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Urban nonpoint source pollution

e Sources:
1. Stormwater runoff

2. Wastewater/sewage leaks
3. Roadsalt

4. Fertilizer

5. Construction sites
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Urban nonpoint source pollution

* Sources:

e Stormwater runoff
Wastewater/sewage leaks
Road salt
Fertilizer
Construction sites

* Urban stream degradation
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Urban nonpoint source pollution

Land Use
Forest  Agriculture Suburban Urban

* Sources:

Freshwater Salinization

e Stormwater runoff :,,,“:\ ;353?5533?533«

¥ Chemical Mobility, Porticle Size, Reactivity, etc.
* Wastewater/sewage leaks
* Road salt

e Fertilizer
e Construction sites

‘Chemical Cocktails’ Formed in Urban

* Urban stream degradation oo s a1 T e S
 Chemical cocktails “w’_%;
10k X

Kaushal et al. 2020, Applied Geochemistry
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Stream restoration mitigates impacts of urban
nonpoint source pollution

* Improve water quality

e Restore hydrologic
connectivity

 Habitat creation
e Reduce streambank erosion

* Examples: riparian buffers,
step pools, streambank
stabilization, j-hooks

Hohman.steven@epa.gov US EPA — Mid-Atlantic (Region 3)




Stream restoration mitigates impacts of urban
nonpoint source pollution

* Improve water quality

* Restore hydrologic
connectivity

e Habitat creation
 Reduce streambank erosion

* Examples: riparian buffers,
step pools, streambank
stabilization, j-hooks

Hohman.steven@epa.gov US EPA — Mid-Atlantic (Region 3)



Section 319 nonpoint
source pollution program

* Established through 1987
amendments to Clean Water Act

* Provides funding and federal
assistance to states/tribes

 Billions invested to reduce NPS
pollution

* Load reductions credited
throughout entire watershed
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» h * Does partial stream restoration
e5earc influence downstream water quality?

Q uestions * How far downstream are benefits
observed?
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Methods

* Study conducted in highly restored
urban stream

* Monthly synoptic monitoring through
four seasons; emphasis around two
restored stream reaches

* Recored stream characteristics using
multiprobe (YSI pro-dSS)

e Water chemistry analysis using ICP
spectroscopy

* Macroinvertebrate sampling/rapid
habitat assessment in April 2023
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Synoptic stream monitoring
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Synoptic stream monitoring
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Synoptic stream monitoring

* High resolution sampling

* Detect spatial/temporal
changes in water quality

* |dentify pollutant
hotspots

* Direct targeted
restoration activities
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Paint Branch Creek

* Located in Montgomery
and Prince Georges
County, Maryland

e Varied land uses across
watershed

* Much of channel located
in stream valley parks

* Increasing urbanization
gradient downstream
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Paint Branch Creek

e 22 monitoring locations

* One above and three right
below each restored reach

e Attempt to capture effects
of major land use features
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Fe increases, and Mn stable, as you move downstream,

impacts of different land uses observed
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changes to Fe and Mn concentrations opposite
after each restored reach

1st restored reach 2nd restored reach
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Natural areas act as a buffer while roads/impervious
surface act as a source
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Minor changes to water quality directly downstream of
restored reaches
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Restoration provided minor benefits to stream health
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Cricotopus larvae (non-biting midge) Naididae (Naidid worm)
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Conclusion

* Partial stream restoration can provide &
some observable improvements in water |
quality |

* Synoptic sampling detected pollutant
hotspots or buffering capacity related to
specific land use features

* Watershed-scale drivers (impervious
surface/stormflow) may overpower
benefits from restoration activities

Hohman.steven@epa.gov US EPA — Mid-Atlantic (Region 3)



Acknowledgements

* EPA ORD
* Dr. Paul Mayer

* EPA Region Il

* Regina Poeske
Cathy Magliocchetti
Donna Mooney
Angela Padeletti
Greg Pond

* University of Maryland
Biogeochemistry Laboratory

* Dr. Sujay Kaushal
e Ruth Shatkay
e Sydney Shelton

Hohman.steven@epa.gov




EPA

MID-ATLANTIC REGION

Thank you

Steven Hohman: Hohman.steven@epa.gov
Paul Mayer: mayer.paul@epa.gov
Sujay Kaushal: skaushal@umd.edu

29



	Slide 1: Tracking downstream water quality benefits of urban stream restoration
	Slide 2: Urban nonpoint source pollution
	Slide 3: Urban nonpoint source pollution
	Slide 4: Urban nonpoint source pollution
	Slide 5: Urban nonpoint source pollution
	Slide 6: Stream restoration mitigates impacts of urban nonpoint source pollution
	Slide 7: Stream restoration mitigates impacts of urban nonpoint source pollution
	Slide 8: Section 319 nonpoint source pollution program
	Slide 9: Research questions
	Slide 10: Methods
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: 1st restored reach
	Slide 18
	Slide 19: Second restored reach
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Restoration provided minor benefits to stream health
	Slide 26: Lower than expected IBI score despite restoration and conservation practices
	Slide 27: Conclusion
	Slide 28: Acknowledgements 
	Slide 29

