainty, potential
for dramatic changes, and calibrating for risk,
this project hopes to redefine and broaden
public expectations around wetland creation
and restoration. Instead of fortifying against

sediment loss, this project facilitates the loss as

13. USACEMIFERRIT AR . MAFHBRIMBIILENIRITS R,
ZEIHPFINE BB\ H T B F ISR SAIR0E .

13. Potential USACE design. The current iteration of this
design, calibrated to be placed east of the harbor, is
influenced by HPF's semi-open Crescent concept.
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gain to the nearshore. Rather than planning for
permanence, this project focuses on creating
the conditions for healthy wetland formation
and expects the wetland to deform and reform
over time. Through monitoring, the project will
provide specific reference information on the
efficacy of the open-cell design, both in its local
performance and its transferability to similar
sites in Lake Erie. More robust design research,
implementation, and monitoring of innovative
coastal and riverine projects are needed for
reimagining our coasts and waters with both the
assurance and resilience that a public landscape
deserves and that public funding demands.

The working process for the project as well

as the form of the Crescent must be understood
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14. Regional water trail. A potential water trail could
connect the existing Lorain-Vermillion Water Trail with
the Proposed Bay Village-Euclid Water Trail, creating
recreational connectivity throughout the region.

as contextual but not universally applicable.
The working process for other HPF projects,
while containing many of the same components,
have evolved along very different lines due to
the fundamentally different environmental,
cultural, regulatory, and economic contexts

they are situated within. These contexts provide
opportunity and inspiration for the development
of ideas that are specifically tuned to a place.

It is the connection to place—to the landscape
and its experience—that makes the work HPF

is doing part of a larger landscape project, not
an extension of coastal or riverine engineering.
Such perspectives are essential to reimagine

and restore coastlands and waters as engines

of ecological, economic, and human health.
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The restoration of coastlands and waters is not
merely problems to solve; it is the great cultural
landscape project of our time'*. The HPF project
understands the sediment of these places as the
active agent of study and intervention when
communicating with these cultural landscapes.
The team believes that this is one of the most
exciting new frontiers for the field of landscape
architecture, which re-established itself between
the science and art of the land" to imagine,
develop, and protect cultural landscapes of the
future. LAF
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AREA (SIZE): 8 acres

CLIENT: State of Ohio

LANDSCAPE DESIGN: Healthy Port Futures

PROJECT TEAM: Sean Burkholder, Brian Davis, Theresa Ruswick,
Matt Moffitt

COLLABORATORS: Zhan Yutong, David Emerman, Walt Dinicola,
Matt Henderson, Ashley Binion-Zuccaro, Josh Unghire, Gerlyn
Hinds

DESIGN PERIOD: June 2019 to present

CONSTRUCTION PERIOD: 2022 ~ 2024 (estimated)

AWARD: 2020 ASLA Analysis and Planning Honor Award

FUND: Great Lakes Protection Fund

REFERENCES

[1] Larson, J. H., Trebitz, A. S., Steinman, A. D., Wiley, M. J.,
Mazur, M. C., Pebbles, V,, ... Seelbach, P. W. (2013). Great lakes
rivermouth ecosystems: Scientific synthesis and management
implications. Journal of Great Lakes Research, 39(3), 513-524.
https://doi.org/10.1016/j.jglr.2013.06.002

[2] Keogh, J. R., Thompson, T. A, Guntenspergen, G. R., & Wilcox, D.
A. (1999). Hydrogeomorphic factors and ecosystem responses
in coastal wetlands of the Great Lakes. Wetlands, (19), 821-
834. https://doi.org/10.1007/BF03161786

[3] Burkholder, S. (2016). Designing dredge: Engaging the
sediment landscapes of the Great Lakes Basin. Journal of
Landscape Architecture, (11), 6-17. https://doi.org/10.1080/186
26033.2016.1144602

[4] Holmes, R. (2020). The Problem with Solutions. Places Journal.
Retrieved from https://placesjournal.org/article/the-problem-
with-solutions/

[5] Davis, B., & Thomas, 0. (2014). From architecture to
landscape: The case for a new landscape science. Places
Journal. Retrieved from https://placesjournal.org/article/from-
architecture-to-landscape/

m



