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The Worried Engineer





https://www.e-architect.com/wp-
content/uploads/2018/12/hunters-point-south-
long-island-city-ny-ba141218-bt2.jpg



Ralph Wilson Centennial Park, Buffalo (MVVA)



Ralph Wilson Centennial Park, Buffalo (Flickr)
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Teaneck Creek, Bergen 
County, NJ



• Are nature-based 
solutions dynamic?

• Are we leveraging 
feedback mechanisms?

• Can we embrace 
complexity and change?

• How much control might 
we relinquish?
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Credit: Jim White

Reduce attrition and improve 
survival of larval and juvenile fish 
in navigation channel

Photo: Jim White



Biomimicry 3.8
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Define Context
• Historical System
• Existing and Future River
• Life cycle of Lake Erie Fish
• Water Quality
• Shipping and Recreational 

Boater Conflict

Scoping
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Common Name Species General Habitat

White Sucker Catostomus commersonii benthic, but varied

Shorthead redhorse Moxostoma macrolepidotum littoral

White bass Morone chrysops littoral

White perch Morone americana littoral

Walleye Sander vitreus pelagic

Lake sturgeon Acipenser fulvescens benthic

Muskellunge Esox masquinongy pelagic



Define Context
• Historical System
• Existing and Future River
• Life cycle of Lake Erie Fish
• Water Quality
• Shipping and Recreational 
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Temperature range and expected time of year for spawning, development and lethal temperatures for white bass 
using 2012 data at two stations in the Cuyahoga River navigation channel.



Define Context
• Focus on both larval and juvenile fish
• Focus on the littoral zone
• Larvae and juveniles may be dispersed throughout the 

channel
• River edge is variable
• Condition of existing bulkheads highly variable
• A large percentage of bulkheads will be replaced in 

near future
• Many industrial outfalls, particularly near head of 

navigation
• Commercial and recreational use of the River 

significant
• Shipping industry in the Flats important to the local 

economy
• Multi-directional forces and flows in the River
• Several planned and on-going habitat restoration 

efforts
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Identify Function
• Absorb and dissipate energy 
• Transport larval and juvenile fish
• Nourish – provide food sources and trap 

carbon
• Provide shelter and cover
• Enhance dissolved oxygen
• Clean water
• Cool water
• Quiet noise from boat traffic

and industry
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Design Functions
• Nourish – provide food 

sources and trap 
carbon

• Provide shelter and 
cover

• Enhance dissolved 
oxygen
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Siting Criteria 
• Absorb & Dissipate 

Energy
• Cleanish water
• Cooler water

Systemic  
• Transport larval and 

juvenile fish
• Clean water
• Cool water
• Quiet noise from boat 

traffic and industry



Refined Functions
• How does nature shelter?
• How does nature trap or transform biomass?
• How does nature oxygenate?

Discovering
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BioBalls Sticks in a Basket Dendrite

Leaf Packs Brush Filter Seagrass

Debris Collector

Fish Hive
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an artificial device that is built to replace a lost function
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1819 





1931 1978 2018

CHANGING HABITAT THROUGH TIME

1819

115
Acres

Intertidal Zone

865
Acres

Shallow Water Zone

1:10 
Intertidal to Shallow Water 

440
Acres

Intertidal Zone

800
Acres

Shallow Water Zone

1:2 
Intertidal to Shallow Water 

320
Acres

Intertidal Zone

985
Acres

Shallow Water Zone

1:3 
Intertidal to Shallow Water 

Courtesy of James Corner Field Operations



REVERSING THE TREND

Proposed

115
Acres

Intertidal Zone

865
Acres

Shallow Water Zone

1:10 
Intertidal to Shallow Water 

2018

190
Acres

Intertidal Zone

790
Acres

Shallow Water Zone

1:4 
Intertidal to Shallow Water 

Courtesy of James Corner Field Operations



MIDDLE BRANCH FUTURE VISION



BIODIVERSITY

“Coastal habitats do not function in isolation when supporting secondary 
production but rather are integrated components of larger systems.” (Litvin, 
2018)



Hanover Street Wetlands

Graphics courtesy of 
South Baltimore 

Gateway Partnership

Medstar Harbor Hospital (MHH)

BGE

EB-1

Four Sites under Middle Branch Resiliency Initiative



Hanover Wetlands: Restoration of 10 acres of tidal marsh and aquatic habitat providing a resilient 
shoreline along Hanover Street



1920 Mouth of Patapsco River

BALTIMORE CITY | MIDDLE BRANCH - SITE 5A 4
4



Edge of 
Causeway



Edge of 
Causeway



Erosion of road 
embankment



Phragmites 
australis



Plastic and 
debris



Project Goals

• Primary – Water quality
• Resilience - Abate the erosion
• Enhance diverse microhabitats
• Support native tidal marsh flora
• Create mosaic of shallow, 

intertidal refugia
• Demonstrate innovative practices
• Beneficial use of dredge
• Dynamic, self-adjusting given sea 

level rise
• Design to Budget
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Representative Landscape Cross-section









         



Tensar geotextile fused to 
geogrid to minimize settlement



Item Design Constructed (current)
Stone subbase material quantity 2,000 tons 1,900 tons
Stone subbase top elevation -2.5 NAVD88 +1.0 NAVD88
Settlement Up to 5’ 1.5’ 

(0.8’ initial, 0.7’ primary)



Settlement plate to measure 
elevation change of stone subbase 
due to consolidation of in-situ soils



Measure stone subbase elevation 
settlement of 0.7’ from 9/10  to 9/24

Approximate initial elevation (not 
part of settlement plate data set)



Project Goals

• Primary – Water quality
• Resilience - Abate the erosion
• Enhance diverse microhabitats
• Support native tidal marsh flora
• Create mosaic of shallow, 

intertidal refugia
• Demonstrate innovative practices
• Beneficial use of dredge
• Dynamic, self-adjusting given sea 

level rise
• Design to Budget

Ha
no

ve
r S

tr
ee

t W
et

la
nd

s



The Regeneration Principle
Assure the maximum return of ecological function, habitat and 
ecosystem services to natural capital invested 



CARBON SEQUESTRATION
BIODIVERSITY GAINS

CULTURAL & COMMUNITY

EXTRACTION
DUST
NOISE

TRAFFIC
CARBON EMISSIONS

AIR QUALITY

NATURAL CAPITAL
INVESTED & IMPACTS

ECOSYSTEM SERVICES 
RETURNED



CARBON SEQUESTRATION
BIODIVERSITY GAINS

CULTURAL & COMMUNITY

NATIVE SEED PRODUCTION
BENEFICIAL REUSE
WOOD DIVERSION

CIRCULAR ECONOMY

NATURAL CAPITAL
INVESTED & 

IMPACTS

ECOSYSTEM 
SERVICES 
RETURNED

RESTORATIVE
OUTCOMES

REGENERATIVE
SUPPLY



Baltimore City Camp Small
3000-5000 Tons/yr of wood



“if the U.S. buried 66% of the wood debris from 
its managed forests, net-zero emissions could 
be reached by 2050.”













• Buried Wood reduced sand 
by 25%

• Lowered VMT
• Diverted wood from landfill











Project Goals

• Primary – Water quality
• Resilience - Abate the erosion
• Enhance diverse microhabitats
• Support native tidal marsh flora
• Create mosaic of shallow, 

intertidal refugia
• Demonstrate innovative practices
• Beneficial use of dredge
• Dynamic, self-adjusting given sea 

level rise?
• Design to Budget

Ha
no

ve
r S

tr
ee

t W
et

la
nd

s



Ec
om

im
ic

ry

Drivers

Processes

Feedbacks

Regeneration



• Nature-based solutions can be dynamic, but often limited by:
• Spatial and temporal constraints
• Narrow project goals
• Risk
• Financial

• Feedback mechanisms are not always understood and difficult to model
• We expect complexity and change but fear the unknown

Answer Key
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Christopher Streb, PE
cstreb@biohabitats.com

How much control might you relinquish? 

LinkedIn
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