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Explanation

. Nontidal monitoring network - > , A I\/I e aS U rl N g Wate I -

stations

Chesapeake Bay River-Input

e sl U ality Improvements

O Tributaries with continuous
monitoring

|:] Watersheds with spatially and
temporally extensive monitoring

Clarksburg Special Protection
:l Area

* Practices implemented
— BMP reporting for TMDL

— Predicted improvements
(WSM)

« Watershed monitoring
— Nutrient and sediment
— Loads and trends
« Attaining standards
— DO clarity/SAV, and Chl.

« Explain: practices and
water-quality changes

| Fairfax County
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Chesapeake Bay Nontidal

Chesapeake Bay Nontidal Network: Monitoring Network
All Stations ) .
@+ 1985: River-Input Monitoring
NTN Stations AfS S and selected sites

NTH New Stations
S o 2004 agree on comparable
Eastern Shore & : methods

Western Shore

oone: A  TMDL expansion

F*F N T ale » 117 stations

5 — Range from 1 to 27,100 mi?
— PA: 31 sites

« Nutrient and sediment collected
— Monthly and storms
— Streamflow

e Loads and trends computed

e First of 1ts’ kind

gmorkd  Prepared on 1020015




Load and
Potomac River at Chain Bridge at Washington, D.C. - Total Phosphorus

Trends 14 .
 Annual loads

e Flow-
normalized
change
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1985 to 2014:
down 25%

25% reduction

18% reduction 1
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Results: N, P and Sediment
e Loads
— Per acre loads

 Trends
— Directional change
— Amount of change




Total Nitrogen

(loads per acre)

Bay watershed

 Range: 1.19t0 33.4
Ibs/ac

* Average: 7.33 Ibs/ac

PA results:
3.3-33.4 Ibs per acre
e 11.5 Ibs per acre
e Highest in southern
areas

2 USGS

Total Nitrogen per Acre Loads: 2005-2014

Average Load (Ibs/ac)
1.19 - 6.88
6.89 - 13.75

13.76 - 3344

Squares with black outline are
yields basad on 2010-2014.

Susquehanna
Eastern Shore

Western Shore

Potomac
Rappahannock
York /




Total Nitrogen

Trends
(2005-2014)

Chesapeake Watershed

* Improving Trends: 54%
e Degrading Trends: 27%
 No Trend: 19%

PA: Majority improving
e Improving: 14

e Degrading: 3

* No change: 1

2 USGS

Total Nitrogen per Acre Loads
and Trends: 2005-2014

Trend Direction
&  No Trend
¥  Improving
4 Degrading
Average Load (lbs/ac)
1.19 - 6.68
6.89-13.75

13.76 - 33.44

Squares with black outline are
yields based on 2010-2014.

Susquehanna
/ [
Western Shore {v

Potomac ; —__i_'; ol
.'-T._'
Rappahannock # o
York \//
L ]

James J.rf

Eastern Shore




Changes In Nitrogen per Acre Loads: 2005-2014
Susquehanna Watershed

UNADILLA RIVER ROCKDALE
SUSQUEHANNA RIVER CONKLIN
SUSQUEHANNA RIVER WAVERLY
COHOCTON RIVER CAMPBELL
CHEMUNG RIVER CHEMUNG
SUSQUEHANNA RIVER TOWANDA
SUSQUEHANNA RIVER WILKES-BARRE
SUSQUEHANNA RIVER DANVILLE

WB SUSQUEHANNA RIVER KARTHAUS
WB SUSQUEHANNA RIVER JERSEY S.
WB SUSQUEHANNA RIVER LEWISBURG
PENNS CREEK PENNS CREEK
RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT

SHERMAN CREEK SHERMANS DALE
CONODOGUINET CREEK HOGESTOWN
YELLOW BREECHES CREEK CAMP HILL
SWATARA CREEK HERSHEY

WEST CONEWAGO CREEK MANCHESTER
SUSQUEHANNA RIVER MARIETTA
CONESTOGA RIVER CONESTOGA
PEQUEA CREEK MARTIC FORGE
SUSQUEHANNA RIVER CONOWINGO

Susquehanna

EXPLANATION

|:| Improving
|:| Degrading
I:’ 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.

CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




Susquehanna

Amount of . — "

I:l Degrading
I:l No Trend

Improving or degrading trends

" SUSQUEHANNA AIVER DANVILL ’
- \ /UEHA =R KARTHALS
W e Ie ANNA LEWISBLRG _ classified as likelihood estimates
) N .., p greater than or equal to 656%
! N CH JUNIATA RIVER _

Jl INI.«T.« n| /A N *The number next to each bar represents
SHERMAN CREEK SHERMANS DALE the total percent chan_ge ln.tolal nitrogen
yield over the specified time period.

CONODDGUINET CREEK HOGESTOWN

YELLOW BREECHES CREEK CA
CONEWAGO CREEK MANCHESTER
" SUSUEHANNA RIVER MA

RIETTA

-151

qHTI\

Improving Stations:
Range = -0.10 to -5.07 W
lbs/ac R

Median = -0.68 Ibs/ac

(-10.0%)

Degrading Stations: e
Range = 0.04 to 1.21 Ibs/ac
Median = 0.33 Ibs/ac i

(7.84%) e

Virginia

h TE
= ht '_ ! H""
J A RICHMOND
APPOMATTOX RIVER FARMVILLE
DEEP CREEK MANNBORO

\-E.w.

APPOMATION RIVER|
..-f
f"'ﬁ = 3 2 ] 3 4
CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE







Total Phosphorus

Loads and Trends:

(2005-2014)

L_oads per acre
e Above average in PA
« Eastern part of basin

Watershed: Majority
Improving

e Improving: 68%

e Degrading: 20%
 No Trend : 12%

PA trends: Similar trends

ZUSGS

Total Phosphorus per Acre Loads
and Trends: 2005-2014

Trend Direction
*« No Trend
¥  Improving
A Degrading
Average Load (lbs/ac)
0.13-0.50
0.51-1.00

1.01-2.31

Squares with black outline are
yields based on 2010-2014.

Susquehanna
Eastern Shore
Western Shore
Potomac
Rappahannock /~
York

James




Changes in Phosphorus per Acre Loads: 2005-2014
Susquehanna Watershed

Susquehanna
UNADILLA RIVER ROCKDALE 43
SUSQUEHANNA RIVER CONKLIN 45 EXPLANATION
SUSQUEHANNA RIVER WAVERLY 17 ;
COHOCTON RIVER CAMPBELL 15[ [ ] improving
CHEMUNG RIVER CHEMUNG 21 [ [ Degrading
SUSQUEHANNA RIVER TOWANDA 3 [ ] NoTrend
SUSQUEHANNA RIVER WILKES-BARRE 3] impeoving or degrading trends
SUSQUEHANNA RIVER DANVILLE -1 |: classified as likelihood estimates
WB SUSQUEHANNA RIVER KARTHAUS -40[] greater than or equal to 66%
WB SUSOQUEHANNA BIVER JERSEY 5. -39': *The number next to each bar represents
WE SUSOUEHANMA RIVER LEWISBURG =1 the total percent change in total phosphorus
PENNS CREEK PENNS CREEK 33: yield over the specified time period.
RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT 3100
SHERMAN CREEK SHERMANS DALE 2100
CONODOGUINET CREEK HOGESTOWN -19[]
YELLOW BREECHES CREEK CAMP HILL 250
SWATARA CREEK HERSHEY
EST CONEWAGDO CREEK MANCHESTER -15
SUSQUEHANNA RIVER MARIETTA 120
CONESTOGA RIVER CONESTOGA 10
PEQUEA CREEK MARTIC FORGE |20
SUSOUEHANNARIVERCONOWINGOL .y S S
-1.5 -1.0 0.5 0lo 0.5 1.0

CHANGE IN TOTAL PHOSPHORUS LOAD BETWEEN 2005 AMD 2014, IN POUNDS PER ACRE




Amount of
Phosphorus

Change
(2005-2014)

Improving Stations
Range = -0.014 to -1.08 Ibs/ac
Median = -0.11 Ibs/ac (-24.7%)

Degrading Stations

Range = 0.007 to 0.43 lbs/ac
Median = 0.07 lbs/ac (18.2%)

Differ by watershed

2 USGS

Susquehanna

UNADILLA RIVER ROCKDALE
SUSQUEHANNA RIVER CONKLIN
SUSQUEHANNA RIVER WAVERL
COHOCTON RIVER CAMPBELL
CHEMUNG RIVER CHEMUNG
SUSQUEHANNA RIVER TOWANDA|
SUSQUEHANNA RIVER WILKES-BARRE
SUSQUEHANNA RIVER DANVILLE
WB SUSQUEHANNA RIVER KARTHAUS
WB SUSQUEHANNA RIVER JERSEY S|
WB SUSQUEHANNA RIVER LEWISBURG
PENNS CREEK PENNS CREEK|
RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT]|
SHERMAN CREEK SHERMANS DALE
CONODOGUINET CREEK HDGESTDWN
YELLOW BREECHES CREEK CAMP HILL|
SWATARA CREEK HERSHE
EST CONEWAGD CREEK MANCHESTER
SUSQUEHANNA RIVER MARIETTA|
CONESTOGA RIVER CONESTOGA|
PEQUEA CREEK MARTIC FORGH
SUSQUEHANNA RIVER CONOWINGO

EXPLANATION
|:| Improving
I: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 phosphorus|

yield over the specified time period.

1
Eastern Shore

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

DEER CREEK DARLINGTON

L n n 1
Western Shore

GUNPOWDER FALLS GLENCOE

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

PATUXENT RIVER BOWIE

WESTERN BRANCH UPPER MARLBORO

Potomac

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

SF SHENANDOAH RIVER FRONT ROYAL
NF SHENANDOAH RIVER STRASBURG
CATOCTIN CREEK MIDDLETOWN
MONOCACY RIVER BRIDGEPORT
POTOMAC RIVER CHAIN BRIDGE

Virginia

RAPIDAN RIVER CULPEPER
RAPPAHANNOCK RIVER FREDER.
PAMUNKEY RIVER HANOVER
MATTAPONI RIVER BEULAHVILLE
JAMES RIVER BLUE RIDGE PKWY
JAMES RIVER CARTERSVILLE

JAMES RIVER RICHMOND
APPOMATTOX RIVER MATOACA
CHICKAHOMINY RIVER PROVIDENCE F.

53]

200
-15

-1.5

-1.0

-0.5

05 1.0

CHANGE IN TOTAL PHOSPHORUS LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE
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Safe Harbor:
Dam

Lake Aldred
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MARYLAND
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Area
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Suspended Suspended Sediment per Acre Loads
and Trends: 2005-2014

Sedlment Loads Trend Direction

. Mo Trend

and Trends S

A Degrading

(2005-2014) Average Load (lbs/ac)

18 - 510

LOadS per acre 511 - 1021

1022 - 2206
e Range from 18 to 2,206 yioids based on 2010-2014
Ibs/ac S
- Average |Oad Of 482 IbS/aC Western Shore

Potomac

Trends: Mixed Results

York

Improving: 50% James
Degrading: 30%

No Trend : 20%

PA similar

2 USGS



River Input Sites:

e | oads to tidal waters
v

g
* Monitor 78% of

Lo K R £5 watershed

0 KILOMETERS

EXPLAI\!ATION - WATERSHED
Physiographic province - g BOUNDARY

T E | . At e 9 sites
o Upstream from several
i P gl O, urban areas and WWTPs

S N 3 basins dominate
or & Rl |0ading

e Less improvement for N,
P, and Sediment

RIVER INPUT
NONTIDAL BASINS

Susquehanna River



2005-14

No trends: 2

(Susquehanna

& James)

Improving: 3
(Potomac)

Degrading: 4

(9 RIM Stations)

Individual river contributions of Total Nitrogen loads to the Bay

Change In Total Nitrogen

Susquehanna
= Potomac
m— |ames
250 === Rappahannock
Appomattox

o mm== Pamunkey
s === Mattaponi
-5; 200 Patuxent
0 Choptank
—
o
v
=
=
= 150 +
E
=
=
@
o
—

100

50
0 S E— S a— e e A B

Water Year

2000 2005 2010 2015



Changes in Total Phosphorus
9 RIM Stations

Individual river contributions of Total Phosphorus loads to the Bay

2005-14 T

= Potomac

— |ames
=== Rappahannock

Degrading: 4 | oo
(Susquehanna === Mattaponi
and James)

Patuxent
Choptank

Load in millions of Ibs/year

Improving: 2
(Potomac)

No trends: 3

Water Year




1. What Works

— Upgrades to WWTPs
— Reductions Iin air emissions
— Some agricultural practices
2. Challenges

— Response times

— Development and intensified
agriculture

3. What We Need

— Location should guide
restoration efforts

— Stormwater management and

monitoring
+ UMCES, USGS, EPA (2014)

2 USGS

Explaining Trends




PA Highlights
* High loads per acre in some areas

— Nitrogen: SE portion of basin
— Phosphorus: eastern portion

e Improving trends
— Total Nitrogen and Phosphorus

— Mixed Results for Sediment
— WWTP, air, selected ag practices

e Susquehanna Reservolirs counteracting
Improvements

— TN: little change TP: worsening

e Other Challenges: development, intensified ag, lag times
aUSGS

£ i;?{;.
oy
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USGS Nontidal Web Page
http: //brlm er.usgs. gov/

Intranet Home
*| Find A Person

s, o =" % i s boi e i Search Intranet
—- v\ i 15 R 2
Water-Quality Lnads and Trends at Nontidal Homtnrmg Stations in the Chesapeake Bay Watershed

Navigate Menu

Home Welcome

Background Explanation

This web site is dedicated to providing water-quality load and trend results for the

i i g 1 1 NTM stations
nontidal rivers of the Chesapeake Bay watershed. = QimsnthlTH akasnn

Intr Streams

Methods What are the Objectives of the Chesapeake Bay

Glossary Nontidal Monitoring Program?

TRveY = Quantify nutrient and sediment loads in the nontidal rivers of the
Chesapeake Bay watershed. These loads are defined as the mass of nutrient
or sediment passing a monitored location per unit time.

Estimate changes over time (trends) in sediment and nutrient loads, in a
manner that compensates for any concurrent trend in stream discharge.

Interactive Map Trends estimated in this manner can indicate changes in the watershed,

such as the effects of best management practices that cannot be attributed

Tables and Figures primarily to climatic fluctuation.

Results and Maps

Trend Summary

Downloads How the Program Works
Model Input Data
* Monitoring data are collected by numerous agencies through the nontidal
Load Table monitoring partnership.
+ Results are updated on even-numbered water years for the network of
water-quality monitoring stations distributed throughout the Chesapeake -41-
Bay watershed. 0 Komtes

Yield Table

Trend Results Table

Contacts What Data and Related Information Are Available? Click on the image above to access the interactive map

Partners : : :
5 Methods, data, results, and interpretations are available for

USGS Chesapeake Activities . . .
» MNutrient and sediment loads and yields (per-acre loads)
Technical Contacts + Trends in nutrient and sediment loads

Web Administrator Load and trend results are available from the Chesapeake Bay nontidal monitoring
network through the 2014 water year.
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