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How do environmental features of urban
wetlands influence microbial community
structure and denitrification potential?




Urban stream §
restoration

Town Creek, Greenville, NC

® Replacement and
Enhancement

e Construction planned to begin
in March 2018 (!)

e Stormwater control measures:
® Bioretention
® Permeable Pavement
e Stormwater Wetlands

® Regenerative Stormwater
Conveyance

NC Environmental Enhancement Grant (Collaborators: M. O’Driscoll, C. Humphrey, E. Bean)






-04 -0.2 0.0 0.2
PCoA 1 (18.70/0)

16S rRNA amplicon sequencing




Indicator Bacterial Taxa

o Massilia spp.
® Rheinheimera spp.
SEDIMENT BED

® Dermatophilaceae spp.

PCoA 2 (16.5%)

® Quadrisphaera spp.
SEDIMENT BANK
e Desulfurellales

| . -0.4 -0.2 0.0 0.2
® Nitrospirales PCoA 1 (18.7%)

® Rhizobiales

16S rRNA amplicon sequencing
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Phylogenetic Diversity
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Phylogenetic Diversity
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Structure-Function Patterns

® Microbes with higher
denitrification capacity are
more related to each other
(stream bed)

® Nitrogen removal function
OCccurs In stream bed >
stream bank > water column



How do environmental features of urban
wetlands influence microbial community
structure and denitrification potential?

Microbial communities in saturated conditions (with higher
capacity for nitrate removal) are more related to each other



How can an undersized stormwater wetland be
managed for increased N processing function?

Integrating biology into green stormwater
infrastructure design

e Hydrologic gradient
® \/egetation (varies along hydrologic gradient)
® Flow control (riser installation)




How can an undersized stormwater wetland be
managed for increased N processing function?

1. Quantify nitrogen removal (via denitrification,
iIncomplete denitrification) capacity across
hydrologically distinct zones

2. Measure how seasonality affects nitrogen removal
capacity associated with complete denitrification




Who is Mark Brinson?
Dr. Mark Brinson was an accomplished professor and researcher at East Carolina University.
He researched and taught numerous courses and workshops on wetlands and ecosystem

ecology in these settings. In ddition to his role at ECU, he was a technical consultant for the
US Environmental Protection Agency, US Fish and Wildlife Service, and numerous agencics
and organizations within North Carolina, He was clected President of the Socicty of
Wetland Scientists and served on its Board of Directors for several years.

January 2011. This stormwater wetland is

Dr. Brinson passed away unexpectedly m
advance scientific understanding of wetlands

dedicated to Dr. Brinson's contributions to
and their ecosystem ecology.




Retrofitting Constructed Stormwater Wetlands
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e Hydrologic gradient heat map showing elevation
e \egetation warm colors = high elevation
e Flow control cool colors = low elevation



Seasonal denitrification potential is similar between habitats

. . APermanentIy wet
(except during spring) ® Shalow lanc
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season: F3,172=27.76, P<0.001; season*hydrology: F3,172=3.95, P=0.009



Learn more about ...

Tradeoffs in Biogeochemical
Functions at a CSW

Visit Gina Bledsoe’s Poster # 6

“Greenhouse Gas Potential of a
Constructed Stormwater Wetland”

Ecosystem Services
« Mitigate Stormwater

* Nutrient Filtration
- Carbon Sequestration

T —-—

Ecosystem Dis-services
* Greenhouse Gas
Emissions:
N,O, CH,4, CO,
* Nuisance species

T -




What happens to N processing
function under multiple stressors?

Salinity O
Moisture| 5 2 l i

1 week incubation

nitrate removal analysis

Salinity 1
Moisture 2 I| H

Salinity b

denitrification enzyme assay

Moisture (acetylene block method)




Salinity significantly reduced denitrification rates
under the most saturated conditions
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Take-home

Managing
microbial functions can
iImprove water quality in urban wetlands




@ArianePeralta

THAN KS' ” , @Gina_Bledsoe

@EbanBean

www.peraltalab.com

How do we manage microbiomes to promote
urban wetland functions?

Ariane L. Peraltal, Regina Bledsoel, Eban Z. Bean?

1Department of Biology, East Carolina University
2Department of Agricultural and Bioengineering, University of Florida

orth Carolina @ \
Sea bt VR IR e ‘erﬁ

North Carolina Grant Program




