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Summer and Autumn Storms 2018: Chesapeake Bay watershed
conditions and early monitoring results
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2018 River Flow: A Very Unusual Summer
a USGS

High
precipitation
totals

Multiple storms
Above normal
flow since May
Monthly flow
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Susquehanna Highlights During Summer 2018.
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2018: Above normal for the Water Year.

= USGS Time Series 1937-2018 Water Years

Annual Mean Streamflow Entering Chesapeake Bay

* Only 2" year
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High Flows Deliver More Nutrients and Sediment

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

High Flow years: 20171 ; st
2003 & 2004 I —

‘ 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/Day

Downstream
Wastewater Treatment
Plants

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

River Input

™ River Flow




Potential Bay Impacts

* Greater pollutant loads:

 Poorer water clarity
* Loss of SAV
 Lower dissolved oxygen

* High amounts of fresh water
e QOyster mortality
* Migration of crabs and fin fish

* Monitoring providing early results

Chesapeake Bay Program
Science. Restoration. Partnership.
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 River flow into the Bay during 2018

* Initial monitoring results of Bay conditions

* STAR: Multiple-agency monitoring effort
e Clarity
» Salinity
¢ SAV
* Hypoxia
* Potential impacts compared to other high-flow
years

 Summary and implications




wgg, 2018 Sediment plumes per peak discharge event
oo — as seen by 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
epiphytes
~ piphy

Progea Photos by Brooke Landry, MD DNR



@% Annapolis MD — Mainstem Chesapeake Bay salinity
= affects habitat distributions for living resources.
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Summer MD Hypoxia: Variable Conditions

* June: above
average
e July: Below
average
* Due to winds
* August: near
average
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% of Maryland Chesapeake Bay with <2 mg/l oxygen
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Percentage of Water in Maryland's Mainstem Chesapeake
Bay Below 2 mg/l Oxygen
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VIMS Forecast Compared to
Discrete Sampling Events

2018 Daily Hypoxic Volume
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2018 Hypoxia
Full duration goes beyond the summer season

Daily Hypoxic Volume (Dissolved Oxygen Below 2 mg/L)
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Duration: It depends on your threshold volume definition for when

hypoxia exists in the bay

Chesapeake Bay Mainstem Bay
Annual Hypoxic Volume Duration (Days)
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Checpene by rogam Outline
Fallout from Hurricane Ivan ~ Sept 21, 2004 NASA image
" ™ P * River flow into the Bay during
=7 ) e . 2018

: o

' -“ * Initial monitoring results of Bay

* 1 Susquehanna Flats WS -
. - b conditions

.

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

 Summary and implications



Long-Term
Average CoaolNDry
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@/ 2018 - Potential Loss of SAV

Science. Restoration. Partnership.

Submerged Aquatic Vegetation (SAV) Abundance (1984-2017)

* 2011 High Flows Eatimated Additonsl
¢ DECllneS |n SAV fOr . Submerged Aquatic
two years Vegetation Observed
* SAV beds larger so e o1
may be more resilient : > Lee

TBD*

More BMPs in place
e Less overall loss?

*Satellite estimation
is being investigated




Probability(%) of Sea Nettles in the Chesapeake Bay
CBOFS Model Ryn:20180926/0000 Daily, Forecast for:20180926

39.5

|~

: il S
Freshwater tlow impacts ST s R
. | i ;(

* Mortality of some oysters (-) T e E
. | PP N 2 i
* Less disease down bay [ " V¥
(+)? %38.0— >,_,;;‘,;ia{_

* Crabs migrating south |

* Fin fish moving to stay in |

salinity ranges ~
 Fewer jellyfish in the — ]

0 10 20 30 40 50 60 70 80 90 1(20{&%\

northern bay C ] :

N w3\ 8
BSRAY
{1 % LAY
y T T T T
77.5 77.0 76.5 76.0 75.5

_ Longitude (°W)

Chesapeake Bay Program
Science. Restoration. Partnershij

https://www.opc.ncep.noaa.gov/Loops/SeaNettles/prob/SeaNettles.shtml



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

2010 MD 2011 MD

2010 Upper Bay 2011 Upper Bay
Oyster Mortality Oyster Mortality

* Oysters 2011 (TS Lee):
* High mortality in the upper Bay

* Excellent baywide survival 2
* MSX/Dermo record [ows (m. Naylor Mp DNR) il _a .

* Baywide benthos 2011 A% .
* Showed little impact from the storms. " W

(R. Llanso VERSAR Inc.) - A ~ | i 5

Oct 2018 Potomac River. PRFC news.

* High oyster mortality in the upper river (rotational) bars, and

* Low mortality but impacted growth in the lower river.

* No significant reproduction was found on any of the surveyed bars. .

* Good news ZERO mortality at all three of the OMR triploid spat on shell plantings (Cobb Island Bar 2016, Ragged Point Bar
2017, and Ragged Point Bar 2018)




& C # https://www.mdsg.umd.edu/onthebay-blog/rainy-year-maryland-doesnt-dampen-state-oyster-aquaculture-forecast W (3]
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Rainy Year in Maryland Doesn’'t Dampen State "
Oyster Aquaculture Forecast Chosapeako Quartely

On the Bay: Chesapeake Quarterly's Blog

Rona Kobell + November 13, 2018 i i
Fellowship Experiences: A Students' Blog

Maryland’s oyster aquaculture harvest so far News Releases

this yvear has already exceeded last year’s, Sea Level Rise Special Report

despite a deluge of fresh water from storms Headwaters Newsletter

that scientists and managers worried would Videas

stymie growth. Our Communications Staff and Products
So far, the Maryland harvest for 2018 is just Our Policy on Online Comments

over 80,000 bushels of farm-raised oysters; in
2017, it was 75,000. In 2016, it was 65,000 bushels, and that was a 1,000 percent increase

since 2012,

PROGRAM ANNOUNCEMENTS

The oyster aquaculture harvest has increased steadily since 2010, when oyster leasing )
Maryland Sea Grant seeks to hire an

became legal in every county in the state, and the legislature lifted many of the other i . .
. ' ' Assistant Director for Communications

barriers to farming, such as limits on acreage or the ability to lease to out-of-state
’ - and Engagement to lead our team of

corporations. Most Maryland oyster farmers are still homegrown; about half hold erabbing

H O Type here to search O




Summary and Implications ~

o

Chesapeake Bay Program

Science. Restoration. Partnership.

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
e Runoff from ag lands

Monitoring to explain watershed and
estuary response

* Assess changes from high flows vs.
management practices

* Resilience of SAV and living resources

Many thanks to field and lab teams for
the long hours and storm chasing!
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