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Background

Reconnect to floodplain

Increase water storage, sediment deposition,
nutrient & sediment processing

Ironstone
Boulders

Sand &
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Background

Completed February 2016

Funded by Chesapeake
and Atlantic Coastal Bays
Trust Fund
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Methods

Smithsonian
Environmental
Research Center

Water chemistry monitoring

Flow-weighted composite
water samples (March 2015
to December 2020)

Post-restoration DO and
temperature monitoring
(February 2016 to April 2019)
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Maryland Department
of Natural Resources

Biological monitoring:
2 years pre-restoration /
6 years post-restoration

Benthic macroinvertebrate
annual sampling
(2014 to 2021)

MBSS sampling protocols

Post-restoration DO and
temperature monitoring
(June 2019 to July 2021)
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Project sites

and
located
above and below
restoration reach

Restoration Monitoring Sites
Downstream DO Logger
Upstream DO Logger
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Dissolved Oxygen

Mean daily DO concentrations were
significantly lower at the
downstream station compared to the
upstream station in 30 of 34 months
from 2016 to 2021

Mean daily DO saturation levels were
significantly lower at the
downstream station compared to the
upstream station in 19 of 23 months
from 2018 to 2021
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Upstream | Upstream: 48 days
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Upstream | Upstream

Daily DO Saturation at Muddy Creek
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Muddy Creek Mean Daily Temperature
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Benthic Macroinvertebrates

5

Average BIBI scores
Number of Taxa

Shannon-Weiner Index

Percent Predators
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Percent Chironomidae

Percent Collectors

Density

Number of samples

Pre-restoration N=06

Post-restoration N =18
Upstream Control N =24
Adjacent Control N =22
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Adjacent Control
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Axis 2

Muddy Creek D-Net NMDS

/

101-2017
L ]

102-2019
L ]

/ 101-2021
103-2021
L S ;
102-2021 % Chironomidae
101-2019
»

% Burrower

% Diptera

% Intolerant

Stress = 0.140

Site Type
Adjacent Control
# Post-Restoration
® Pre-Restoration
= Upstream Control

Axis 1

No significant benthic
macroinvertebrate
community similarity
between
pre-restoration and
post-restoration
samples

Post-restoration
samples shifted to
increased similarity
with adjacent control
samples

¥ MARYLAND

_,éé_//, DEPARTMENT OF

7= NATURAL RESOURCES
MONITORING AND NON-TIDAL ASSESSMENT




Dissolved oxygen

Large blooms of iron-oxidizing
bacteria are likely contributing to low
DO concentrations downstream

Increased dissolved organic carbon
(DOC) from decomposing wood chips
and trees could contribute to lower DO

Iron flocculation can occur naturally or
possibly stem from construction
materials or elevated groundwater
tables

(Williams et al. 2016, Duan et al. 2019,
Fanelli et al. 2019)
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Leptothrix Distributions in Muddy Creek

SERC research
showed DO
concentrations
tended to be
lower in 3 major
iron flocculent
Thick, oily biofilm
on water surface
Thin, oily biofilm

on water surface

Flocculent on

stream bed
DO 4.01 -5.40 mg/L
DO 3.01 -4.00 mg/L
DO 2.01 -3.00 mg/L
DO 1.31-2.00 mg/L
DO 1.01 -1.30 mg/L
DO 0.81 - 1.00 mg/L
DO 0.66 - 0.80 mg/L

DO 0.40 - 0.65 mg/L 5 : : . Credit: Lauren Mosesso (SERC)



Conclusions

Significant reductions of orthophosphate and
total phosphorus and marginally significant
reductions of ammonium and total nitrogen

Significantly lower mean daily DO
concentrations and saturation levels
downstream in most months studied

Significantly higher daily mean temperatures
downstream for 15 of 25 months

BIBI scores, number of taxa and
Shannon-Weiner scores dropped; shift to
dominance of tolerant organisms
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Questions?

lindsay.powers@maryland.gov
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