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…Are completed stream restoration floodplains significantly different from those 

unrestored urban sites? How does a 10-year-old site compare to a brand-new 

restoration?

→ Carbon and nutrient retention

→ Potential avenues of carbon and phosphorus loss

→ Local soil characteristics

Geomorphic technique 

using NCD

To better understand of how stream restoration changes floodplain soils over time:

Research Purpose



Site Selection and Methods





Key Results - Time Since Restoration Does Influence Retention



C-N-P Retention Increased With Time Since Restoration
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C-N-P Retention Increased With Time Since Restoration



Carbon Turnover Rates Decreased With Time Since Restoration



Equilibrium Phosphorus Concentration Was Not 

Impacted by Restoration Time



Key Results - Soil Moisture and OM Influence C-N-P retention

Generalized Linear Models (GLMs)



Key Results Summarized

→ Increased soil moisture promotes storage…

                                                                 …but to what extent?

→ TC, TN, and TP all increased with time since 

restoration

  → As did soil moisture, a key secondary driver

→ Rates of carbon turnover decreased with time since 

restoration

→ EPC0 cannot be predicted using time since restoration

 → Floodplain soils did not saturate with PO4 

over time

Soil



→ Depth x Bulk Density x TC = g C m-2

→ Regressions along time since 

restoration to get g C m-2 yr -1

Extrapolating Accumulation Rates

For carbon accumulation, we see rates 

of 280 g C m-2 yr -1



Extrapolating Accumulation Rates

For nitrogen accumulation, we see rates of 15 g N m-2 yr -1 For phosphorus accumulation, we see rates of 1.5 g P m-2 yr -1



Accumulation Rates Impact



Conclusions

• → Stream restoration can be 
considered successful with the 
lens of improved water quality 
through increased nutrient 
retention, as well as carbon 
sequestration goals

• → These floodplains are 
functioning akin to larger, 
natural floodplains.

• → In disturbed landscapes, 
restored floodplains can function 
better than high quality 
unrestored floodplains.



Acknowledgements

This work was supported by USGS Chesapeake Bay Activities

Truro Homes Association



Contextualizing “Reference” Sites in an Urban Stream Network

→ Reference sites with low ISC were more 

similar to unrestored disturbed sites than sites 

restored 10+ years ago

 → Less retention of C-N-P, and 

higher normalized efflux rates

→ Legacy sediment

 → Colonial burial of floodplains

 → Disconnection of banks

No equivalent “undisturbed stream sites”



Stream Restoration and Invasive Species

→ Stream Restoration causes disturbance to 

the existing landscape

 → Soil Disturbance (compaction, 

regrading)

 → Increased space availability 

(denuded surfaces)

 → Increased light availability (loss 

of canopy cover)

 → Streams act as vector for seeds

→ However…

 → Existing habitat may not reflect historic ecosystem (upland species)

 → Urban Stream Syndrome degrades existing habitat continually

→ Mitigation methods necessary (light management, nutrient management, biodiversity support)



Secondary Drivers- Organic Matter and Soil Moisture



Carbon Turnover Rates Correlated with D50



Equilibrium Phosphorus Concentration Related to Soil pH
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