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* River flow into the Bay during 2018

* Initial monitoring results of Bay
conditions

* Potential impacts compared to other
high-flow years

* Implications for nutrient and sediment
management




2018 River Flow: A Very Unusual Summer
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Presentation Notes
Each bar represents one month 
Colors in Bars are different basins into the Bay
Look at summer of 2018, above avg since May, with the line representing average conditions
Records  in Aug and Sept and close in July
Susg is purple so let’s look at some of those facts

http://md.water.usgs.gov/waterdata/chesinflow/recent/

Susquehanna Highlights During Summer 2018.
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Presentation Notes
The Susquehanna River flows have been particularly above normal with three events over 200,000 cubic feet per second since late July. By comparison, average flows for the Susquehanna during the Summer are about 10,000 cfs. 



2018: Above normal for the Water Year.

Only 2" year
above normal
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decade
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Presentation Notes
Bar for each year, grey is normal years, red below, and blue is above. 


Potential Bay Impacts

* Greater pollutant loads:

* Poorer water clarity
* Loss of SAV
 Lower dissolved oxygen

* High amounts of fresh water
* Oyster morality
* Migration of crabs and fin fish

* Monitoring providing early results

(Modited fom Phillips, 2006)
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The Chesapeake Bay Program coordinates monitoring to document ecosystem conditions 
Federal, state, and local agencies, and academic partners, coordinate their monitoring efforts through the Chesapeake Bay Program. 
During the summer high flow conditions, NOAA shared satellite imagery tracking turbidity distributions in the bay and its tidal tributaries. 
State’s, DC, and academic partners evaluate living resource impacts and storm effects on their habitat conditions in the watershed and Bay including impacts on SAV.  
During Florence there were additional efforts between the USGS working with FEMA, States, and localities to deploy real-time rapid deployment gauges and surge sensors in the lower Chesapeake Bay and at inland locations anticipated to have significant community impacts because of Hurricane Florence and the remnants of Hurricane Gordon.
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* River flow into the Bay during 2018

* Initial monitoring results of Bay conditions

* STAR: Multiple-agency monitoring effort
e Clarity
* SAV
* Hypoxia
* Fresh water and fisheries

* Potential impacts compared to other high-flow
years

e Summary and implications



)& 2018 Sediment plumes per peak discharge event

A ) vt — as seen by satellite
’”""’:::BBBE USGS 01578310 Susquehanna River at Conowingo, MD / NASA Terra Satellite
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SAV: Poor Water Clarity in Upper Bay but
Grasses Still Present in the Susquehanna Flats

Turbidity 8-10-2018 Bay Grass 8-10-2018 Bay Grass 8'.10'2018
out in the channel Perimeter of beds with Clear water in the beds

E -~ epiphytes
Ehesapea Ba;f | Photos by Brooke Landry, MD DNR
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Brooke Landry (MD DNR) visited the SAV bed on the Susquehanna Flats on Friday, Aug. 10.  

Interior of the SAV beds look good.  

Water clarity was excellent.  

Periphery of the beds showed some impact of the July high flow event, but overall bed integrity was sound and resilient.



Summer MD Hypoxia: Variable Conditions

e June: above
average
e July: Below
average
e Due to winds
* August: near
average

N
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Hypoxia conditions in the Bay are showing mixed results. There have been changes in the monthly hypoxia conditions (dissolved oxygen below 2mg/L) of Maryland waters according to MD Department of Natural Resources (MD DNR). Hypoxia was worse than average in June, was better than average in July, and was near average conditions for August. MD DNR stated that they attributed the poor June conditions to spring river flows which brought in more nutrients. For July, they attributed the reduction of hypoxia to several storm events, and water column mixing as a function of sustained winds of 20 knots before sampling which reduced stratification and mixed oxygen well into the deeper waters of the system.
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Hypoxic Volume (HV) Metrics for Recent Years for Comparison to 2018 Forecast

Year

2014
2015
2016
2017

Maximum Daily HV  Total Annual HV St R Summer Average
[km?3] [km3 days] [km?3]

7.1 557 107 4.4

8.4 468 94 3.7

8.5 511 98 4.0

10.4 630 92 5.1

http://www.vims.edu/research/topics/dead_zones/forecasts/cbay/hypoxic-volume/index.php



Duration: It depends on your threshold volume definition for when

hypoxia exists in the bay
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Annual Hypoxic Volume Duration (Days)
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Probability(%) of Sea Nettles in the Chesapeake Bay
CBOFS Model Ru]n:2018092€1,’0000 Daily Forec
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https://www.opc.ncep.noaa.gov/Loops/SeaNettles/prob/SeaNettles.shtml
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The greater amount of fresh water into the Bay will affect survival of some oysters and distributions of fisheries. 
Oysters, fish, and jellyfish depend on certain levels of salty water to thrive in the Bay, and the freshwater from the rivers has lowered salinity levels. 
Oysters and clams in the upper tributaries may be negatively impacted since they can’t migrate with the changes in salinity. 
Past results (e.g., Hurricane Isabel) have shown that finfish communities respond to changes in salinity with shifts in their distributions. 
There have been fewer jellyfish in the fresher waters of the mid to upper bay.    
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Fallout from Hurricane Ivan Sept 21, 2004 NASA image

* River flow into the Bay during
2018

* Initial monitoring results of Bay
conditions

* Potential impacts compared to
other high-flow years
* Loads
* SAV
e Oysters (+ and -)

e Summary and implications



High Flows Deliver More Nutrients and Sediment

Pollution Loads and River Flow to the Chesapeake Bay (1990-2017)

High Flow years: 20171 ; |t .
2003 & 2004 R —

‘ Phosphorus Loads

‘ Sediment Loads

Greater nutrient and
sediment loads

Atmospheric
Deposition to Tidal
Waters

Downstream Nonpoint
Sources

Milliors of Founds

Usually lower DO

Billions of Gallons!0ay

Downstream
Wastewater Treatment
Plants

May be near average
in 2018
* July wind events
* More BMPs in
place

River Input

™~ River Flow




@/ Potential Loss of SAV
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Submerged Aquatic Vegetation (SAV) Abundance (1984-2017)

* 2011 High Flows
e Declines in SAV for

Estimated Additional
Acreage

180 - Submerged Aquatic

tWO yea ) . Vegetation Observed
* SAV beds larger so

ma}’,be more ] TS. Lee 2018

resilient :

* More BMPs in place

e Less overall loss?




Living Resource Effects in High Flows:
Historical inference for oysters and benthos

Oysters 2011

Baywide benthos 2011

High mortality in
the upper Bay
Excellent baywide
survival

Showed little
impact from the

storms.
(R. Llanso VERSAR Inc.)

Oyster Mortality

Flow impact to Oysters

* Highest overall oyster survival rate since 1985 (92%)
+ More than double the survival rate of 2002
v 4% ncrease in oyster biomass in one year

v Dermo and MSX at all-time lows

(M. Naylor MD DNR
2011 results)




Summary and Implications ~
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* More climate and flow variability

* N, Pand S loads from storms need to be
mitigated

* More emphasis on water-quality
practices to address storm events

e Urban storm water
* Runoff from ag lands

e . . = ° Monitoring to explain watershed and
= ‘“"’“] estuary response
Ground-Water Discharge to Stream ‘g * Assess changes from high flows vs.

N vﬂi e - - management practices
& ! N T * Resilience of SAV and living resources

Many thanks to field and lab teams for
the long hours and storm chasing!
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Ken
USGS studies inform management approaches in the WIPs to carry out the TMDL. In 2015 USGS is working with other agencies to help improve models needed for the Mid-Point Assessment (MPA) of the TMDL. USGS activities include (1) developing a new land-cover data set for the CBP watershed model, (2) enhancing the CBP watershed model using USGS SPARROW models and other science findings. 
USGS is leading efforts to address the CBP outcome to “improve the capacity to monitor and assess effects of management practices being undertaken to implement the USGS is updating the reporting of loads to the Bay and trends of nutrients and sediment in the watershed. USGS works with EPA and states to enhance through both watershed and tidal monitoring to document progress toward TMDL. The USGS analyzes changes in nutrients and sediment over time. Information from the network shows over the past 10 years, majority of the sites have improvements in nitrogen, however, less than half of the sites have improvements for P (map you are seeing) and sediment. We will twice the number of sites in our next update. 
USGS will continue to work on explaining trends including (1) report about nutrient trends on the Eastern Shore, (2) Susq work. We put out a report on Eastern Shore to help understand why conditions are worsening. 


	Summer Storms 2018: Chesapeake Bay watershed conditions and early monitoring results
	Outline
	2018 River Flow: A Very Unusual Summer
	Susquehanna Highlights During Summer 2018. 
	2018: Above normal for the Water Year. 
	Potential Bay Impacts 
	Outline
	2018 Sediment plumes per peak discharge event �– as seen by satellite�USGS 01578310 Susquehanna River at Conowingo, MD  /  NASA Terra Satellite
	SAV: Poor Water Clarity in Upper Bay but Grasses Still Present in the Susquehanna Flats
	Summer MD Hypoxia: Variable Conditions 
	2018 Hypoxia – May to October (VIMS)
	Slide Number 12
	Freshwater flow impacts
	Outline
	High Flows Deliver More Nutrients and Sediment 
	Potential Loss of SAV
	Living Resource Effects in High Flows: �Historical inference for oysters and benthos�
	Summary and Implications   

