
Access

urbanization

inundation

contamination

warming

the physical and psycho-social characteristics of place.  
Things that help us define habitat, quality of life, home 
and our sense of belonging. 

aspects of building, development, and construction 
having to do with the growth of a city as a material place. 

where water is concerned as a condition such as 
sea level rise and permanent inundation, to flooding 
and stormwater or temporarily wet conditions. 

having to do with the pollution of land and water 
such as through brownfield/superfund designations 
or the combined sewer overflows, garbage waste, etc. 

the temperature of the atmosphere and the relationship 
between heat, air, and the material environment.  h
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uncertain futures
When it comes to tackling climate adaptation, it’s important to recognize what conditions 
need to be addressed, where these conditions are, as well as when we should be taking action. 
Because the waterfront is such a large space and we’re looking at it across four dimensions, 
knowing how to intervene is very complicated.   This is particularly important as communities 
like Poughkeepsie prepare for change and investments that will need to be made in order to 
adapt towards the future effectively, appropriately, and strategically.  

Because we’re dealing with projections, there’s a level of uncertainty about what climate 
change actually be like in the future.What will Poughkeepise actually need/want and how 
will that fit into the greater context of global climate change and interconnected systems at 
various scales? Will Poughkeepsie be a Hudson River hotspot or perhaps a post-apocalyptic 
wasteland…will humans even be living on earth? Change is imminent and  unpredictable 
and given what Poughkeepise knows and envisions now, we should embrace that vision 
as well a the possibility of uncertain outcomes and intervene over time in a way that might 
prepare Poughkeepsie for alternative futures.  

N



conditional regimes
The waterfront is the sum of its divisible parts and its whole and comprehending how the whole and 
the parts will change over time and change differently due to evolving conditions is imperative.  These 
conditional typologies can be used as a design tool to understand what might be design concerns and 
how these translate to strengths, weaknesses, and opportunities today and in the future.
  
These typologies can be contextualized at scale and in specific sites in order to make design decisions 
materially and programmatically.  These typologies can be iterated to analyze compounded concerns 
beacuse they do not happen in isolation and will overlap to a greater intensity as this space transforms 
over time.  These typologies can be used as a starting point to comprehend site complexities and create 
design interventions that address these concerns comprehensively.  At the same time, work to integrate 
systems and vitalize services and performances to facilitate resilient and regenerative ecologies today and 
in the future.    
  

+2 overlapping concerns

+3 overlapping concerns

+4 overlapping concerns

+5 overlapping concerns

+Access
+Urbanization
+Inundation
+Contamination
+Warming

Permutations: Overlapping Concerns
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adaptation

mitigation

adjust for inevitable change 

minimize future impacts 

sea level rise
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habitat viability

urbanization/new development

contaminated ground + water resources

global temperature rise

Longview Park                       One Dutchess    Upper Landing Park      Waryas Park            Kaal Rock        Kaal Rock Park    Shadows Marina    DeLaval

Future Shorelines

current

Project Phasing

2050s 2080s 2100
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Iterative 
Phase

Phase 2 Phase 3

Regional Development: 
implement climate adaptive strategies employed along waterfront across Poughkeepsie city/neighborhoods and align goals regionally (Hudson River Valley, state-wide, nationally, etc.) 

Community Engagement: 

The ideas and opinions we have accumulated about the site are not static and because we have time to adapt this waterfront we should definitely revisit the community engagement 
process again and again and really try to reach everyone.  As well community engagement is not just about surveying and feedback, it is also about recognizing the ways in which the 
community contributes to the success  of the waterront and how design programs can enhance existing services and performances that have the capacity to contribute to resilient futures.  
Employing community engagement as more than a planning process but as a design strategy is an opportunity to engage with organisms and materials that might not have a voice
or seat at the table such as the water, the ground, the birds, and the rebels or those that operate and perform ecosystem services spontaneously and are effectively contributing to the 
adaptive capacity of this community in the face of change.  
 

sites located above sea level rise; under developed, under-programmed and/or underused; resilient long-term investments 

sites projected to be impacted by sea level rise; highly developed, highly programmed, and/or highly used; require strategic long-term investments  

walkway over the hudson rip van winkle apartment complex kaal rock shadows on the hudson delaval tunnel/path between delaval and amtrak

One Dutchess Upper Landing Park + Fall Kill Waryas Park Kaal Rock Park Shadows Marina DeLaval

Waterfront Path Waterfront Path Historic Site Waterfront Path Skate Park
Ice House/
Playground Playground Fishing Access Fishing Access

Parking/
Gathering Space

Picnic/Seating
Gathering Space/
Waterfront Path Waterfront Path/Parking Waterfront PathMarina Acess

Public Art Installation/
Waterfront Path

Public Art
Installation/

Waterfront Path

Picnic/Seating/
Gathering Space/

Waterfront Path/Parking

Children’s Museum/
Farmers Market Pavilion/
Fishing Access/Parking

Waterfront Path/
Walkway Elevator



“Risk” is defined as contamination that poses a threat to aquatic life.  Sediment Contamination Risk, for each heavy metal assessed, varies in degree dependent upon whether the water conditions are fresh or saline.  

 **GIS data from NYS DEC was cross referenced to the NYS DEC's Sediment Contamination Assessment 

Heavy Metal Contamination Under Freshwater Conditions

Heavy Metal Contamination Under Saltwater Conditions

Material: recover spent mushroom substrate from local farms and create bricks to augment existing rip rap/shoreline material 
Process: “Biosorption” [water-based remediation] spent mycelium has the ability to adsorb contaminants and store them in tissue
Post Process: Green Mining 

Material: in addition to living shoreline plant palette, inoculate dead wood/soil substrates with oyster mycelium along waterfront
Process: “digestion + translocation” [land-based remediation] live mycelium has the ability to metabolize contaminants and remove 
them from the environment as well as adsorb contaminants and store them in tissue
Post Process: Green Mining 

Living Shorelines Augmented with “Oyster” Mushroom

Living Shorelines Augmented with “Oyster” Mushroom

Mycorem
ediation using P

leurotus spp.  (O
yster M

ushroom)
Sal t  Tolerance

Widely  Cul t iva ted

Abi l i ty  to  Remedia te

Fas t /Vast  Growing

dead or  a l ive ;  land + water  based;  s i te  speci f ic  contaminants :

loca l  mater ia l  ava i labi l i ty

f lood/ t ide/sea  leve l  r i se  res i l ience

Saprophyt ic

l ive  on dead/decay ing mater ia l
coexis t  wi th  l iv ing  plants

large sca le  pro jec t  appl icabi l i ty

diges t ion:  p las t ic ,  petroleum, PAHs,  PCBs
trans locat ion:  heavy meta ls
biosorpt ion:  heavy meta ls ,  PCBs,  PAHs

Exisitng Shoreline Conditions

References:
Akhtar, M., Amin-ul Mannan. (2020). Mycoremediation: Expunging environmental pollutants. Biotechnology Reports, 26. https://doi.org/10.1016/j.btre.2020.e00452
Eggen, T., Sasek, V. (2002). Use of  Edible and Medicinal Oyster Mushroom [Pleurotus ostreatus (Jacq.:Fr.) Kumm.] Spent Compost in Remediation of  Chemically Polluted Soils. International Journal of  Medicinal Mushrooms, 4, 255-261. http://dx.doi.org/10.1615/IntJMedMushr.v4.i3
Kapahi, M., Sachdeva, S. (2017). Mycoremediation potential of  Pleurotus species for heavy metals: a review. Bioresources and Bioprocessing, 4(1). https://dx.doi.org/10.1186%2Fs40643-017-0162-8
Sredlova, K., Skrob, Z., Filipova, A., Masin, P., Holecova, J., Cajthaml, T. (2020). Biodegradation of  PCBs in contaminated water using spent oyster mushroom substrate and a trickle-bed bioreactor. Water Research, 170. https://doi.org/10.1016/j.watres.2019.115274
Tewa Women United. (n.d.) Mycology and Mycoremediation Information and Guide for at Home Mushroom Cultivation for Remediation. [Fact Sheet]. https://tewawomenunited.org/wp-content/uploads/2021/08/Handout-2.pdf
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temperature increase [projected***]

sea level rise [projected***]

changes in water chemistry [turbidity, salinity, pH, temperature]

habitat viability + organism’s metabolic process

sediment acting as contamination sink

water quality [surface + ground]

“oyster” estuarY
Site | Hudson River, Present + Future Shorelines

The Hudson River is considered classified as a “Superfund Site”
due to heavy PCB contamination in benthic sediment and water column. 
PAHs, DDT, dioxins/furans, coal tar, nutrients, sewage, trash, invasive plants, 
and heavy metals (including alumnium, arsenic, cadmium, chromium, copper
lead, mercury, nickel, silver, and zinc) are of water quality concern.

Hudson River Superfund Site

Importance of Benthic Ecologies

Climate Change and Contamination

The Hudson River sediment profile near Poughkeepsie is nearly 90% silt/clay.  
Silt/clay sediments have higher surface area due to particle size and so have 
higher cation exchange capacity (CEC).  CEC enables benthic sediment (sediment 
occurring under water) to act as a sink for contaminants by adsorbing chemicals 
from the water column.  Adsorption (adhesion of contaminants to sediment surface) 
is aided by a diverse microbiome within the sediment which performs bioremediation 
(treatment of contamination using microorganisms) in the Hudson River channel 
and surrounding wetlands.  The benthic ecology, or the sediment ecology, is imperative to 
maintaining water quality in the Hudson River. Wetland ecologies also rely on the 
performance of benthic ecology to act as contaminant sinks.  

Oceans are absorbing higher levels of carbon dioxide (C02), which contributes to sea level rise. 
Due to higher levels of C02 absorption, the water in the Hudson River Estuary is projected to 
become more acidic and saline further upstream.  These changes will disrupt chemical processes 
within the estuary and have impacts across the ecosystem.     

FLOODING 

SEVERE STORMS

WATER CONTAMINATIONGLOBAL 

TEMPERATURE AQUATIC/TERRESTRIAL LIFE RISK

CONTAMINANT LEACHING FROM TERRESTRIAL SITES

CONTAMINANTS IN WATER COLUMN

SALINITY WETLAND + BENTHIC SEDIMENT PERFORMANCE

pH

C02 ABSORBTION

CATION EXCHANGE CAPACITY

CONTAMINANTS IN WATER COLUMN AQUATIC/TERRESTRIAL LIFE RISKMICROBIOTA BIODIVERSITY

BIOAVAILABILITY OF NUTRIENTS

MICROBIOME METABOLISM DECHLORINATION WATER CONTAMINATION
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54 years

24 years

48 years

48 years

66  years

84  years

42  years

42  years

60 years

60 years

time to lumber harvest [diameter breast height (dbh) 12”]
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Selection of Trees endemic to Poughkeepsie Floodplain + Upland Forest Ecologies
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today

2050

2080

2100

Site | Waryas, Kaal Rock, Kaal Rock Park

material forest
Flood Plain Forest [Waryas]

Upland Forest [Kaal Rock + Kaal Rock Park]
In the face of climate change, sea level rise and severe storms threaten 
waterfront infrastructures as well as those across the city of Poughkeepsie.  
Projected urbanization and new development plans also put pressure on 
the material economy. The necessity to build and rebuild, affordably, will 
become increasingly urgent.  In setting the stage for future construction, 
what if Poughkeepsie grew their own? By practicing urban forestry along the 
waterfront and across the city, Poughkeepsie positions itself to not only be 
prepared for future needs, but addresses pressing concerns of the present.  

Urban Heat Island and heat waves pose a major health concern today.  
Much of the waterfront is devoid of shade and strategically sited forests 
could serve to offer heat related refuge during the summer months. The 
forest will also act as a carbon sink, sequestering carbon dioxide and 
improving local air quality. 
 
If down the line, Poughkeepsie wants to build an elevated boardwalk, 
perhaps they could harvest the forest (slated to be underwater) for the 
raw materials.  But even if they don’t the submerged forest remnants 
may serve as vital habitat spaces for future wetland migration.  



DeLaval, City-Wide

graffiti garden

What we design Poughkeepsie to look like ultimately determines who gets to be there, 
and so we need to consider more than what inclusivity could look like, but how inclusivity 
performs. This means acknowledging that climate resilient strategies might be found in 
unlikely places.  One such place might be with graffiti.  DeLaval is serving as a graffiti park, 
and in many cases, painted surfaces maintain higher albedos than other built environment 
surfaces (asphalt, brick, concrete, etc.).  While the City of Poughkeepsie and the State of 
New York have criminalized the act of graffiti, there might be an opportunity to reframe this 
narrative in the face of climate change, urban heat islands, and human health.  

In many cases,  graffiti is not about writing obscenities on the sides of buildings, it is about 
democracy, reclaiming and contesting space, free and anonymous expression, and artistic 
practice.  In the wake of recent events, we need safe spaces for people to raise concerns and 
express emotions.  This project proposes the construction of a cooperative program that 
brings together property owners, the municipality and graffiti artists to decriminalize and 
incentivize graffiti and graffiti parks as climate resilient strategy, free speech forum, and 
outlet for artistic and emotional healing. Just like the scenic waterfront, graffiti can be another 
cultural and visual resource worth preserving. 

Ecosystem Service

Surface Reflectance Graffiti Artists/
Artist Community

Criminalization/
Building Standards

Decriminalization/
Cooperative Partnerships

Performer

Hardscape

SPACE Challenges Interventions

PAINT: Surface Reflectance

matte high-gloss 

white paint = highest reflectance

surface reflectance
urban heat island

heat related illness

uv light reflection

material heat embodiment


	Map.pdf
	Conditions_Permutations.pdf
	Timeline.pdf
	Oyster Estuary.pdf
	Material Forest.pdf
	Graffiti Garden.pdf

