Comprehensive Measurements of Rate Processes and
Water Quality on the Potomac Estuary, August 2010
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Flows in mgd and TN & TOC in kg/km?®/ vr

Potomac Estuary Tidal WWTP
Discharge Nutrient Trends
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Conceptual Diagram of Nitrogen Mass Balance for Potomac Estuary
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Monitoring of Potomac Water Quality

Supported by DC WATER Includes:

Monthly
eLocal Cruises Between Gravelly Point and Fort Washington
*Measurements using MD DNR Monthly Cruise collected water
elight attenuation, salinity, pH, temperature
edissolved and particulate nutrients, dissolved oxygen
eprimary production, respiration, chl a, HPLC pigments
*DNA, taxonomy by microscopy
esource tracking using eem’s and stable isotopes
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Monitoring of Potomac Water Quality
Supported by DC WATER Includes:

Rachel Carson Cruise
elight attenuation, salinity, pH, temperature
edissolved and particulate nutrients, dissolved oxygen
eprimary production, respiration, chl a, HPLC pigments
*DNA, taxonomy by microscopy
esource tracking using fluorescence indicators and stable
iIsotopes
*Sediment flux measurements: denitrification, sediment
oxygen demand, NH4+ and NO2/NO3 fluxes
esediment nutrient concentrations, sediment




Graduate Student Research

Meghann Niesen, M.S. candidate UMCES-CBL

1. Are primary production rates influenced by biodiversity in the Potomac?
2. How do molecular approaches compare with microscopic identification when
measuring metrics of biodiversity?
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Graduate Student Research

Katherine Ziombra, M.S. candidate UMCES-CBL

1. What models of primary production are effective in the tidal fresh Potomac?
2. How have patterns of water column nitrogen concentrations changed in the
context of management actions at the Blue Plains Wastewater Treatment Plant?
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Graduate Student Research

Michael Pennino, PhD candidate UMBC

1. Can a combination of 6N15 and 6018 stable isotopic tracers be used for source

tracking of Blue Plains wastewater effluent in the Potomac?
2. Will excitation emission matrices and associated fluorescence indices complement
tracers for improved modeling of effluent plumes?
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Graduate Student Research
Melinda Forsyth, Mm.S. candidate UMCES-CBL

1. Do oyster morphology and orientation affect particle capture and, ultimately,

oyster growth?
2. Can an individual-based bioenergetic oyster model incorporating morphology
inform restoration efforts on the Potomac?
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August 9-12, 2010

*Four Principal Investigators:
Harris, Boynton, Kaushal,
Cornwell

*Most comprehensive
measurements of estuarine
rate processes and water
quality made at one time

eSuccessful measurements
and execution of all cruise
objectives
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Preliminary Results August 2010 Cruise

Water Column Sampling:
Surface
Below pycnocline
Bottom water

Sediment Cores for
Nutrient fluxes
Denitrification
Sediment Oxygen Demand

Interpolated Bottom DO (as %Sat)
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Interpolated Total Dissolved Nitrogen
August 2010
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Interpolated Particulate Nitrogen
August 2010

i
1 '

oy

-\

Legend .-

[Joiz-014 '
[ Jo4s-048 —
[om-0ar .
o010 g
Boz-oz
| [HEEFA
B 0z-0z24
o ozs
| EG !
Bathymetry (NOAA, m) ) o
Value !

High : 1577 \
. 105 0 10 Kilomleters
Low 52 563 o I




Interpolated Particulate Phosphate
August 2010
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Interpolated Surface Water Fluorescence
N August 2010
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Legend

Interpolated Sediment Chlorophyll

o
‘ :

T

[eses )
[ Jea-1o0 —= " i

[ Jmo-
0
[ 150 -
B o -
[ REE
I oo -
| EE

120
140
160
170
180
o
30

Bathymetry {(NOAA, m})

Value

Hgh 1 577

. Low © -52.833

o

August 2010
i
]
]
]
)
| &
\: {:}
m 5 0 10 Kilormketers
«. Il




Fluorescence Index
N August 2010
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N2-N Flux for Potomac Tributary
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Estimates of Denitrification

1. Rate measurements of N2-N fluxes
interpolated across lower Potomac

2. Raster dataset exported
fromArcGIS, predictions summed to
estimate total denitrification rate
for Potomac.

~15,900 kg N per day

3. Inputs of N from upper Potomac
averaged for July and August, 2009

8695 kg N per day

4. Inputs of N from Blue Plain averaged
for July and August, 2007

6976 kg N per day
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Missing Pieces:
Seasonal Variability:
S nrine: Lich Ni g , : |
Funded by DCWATER in May of 2011!

Fall: Low Nitrate, High Oxygen,
Winter: Low Temp, High Nitrate, High Oxygen

Measured Parameters:
Nutrient Burial

SAV Denitrification/Nitrification
DON Bioavailability
Modeling:

Ideally incorporate into Potomac version of Bay Model to
Improve formulation of rate processes.
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