i,
L !

gist

0

iy

= Supervisory Hydrol
2634

e
—1 )

“dimoyer@usgs.gov: -
261

I LS
-

Loaeon » EE .
e SR
S T
[4

. _; h

804

]

USGS, Richmond, Va.

USGS

X



Objective

e Communicate the latest (through 2014) nitrogen,
phosphorus, and suspended-sediment load and trend
results for stations in the Chesapeake Bay nontidal

network

Questions

(1) How are nitrogen, phosphorus, and suspended-
sediment loads responding to restoration activities

and changing lanc

(2) What are the trenc

use across the

S In nitrogen, p

pay watershed?

nosphorus, and

suspended-sediment loads being delivered to the bay
from the nontidal portions of the watershed?
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Chesapeake Bay Nontidal

Chesapeake Bay Nontidal Network: Monitoring Network
All Stations

NTN Stations ) g .

T e St AN e How are nitrogen, phosphorus,

. __ and suspended-sediment loads

Eastem Shore responding to restoration activities

o 5P and changing land use?

Potomac
Rappahannock

fork

Monitoring Stations (117 stations)
_ % 7 87 stations with > 5 years

e 81 stations > 10 years

e 30 stations with > 30 years

 Drainage areas range from 1 to
27,100 mi?

e 37 station in the Potomac
Watershed

werkd Prepared on 1020015




Load and Trend Estimation

Daily Load = Daily Concentration * Mean Daily Discharge

Discrete water quality
samples, typically 12
“routine” and 8
“storm” are collected
at or near gaging
stations.

Samples are analyzed
for total N, NO,,,
total P, ortho-P and
sediment

< USGS



_oad and Trend Estimation

Daily Load = Daily Concentration * Mean Daily Discharge

Potomac River at Chain Bridge, 01646580

Total phosphorus concentration
o
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|oad and Trend Estimation

Daily Load = Daily Concentration * Mean Daily Discharge

Weighted Regression on Time, Discharge, and Season (WRTDS)
(Hirsch and others, 2010)
Primary Load Computation Model 2012-2015

In(c) = B, + Bt + B, In(q) + B,sin(2xt) + B, cos(2rt) + &

* Unigque regression model for each point at which a
concentration estimate Is required

 Models weight observations based on “proximity”, in time,
discharge, and season, to conditions at the time each
estimate Is required

< USGS



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

and Trend
Example:
Potomac River
Total
Phosphorus
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Total reduction in RIM ,
total nitrogen: 25% reducton
1985 to 2014 = -25% - 18% reduction 1
2005 to 2014 = -18% N *
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Total Nitrogen per
Acre Loads and
Trends: 2005-2014

Total nitrogen loads range from
1.19 to 33.4 Ibs/ac with an
average load of 7.33 Ibs/ac

Improving Trends = 44 of 81 (54%)
Degrading Trends = 22 of 81 (27%)
No Trend = 15 of 81 (19%)

Of the 14 stations with the highest per
acre loads for Total Nitrogen:

6 have improving trends

3 have degrading trends

4 have no trends

1 has insufficient data for trends

ZUSGS

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
Eastern Shore
Western Shore

Potomac

"'T._..‘I"\ vy ¥y MD -T

Rappahannock ~
PR x“\ .-’r TP
York ML
i
James / f'

SGS
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Potomac

Total Nitrogen per Acre Loads

Total Nitrogen per and Trends: 2005-2014

Acre Loads and
Trends: 2005-2014 "
Potomac Loads: 4 SR
e 1.5-17.2 Ibs per acre 2
» Average = 6.8 Ibs per ‘v » |

acre . % OO
Potomac: Majority T Ty
ImprOVI ng ¥ Trend Direction Average Load (Ibs/ac)
° ImprOVIng 14 e No Trend 1.19-6.88

- ¥  Improvin 6.89 - 13.75

* Degradlng 4 A DeF;radingg 13.76 - 33.44

* No change: 6

P
s USGS Squares with black outline are yields based on 2010-2014



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

EXPLANATION

GEORGES CREEK FRANKLIN

WILLS CREEK CUMBERLAND
PATTERSON CREEK HEADSVILLE

SB POTOMACL RIVER SPRINGHELD
CACAPON RIVER GREAT CACAPON
TONOLOWAY CREEK HANCOCK
LICKING CREEK PECTONVILLE
CONOCOCHEAGUE CREEK FAIRVIEW
OPEQUON CREEK MARTINSBURG
ANTIETAM CREEK WAYNESBORO
ANTIETAM CREEK SHARPSBURG
MUDDY CREEK MOUNT CLINTON
S0UTH RIVER NEAR WAYNESBORO
SF SHENANDOAH RIVER LYNNWOOD
SF SHENANDOAH RIVER FRONT ROYAL
SMITH CREEK NEW MARKET

NF SHENAMNDOAH RIVER STRASEURG
CATOCTIN CREEK MIDDLETOWN
CATOCTIN CREEK TAYLORSTOWN
MONOCACY RIVER ERIDGEPORT
DIFFICULT RUN GREAT FALLS
POTOMAC RIVER CHAIN BRIDGE
ACCOTINK CREEK ANNANDALE

SF QUANTICO CREEK INDEP. HILL

[ Improving
[ Degrading
[ ] NoTrend

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
yield over the specified time period.

-2.5

1 1 1 1 1 1 1 1
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




Susquehanna

Changes In Nitrogen g mjj —
[ noTrend

SOUEHANNA RIVER DAN -
[ : . ; Improving or degrading trends
\ 5 ANNA L n classified as likelihood estimates
- ~ pENNT greater than or equal to 66%

*The number next to each bar represents
‘HERMaN' EEK SHERMANS DA ) the total percent change in total nitrogen

CONODDGUINET CREEK HOGESTOWM _ yield over the specified time period.
YELL ﬂli'vB—EE ES CREEK CAMP HILL ~
ARA CREEK HERSHEY
— 3 REEK MANCHE E: 1
ER MARIETTA A

RI JNEa J -151

Trend in load network is the  |—_—_-G=
first of its kind o
Improving Trends = 44 of 81 (54%)

Degrading Trends = 22 of 81 (27%) | —_G_ 'ft__Npowmac
No Trend = 15 of 81 (19%) i%;@n&:".ag

Western Shore

Improving Stations
Range = -0.10 to -5.07 Ibs/ac °L‘“\ZZ;§§ET;HT@‘H_
Median = -0.68 Ibs/ac (-10.0%)

Degradlﬂg Statlons " o o Virginia
Range = 0.04 to 1.21 Ibs/ac r«%ﬁ“g*f‘_w“ﬁfﬁgﬁszﬁg;
Median = 0.33 Ibs/ac (7.84%) e

Download figure:
http://cbrim.er.usgs.gov/maps.html

2 3 4
CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




Total Phosphorus per Acre Loads

Total Phosphorus per and Trends: 2005-2014

Trend Direction

Acre Loads and . NoTens

¥  Improving

Trends: 2005-2014 (e

Average Load (lbs/ac)
0.13-0.50

Total phosphorus loads range from 0.51-1.00
I 1.01-2.31

0:1st0 250 IbS/aC Wlth an average Squares with black outline are

load of 0.52 Ibs/ac yields based on 2010-2014.

Susquehanna

Eastern Share

Improving Trends = 41 of 60 (68%)
Degrading Trends = 12 of 60 (20%) Potomac
No Trend = 7 of 60 (12%) Rappahannock /2

York

Western Shore

James

Of the 6 stations with the highest per
acre loads for Total Phosphorus:

* 4 have improving trends

» 1 have degrading trends

« 1 has insufficient data for trends

scimace for a changing wertd  Prepared on 10020015




Potomac Total Phosphorus per Acre Loads
Total Phosphorus and Trends: 2005-2014

per Acre Loads and
Trends: 2005-2014

Potomac Loads :
e 0.13-0.98 Ibs per acre
e Average = 0.39 Ibs

PEr acCre

g I = "E,
- - i
L, "Ly ¥ *\-\
;.
¥

Potomac: Majority 2
|mprOV| ng Trend Direction Average Load (Ibs/ac)

. ] ¢ No Trend 0.13-0.30
* ImprOVIng . 15 ¥  Improving 0.51-1.00
° Degrad | ng: 0 A Degrading 1.01 - 2.31

 No change: 1

% USGS Squares with black outline are yields based on 2010-2014




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

TOTAL PHOSPHORUS EXPLANATION

GEORGES CREEK FRANKLIN i [ Improving
WILLS CREEK CUMBERLAND . i
PATTERSON CREEK HEADSVILLE . I:I Degrading
SB POTOMAC RIVER SPRINGFIELD i ] NoTrend
CACAPON RIVER GREAT CACAPON - |mpr.31.ri“g Drdegrading trends
TONOLOWAY CREEK HANCOCK classified as likelihood estimates
COMNOCOCHEAGUE CREEK FAIRVIEW .
OPEQUON CREEK MARTINSBURG The number next to each bar re_presems
ANTIETAM CREEK WAYNESBORO i _ thetotal percent change in
ANTIETAM CREEK SHARPSBURG _ yield over the specified time period.
SFSHENAMDOAH RIVER FROMNT ROYAL
MF SHENANDOAH RIVER STRASEURG
CATOCTIN CREEK MIDDLETOWWN
MONOCACY RIVER BRIDGEPORT
POTOMAC RIVER CHAIN BRIDGE

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
CHANGE IN TOTAL PHOSPHORUS LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




A River Input Monitoring (RIM
station an i

Chesapeake Bay Nontidal
Monitoring Network

A .
syl © \\Vhat are the trends in nitrogen,
ff '——'*“““g pho_sphorus, and s_uspend_ed-
" = sediment loads being delivered
s, T to the bay from the nontidal

g _~ CHESAPEAKE BAY

i portions of the watershed?

« To answer this question, we
look to the loads delivered from
the nine River Input Monitoring
stations.



Total Nitrogen Delivered to the Bay

The cumulative
total nitrogen
load from the 9
RIM stations
accounts for 63%
(on average) of
the total nitrogen
load delivered
annually to the
bay.

Source: Chesapeake Bay Program
http://www.chesapeakebay.net/indicators/indicator/nitrogen_loads_and_river_flow_to _the bayl
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Changes In
Total Nitrogen
Delivered to the

Bay Estuary
from the 9 RIM

Stations

Percent of total RIM

load

Susquehanna = 66%
Potomac = 24%
James 5%
Rappahannock = 2%
Appomattox <1%
Pamunkey <1%
Mattaponi = <1%

Patuxent =<1%

Choptank = <1%

ZUSGS

Load in millions Ibs/year

Combined Total Nitrogen load delivered from the 9 RIM stations

2000

Water Year

2005

2010

2015




Individual river contributions of Total Nitrogen loads to the Bay

Susquehanna

—— Potomac Although the Susquehanna and

e James Potomac Rivers carry the largest

~ " Rappahannock loads, all RIM stations have an
Appomattox . . .

=== Pamunkey influence on their respective

=== Mattaponi estuary.

Patuxent
Choptank
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Monitoring station WAEm g sl
Long term [ Short term

SUSQUEHANNA RIVER AT CONOWINGO, MD Improving No trend
POTOMAC RIVER AT WASHINGTON, DC Improving Improving
JAMES RIVER AT CARTERSVILLE, VA Improving No trend
RAPPAHANNOCK RIVER NR FREDERICKSBURG, VA Improving Improving
APPOMATTOX RIVER AT MATOACA, VA Improving Degrading
PAMUNKEY RIVER NEAR HANOVER, VA No trend Degrading
MATTAPONI RIVER NEAR BEULAHVILLE, VA Improving Degrading
PATUXENT RIVER NEAR BOWIE, MD Improving Improving
CHOPTANK RIVER NEAR GREENSBORO, MD Degrading egradin,

Chesapeake FIM Stations: Change in Total Nitrogen Load (2003 to 2014)

SUSOUEHANNA

POTOMAC

JAMES

RAPPAHANNOCK

APPOMATTOX

PAMUNEEY

MATTAPONI

PATUXENT

CHOPTANK

B IMPROVING
NO TREND
- DECRADING
1% LOAD CHANEE,
N PERCENT
-:u.-.-
{1
-1.“_
P
T
e
3%
1 I I I ! I
-0 08 06 04 -02 00 0z 04

CHANGE IN LOADN IN, FOUNDS PER ACRE



Changes In
Total o
Phosphorus
Delivered to the
Bay Estuary "
from the 9 RIM
Stations

5]
=

Percent of total RIM

load

Susquehanna = 45%
Potomac 29%
James 18%
Rappahannock = 5%
Appomattox 1% 0
Pamunkey 1%
Mattaponi = <1%
Patuxent =<1%
Choptank = <1%

ZUSGS

Load in millions Ibs/year

Combined Total Phosphorus load delivered from the 9 RIM stations

2000

Water Year



Individual river contributions of Total Phosphorus loads to the Bay

Susquehanna
= Potomac
— |ames
=== Bappahannock
Appomattox
=== Pamunkey
mme Mattaponi
Patuxent
Choptank
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Changes in Total

Phosphorus Load
Delivered to the Bay
from the 9 RIM Stations

Total phosphorus
load

Monitoring station

Long term

Shortterm |

SUSQUEHANNA RIVER AT CONOWINGO, MD

Degrading

Degrading

POTOMAC RIVER AT WASHINGTON, DC

Improving

Improving

JAMES RIVER AT CARTERSVILLE, VA

Improving

Degrading

RAPPAHANNOCK RIVER NR FREDERICKSBURG. VA

No trend

No trend

APPOMATTOX RIVER AT MATOACA, VA

Degrading

Degrading

PAMUNKEY RIVER NEAR HANOVER, VA

Degrading

No trend

MATTAPONI RIVER NEAR BEULAHVILLE. VA

Improving

No trend

PATUXENT RIVER NEAR BOWIE, MD

Improving

Improving

CHOPTANK RIVER NEAR GREENSBORO, MD

Degrading

Degrading

http://cbrim.er.usgs.gov/summary.html

< USGS

Chesapeake RIM Stations: Change in Total Phosphoms Load (20035 to 2014)

SUSOUEHANNA

FOTOMAC

JAMES

RAPPAHANNOCK

APPOMATTOX

PAMUNEKEY

MATTAPONI

PATUXENT

CHOPTANE

010 -005 000 005 010 015 020

CHANGE IN LOAD IN, POUNDS PER ACRE

Il IMPROVING
WO TREND
DEGRADING

4% LOAD CHAMGE,
IN PERCENT




Summary
e \Watershed Trends in Loads

— Nitrogen: 14 stations show improving trends while only 4 show
degrading trends

— Phosphorus: 15 stations show improving trends while none
show degrading trends

— Suspended Sediment: 10 show improving trneds whil 5 show
degrading trends

— New “Urban Stations” — 6 stations will have load results in 2
years.

e RIM Stations: loads to tidal waters

— Potomac is the only bay tributary that has improving trends for
Nitrogen, Phosphorus, and Suspended Sediment loads.

< USGS



USGS Nontidal Web Page
http: //cbrlm er.usgs. gov/

Intranet Home
*| Find A Person

i '} " m‘% = / & » B . -,...""_'— L . iSearch Intranet
__ e N il (A 0 .

Water-Quality Loads and Trends at Nontidal Monitoring 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

R . - * O 1 NTM stations
nontidal rivers of the Chesapeake Bay watershed. g

Streams

Introduction

Methods What are the Objectives of the Chesapeake Bay

Glossary Nontidal Monitoring Program?

Bibliography . : , : : :
T » Quantify nutrient and sediment loads in the nontidal rivers of the

Results and Maps Lhesapeake Bay \:«ater'shecll. These Loar;ls are deﬁlnE'r?l 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.

Trend Summary

Downloads How the Program Works
Model Input Data
B + 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
Bay watershed. o 5 100 Khomuiers

Yield Table

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

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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Suspended Sediment
per Acre Loads and
Trends: 2005-2014

Suspended Sediment loads range from
18 to 2,206 Ibs/ac with an average load
of 482 Ibs/ac

Improving Trends = 29 of 59 (50%)

Degrading Trends = 19 of 59 (30%)
No Trend = 110f 59 (20%)

Of the 7 stations with the highest per
acre loads for Suspended Sediment:
« 3 have improving trends

e 1 has adegrading trend

e 1hasno trend

» 2 have insufficient data for trends

ZUSGS

Suspended Sediment per Acre Loads
and Trends: 2005-2014

Trend Direction
L] Mo Trend

¥  Improving

A Degrading

Average Load (lbs/ac)
18 -510

511 - 1021

1022 - 2206

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

Susquehanna
Eastern Shore
Western Shore
Fotomac
Rappahannock /-
York

James

ZUSGS

scimaca for # changing werid  Prepared on 10/20M13




Potomac _ Suspended Sediment per Acre Loads
Suspended Sediment and Trends: 2005-2014

per Acre Loads and
Trends: 2005-2014

Potomac Loads :

e 119-1,344 Ibs per acre

o Average = 387 lbs per
acre

. L R
- T e
Ao T

Potomac: Majority O
Improving
e Improving: 10 e NoTrend 18 - 510
. Degrading:S Y Improving 511 - 1021

e - ]

Trend Direction Average Load (lbs/ac)

A Degrading 1022 - 2206

 No change: 1

% USGS Squares with black outline are yields based on 2010-2014



Changes in Suspended Sediment per Acre Loads:
2005-2014
Potomac Watershed

GEDRGES CREEK FRANKLIN

WILLS CREEK CUMBERLAND
PATTERSON CREEK HEADSVILLE

5B POTOMAC RIVER SPRINGFIELD
CACAPON RIVER GREAT CACAPON
TONOLOWAY CREEK HANCOCK
LICKING CREEK PECTONVILLE
CONOCOCHEAGUE CREEK FAIRVIEW
OPEQUON CREEK MARTINSEURG
ANTIETAM CREEK WAYNESEORD
ANTIETAM CREEK SHARPSBURG

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

SUSPENDED SEDIMENT

187
135

EXPLANATION
[ Improving
[ ] Degrading
[ ] NoTrend

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
yield over the specified time period.

-1500 -1000 -500 0 500

1000 1500

CHANGE IN SUSPENDED SEDIMENT LOAD BETWEEN 2005 AND 2014, IN TONS PER ACRE




Changes In
Suspended Sediment
per Acre Loads:
2005-2014

Improving Stations

Range = -8.11 to -1,490 Ibs/ac
Median = -221 Ibs/ac (-29.4%)

Degrading Stations

Range = 4.75 to 341 lbs/ac
Median = 118 Ibs/ac (42.8%)

Download figure:

http://cbrim.er.usgs.gov/maps.html

Susqueha

nna

UNADILLA RIVER ROCKDALE
SUSQUEHANNA RIVER CONKLIN
SUSQUEHANNA RIVER WAVERLY
COHOCTON RIVER CAMPBELL
CHEMUNG RIVER CHEMUNG
SUSQUEHANNA RIVER TOWANDA
SUSQUEHANNA RIVER DANVILLE

WB SUSOUEHANNA RIVER KARTHAUS
WB SUSQUEHANNA RIVER JERSEY 5.
WB SUSQUEHANNA RIVER LEWISBURG
PENNS CREEK PENNS CREEK
RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT

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

EST CONEWAGO CREEK MANCHESTER
SUSQUEHANNA RIVER MARIETTA
CONESTOGA RIVER CONESTOGA
PEQUEA CREEK MARTIC FORGE
SUSQUEHANNA RIVER CONOWINGO,

15}

30
-51 [

-1

22
-3
-33 [
-34

EXPLANATION

I:l Improving
I:l Degrading
I:l NoTrend

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 suspended
sediment yield over the specified time period

Eastern Shore

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

DEER CREEK DARLINGTON

720
-8

22

E —

Western Shore

GUNPOWDER FALLS GLENCOE

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

W. BRANCH UPPER MARLBORO

GEORGES CREEK FRANKLIN
WILLS CREEK CUMBERLAND
PATTERSON CREEK HEADSVILLE
SB POTOMAC RIVER SPRINGFIELD
CACAPON RIVER GREAT CACAPON
TONOLOWAY CREEK HANCOCK
LICKING CREEK PECTONVILLE
CONOCOCHEAGUE CR. FAIRVIEW
DPEQUON CREEK MARTINSBURG
ANTIETAM CREEK WAYNESBORO
ANTIETAM CREEK SHARPSBURG
SF SHEN. RIVER FRONT ROYAL
NF SHEN. RIVER STRASBURG
CATOCTIN CREEK MIDDLETOWN
MONOCACY RIVER BRIDGEPORT
POTOMAC RIVER CHAIN BRIDGE

Potomac

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

JAMES RIVER RICHMOND
APPDMATTOX RIVER MATOACA
CHICKAHOMINY RIVER PROVIDENCE F

Virginia

<

Ax

50]

o

5

A

< &

AT

& §°

AT M

CHANGE IN SUSPENDED SEDIMENT LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE




= Susquehanna
a n e S I n UNADILLA RIVER ROCKDALE] -
SUSOQUEHANNA RIVER CONKLIN EXPLANATION

SUSQUEHANNA RIVER WAVERL moroul
COHOCTON RIVER CAMPBELL kv [ mproving
CHEMUNG RIVER CHEMUNG ] [ pegrading

SUSQUEHANNA RIVER TOWANDA| - [ NoTrend
SUSQUEHANNA RIVER WILKES-BARRE - meroving or dearading rends
SUSQUEHANNA RIVER DANVILLE - classified as likelihood estimates
WB SUSQUEHANNA RIVER KARTHAUS greater than or equal to 66%

WB SUSQUEHANNA RIVER JERSEY S| *The number next to each bar represents
- WB SUSQUEHANNA RIVER LEWISBURG] the total percent change in total phosphorus
p— PENNS CREEK PENNS CREEK| yield over the specified time period.
. RAYSTOWN BRANCH JUNIATA RIVER

JUNIATA RIVER NEWPORT]|

SHERMAN CREEK SHERMANS DALE
CONODOGUINET CREEK HDGESTDWN
YELLOW BREECHES CREEK CAMP HILL|
SWATARA CREEK HERSHE

Improving Trends = 41 of 60 (68%) T SUSCUEHANA AVERMARETTA

CONESTOGA RIVER CONESTOGA]

Degrading Trends = 12 of 60 (20%) SUSCUEHAN IR CONOWIGD
NO Tr nd — 7 Of 60 (12%) NANTICOKE RIVER BRIDGEVILLE

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

DEER CREEK DARLINGTON

I S I GUNPOWDER FALLS GLENCOE

I m p rOVI n g tatl O ns NB PAJTAPSEE' HI‘-J'EHAEEDAHHUHS:T

R 0.014 to -1.08 Ibs/ " DATIENT ANER UNTY
e - \ y

a'n g e - - to - S aC P;\TUXENT RIVER BOWIE

WESTERN BRANCH UPPER MARLBORO

Medlan = -011 IbS/aC (-247%) GEDHEESCHEEKFHANKLINPO%or;qaCI

WILLS CREEK CUMBERLAND

PATTERSON CREEK HEADSVILLE

- - SB POTOMAC RIVER SPRINGFIELD

CACAPON RIVER GREAT CACAPON

Deg rad I n g Statl O ns AT%NULG‘.&-‘AY EHEEK HANCOCK
LICKING CREEK PECTONVILLE

— CONOCOCHEAGUE CREEK FAIRVIEW

Range = 0.007 to 0.43 Ibs/ac
. ANTIETAM CREEK WAYNESBORO

— ANTIETAM CREEK SHARPSBURG

M ed I an - O . 07 I bS/aC (18 . 2%) Sk SHENANDSAH RIVER FHCTNT ROYAL
NF SHENANDOAH RIVER STRASBURG

CATOCTIN CREEK MIDDLETOWN

MONOCACY RIVER BRIDGEPORT
POTOMAC RIVER CHAIN BRIDGE

1
Eastern Shore

L n n 1
Western Shore

. Virginia

o RAPIDAN RIVER CULPEPER 53
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