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STAR: Measure and Explain Water-Quality Change
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Inform management
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£ Assess Progress

Frogram

* Practices implemented
— BMP reporting for TMDL
(WSM)
» Watershed monitoring

— Nutrient and sediment in
watershed

— Loads and trends to Bay

 Attaining standards
— DO clarity/SAV, and Chl.




@ Estimating Attainment

Frogram

Combines DO, SAV/Clarity, Chl-a

Baywide
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() Improving conditions in Bay

Chesapea ke Bay
Program

Estimated Achievement of Chesapeake Bay Water
Quality Standards

S 1985-2015
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« Score: 37.2 (2013-15)
« Almost 10% improvement



@ IMPROVEMENTS VARY

Frogram

DO:

* Closer to attainment In
open water
« \Worsening deep water

SAV
e 91,000 acres in 2015 S S
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Chesapeake Bay

Total Loads to the Bay

Frogram
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EXPLANATION
Physiographic province
[] Appalachian Plateau  [] Piedmont

[[] Valley and Ridge
[] Blue Ridge

[] Coastal Plain

EXPLANATION
A River Input Monitoring (RIM)
station and identifier
RIVER INPUT
MNONTIDAL BASINS
["] Susquehanna River
["] Potomac River
[] James River
|:| Rappahannock River
|:| Appomattox River
[ | Pamunkey River
[] Mattaponi River
[ Patuxent River
[~ | choptank River

Base modified from MAD 1982 Albers

Equal-Arsa Conic Projection

-RIM sites

Almost 80% of
watershed
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-Annual and trends



& Lower Load and Flow

Chesapeake Bay
Program

Nitrogen Loads and Annual Average River Flow
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1l: Monitored Nitrogen Loads from River Input Monitoring (RIM) Sites 1ls Monitored Loads from Wastewater Treatment Plants Downstream of RIM Sites
1, Simulated Loads from Nonpoint Sources Downstream of RIM Sites yly Simulated Loads from Atmospheric Deposition of Nitrogen to Tidal Water

- Annual Average River Flow

Source: Chesapeake Bay Program
http://www.chesapeakebay.net/indicators/indicator/nitrogen_loads_and_river_flow_to_the
_bayl
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Attainment over time

Chesapeake Bay
Program

Estimated Achievement of Attainment
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Chesapeake Bay
Program

-RIM sites added
together

-Flow-normalizec
trends

-Similar patterns
to attainment

-WWTP
reductions
-NPS practices

Trend In river loads

Combined Total Nitrogen load delivered from the 9 RIM stations
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Chesapeake Bay
Program

onitoring sites (TN)

Improving

conditions: 54%

Degrading

conditions: 27%
No Trend: 19%

Factors:

Practices
Land-use ch
Lag times

ange

UNADILLA RIVER ROCKDALE
SUSOUEHANNA RIVER CONKLIN
SUSQUEHANNA RIVER WAVERLY
COHOCTON RIVER CAMPBELL
CHEMUNG RIVER CHEMUNG
SUSQUEHANNA RIVER 'SWANDA
SUSOUEHANNA RIVER WIL
SUSQUEHANNA RIVER BANVILLE
'WB SUSQUEHANNA RIVER KARTHALS
WB SUSOUEHANNA RIVER JERSEY S
WB SUSQUEHANNA RIV. LEWISEURG
PENNS CREEK PENNS CREEK
RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT

SHERMAN CREEK SHERMANS DALE
CJNSDCGUINETE EEK HOGESTOWN
REEK CAMP HILL

'NA ARA CREEK HERSHEY

W. CONEWAGO CREEK MANCHES TER
SUSQUEHANNA RIVER MARIETTA
DDNESTJ; ER CONESTOGA
QUEA CREEK MARTIC FORGE
SLISDLEHANNA RIVER CONDWINGO

NANTICOKE RIVER BRIDGEVILLE
MARSHYHOPE CREEK ADAMSVILLE
CHOPTANK RIVER GREENSBORD
TUCKAHOE CREEK RUTHSBURG
BIG ELK CREEK ELK MILLS

DEER CREEK DARLINGTON

GUNPOWDER FALLS GLENCOE

NB PATAPSCO RIVER CEDARHURST
GWYNNS FALLS VILLA NOVA|
PATUXENT RIVER UNITY

PATUXENT RIVER BOWIE

WESTERN BRANCH UPPER MARLBORD

P
GEORGES CREEK FRANKLIN

WILLS CREEK CUMBERLAND|
PATTERSON CREEK HEADSVILLE
SB POTOMAC RIVER SPRINGFIELD
CACAPON RIVER GREAT CACAPON
TONOLOWAY CREEK HANCOCK
LICKING CREEK PECTONVILLE
CONOCOCHEAGUE CREEK FAIRVIEW
OPEQUON CREEK MARTINSBURG|
ANTIETAM CREEK WAYNESBORO
ANTIETAM CREEK SHARPSBURG
MUODY CREEK M
SOUTH RIVER NEAR
SF SHENANDODAH RI\
SFSHENANDOAH RI TROYAL
SMITH CREEK NEW MARKET
NF SHENANDOAH RIVER STRASBURG
CATOCTIN CREEK MIDDLETOWN
CATOCTIN CREEK TAYLORSTOWN
MONDCACY RIVER -‘RIDFEPDHT
FALLS)
POTOMAC RIVER C RIDFE
ACCOTINK CREEK ANNANDALE
SF QUANTICO CREEK INDEP. HILL

RAPPAHANNOCK RIVER REMINGTON
RAPIDAN RIVER RUCKERSVILLE
RAPIDAN RIVER CULPEPER
RAPPAHANNOCK RIVER FREOER
NORTH ANNA RIVER DOSWELL
LITTLE RIVER DOS
PAMUNKEY RIVER HANOVER

PO RIVER SPOTSYLVANIA
MATTAPONI RIVER BOWLING G.
MATTAPONI RIVER BEULAHVILLE
BACK CREEK MOUNTAIN GROVE
LLPASTURE RIVER WILLIAMSVILLE
CALFPASTURE RIVER GOSHEN
JAMES RIVER BLUE RIDGE PKWY|
MECHUMS RIVER WHITE HALL
MNMNA RIVER PALMYR

JAMES RIVER CARTERS
JAMES RIVER RICHMOND
APPOM ‘!A'ITER RIVER FARMVILLE
DEEP CREEK MANNBORD

o
=

APPOMATTOX RIVER MATOACA
CHICKAHOMINY RIVER PROVIDENCEF.

Susquehanna

More Improvement in Watershed

EXPLANATION

- Improving
l:l Degrading
l:l No Trend

Improving or degrading trends
classified as likelihood estimates
greater than or equal to 66%

*The number next to each bar represents
the total percent change in total nitrogen

yield over the specified time period

1 1 1
Eastern Shore

n 1 1 1
Western Shore

Virq'in'\a

-3

-2
CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE
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‘9 Messages

Chesapeake Bay
Program

« Bay water quality improved in 2015
— 37% estimated attainment
— Lower river flow/loads

* Long-term attainment

— Improvement during 80-90s’
— More static since 2000

* More improvement in the watershed
— First place to see effects of BMPs

« Water-quality changes
— BMPs, lag times and land-use changes



.

Chesapeake Bay
Program

Discussion

Communicating and informing
— Areas most important for living resources
— Implications for load allocations
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EXPLANATION

Physiographic province
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EXPLANATION
A River Input Monitoring (RIM)
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Questions and Discussion?

Scott Phillips — swphilli@usgs.gov

Peter Tango — ptango@chesapeakebay.net
Laura-free.laura@epa,gov ‘ l
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