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Explanation

. Nontidal monitoring network " ‘, : I\/I e aS u rl n g W ate r_

stations
Chesapeake Bay River-Input

Nl Quality Improvements
O Tributaries with continuous TR s W
monitoring 30 ¢ 5 N

] Watersheds with spatially and
temporally extensive monitoring

Clarksburg Special Protection
= 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

D Fairfax County
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Chesapeake Bay  Collaborative CBP Effort

b otllec LIl S 1985: River-Input Monitoring

Network 1 selected sit
Chesapeake Bay Nontidal Network: ana selected sies

S L RPRSNE < 2004: PSC agrees on
e e AN oy comparable methods

« TMDL expansion
« 117 stations
— Range from 1 to 27,100 mi?
 Nutrient and sediment samples
— Monthly and storms
— Streamflow
 |oads and trends computed
a2 » First of its kind




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

Trends 14 .
 Annual loads

 Flow-
normalized
change

1985 to 2014:
down 25%

25% reduction
-

18% reduction ‘
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down 18% [ Load

* Per acre [ ¢
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Water Year
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Results: N, P and Sediment

 Loads
— Per acre loads

* Trends
— Directional change
— Amount of change




Total Nitrogen

(loads per acre)

Range from 1.19 to 33.4 Ibs/ac
Average load of 7.33 Ibs/ac

(1) Low =
< 6.88 Ibs/ac
52 of 81 stations

(2) Medium =
> 6.88t0 <13.75
15 of 81 stations

(3) High Yields => 13.76
14 of 81 stations

ZUSGS

Total Nitrogen per Acre Loads: 2005-2014

S i

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

13.76 - 3344

Squares with black outline are
yields based on 2010-2014.
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Western Shore
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Total Nitrogen

Trends
(2005-2014)

Majority improving

 Improving Trends:

54%

* Degrading Trends:
27%
* No Trend: 19%

Results by major
basin
a 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 gutline are
yields based on 2010-2014.

Susquehanna

L
Eastern Shore /

Westem Shore {v
—— ey T .
StaE.—y

Potomac 5. — % _:-
Twe ¥y MD
Rappahannock # 'h“«.,.' - ¥
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York -
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Susqguehanna

i [ improving
EH'\| OWANDA
50 |E S E

I:l Degrading
I:l No Trend

- " SUSQUEHANNA RIVER DAN '
i \ 1 : U} Improving or degrading trends
LEWIS H_G classified as likelihood estimates
H ) greater than or equal to 66%
RAYSTOWN CHJ ER

*The number next to each bar represents
‘HEHNLNI EEK SHEAMANS DA h the t.ma\ percent change \n.lmal nitrogen
_ yield over the specified time period.

CONODOGUINET CREEK HOGESTOWN

- YELLOW BREECHES CREEK CAMP HILL
ARA CREEK HERSHEY

W. CONEWAGO C HEEKPEI&IP\ICHESTE:

SUSQUEHANN
Co INE’TI IGA -151

Improving Stations: et P

MARS HYHEFE\
C ANK RIVER GREENSBORO
TUCKAHDE CREEK RUTHSBURG

G r‘e e N E'E'Efﬁé&”éﬁi%”é'féﬁ S——
Range = -0.10 to -5.07 L
Ibs/ac

1 Potomac

Median = -0.68 Ibs/ac

(-10.0%)
Degrading Stations: .
Orange

RAPPAHANNOCK REMING'JN

Range = 0.04to 1.21 Ibs/ac [ =

NCI TH ~«NN~« HI /ER DOSWELL

Median = 0.33 Ibs/ac ,,i;‘—sﬂ'%fe’g“gg;{ﬁ”f»«
(7.84%) o
Differs by watershed .--;gg;;ﬁﬁ;mij-m;

"C"

F‘EM 3 E
-
CHANGE IN TOTAL NITROGEN LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE

3 N
SF \HEN».\NDE-«H
SF \HEN-«NEEHH A

Virginia







Total Phosphorus

Loads and Trends
(2005-2014)

|_oads per acre
Range: 0.13 to 2.31 Ibs/ac
Average: 0.52 Ibs/ac

Trends: Majority
Improving

* Improving: 68%
* Degrading: 20%
 No Trend: 12%

< USGS

Total Phosphorus per Acre Loads
and Trends: 2005-2014

Trend Direction
. No Trend
¥  Improving
A Degrading
Average Load (Ibs/ac)
0.13-0.50
0.51-1.00

i 1.01-2.31
Squares with black outline are
yields based on 2010-2014.

Susquehanna
Eastern Shore
Western Shore
Potomac
Rappahannock /-
York

James




Susquehanna

UNADILLA RIVER ROCKDALE -
SUSQOUEHANNA RIVER CONKLIN EXPLANATION

SUSQUEHANNA RIVER WAVERL oot
COHOCTON RIVER CAMPBELL] 5 [ mproving

CHEMUNG RIVER CHEMUNG ] [ pegrading

SUSQUEHANNA RIVER TOWANDA| - [ NoTrend
O S O r l | S SUSQUEHANNA RIVER WILKES-BARRE - Improving or degrading trands
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 chlatnge in total pf‘?csphctrus

PEMMNS CREEK PENNS CREEK] yield over the specified time period.
RAYSTOWN BRANCH JUNIATA RIVER

JUNIATA RIVER NEWPORT]|
SHERMAN CREEK SHERMANS DALE

CONODOGUINET CREEK HDGESTDWN

2 O O 5 - 2 O 1 4 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 |

- - Eastern Shore
I NANTICOKE RIVER BRIDGEVILLE
I I I rOV I n a I O n S MARSHYHOPE CREEK ADAMSVILLE
CHOPTANK RIVER GREENSBORO

TUCKAHOE CREEK RUTHSBURG

Range = -0.014 to -1.08 Ibs/ac iR CEX DARINETON
Median = -0.11 Ibs/ac (-24.7%) NE PATAPSCO AVER CEDARKURST

GWYNNS FALLS VILLA NOVA
PATUXENT RIVER UNITY|

PATUXENT RIVER BOWIE

WESTERN BRANCH UPPER MARLBORO

D Potomac
e ra I n a I O n S GEORGES CREEK FRANKLIN
g WILLS CREEK CUMBERLAND
PATTERSON CREEK HEADSVILLE

Range = 0.007 to 0.43 Ibs/ac CACAPON RVER GREAT CAGAPON

” TONOLOWAY CREEK HANCOCK

M ed | an — O 07 I bS/aC 18 20/ LICKING CREEK PECTONVILLE
—_ . c 0] CONOCOCHEABUE CREEK FAIRVIEW

OPEQUON CREEK MARTINSBURG

ANTIETAM CREEK WAYNESBORD

ANTIETAM CREEK SHARPSBURG

SF SHENANDOAH RIVER FRONT ROYAL

- NF SHENANDOAH RIVER STRASBURG

D I ﬁe r by Wate rS h e d CATOCTIN CREEK MIDDLETOWN
MONOCACY RIVER BRIDGEPORT

POTOMAC RIVER CHAIN BRIDGE

L n n 1
Western Shore

. Virginia
= RAPIDAN RIVER CULPEPER 53]
Down Ioad fl g u re o RAPPAHANNOCK RIVER FREDER
PAMUNKEY RIVER HANOVER

" MATTAPONI RIVER BEULAHVILLE
http://cbrim.er.usgs.gov/maps.html MATIAPON AINER BEULAHVLLE o
JAMES RIVER CARTERSVILLE
JAMES RIVER RICHMOND -5
APPOMATTOX RIVER MATOACA
CHICKAHOMINY RIVER PROVIDENCE F. T ——
15 -1.0 -05 0 05 1.0

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




Suspended
Sediment Loads

and Trends
(2005-2014)

|_oads per acre
« Range from 18 to 2,206

Ibs/ac
» Average load of 482 Ibs/ac

Trends: Mixed Results
* Improving: 50%
« Degrading: 30%
* No Trend : 20%

ZUSGS

Suspended Sediment per Acre Loads
and Trends: 2005-2014

Trend Direction
. No Trend

¥  Improving

A Degrading
Average Load (Ibs/ac)
18-510
511 - 1021
B 1022-2206

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

| Susquehanna
Eastern Shore
| Western Shore { |

Potomac ‘:f;""“‘ = R ¥ v
' ANY 1 wAvmD 4

Rappahannock /- FEORG i A o
. \\/ -‘ Y

York
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Amount of
Sediment

Susquehanna

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

WB SUSQUEHANNA RIVER KARTHAUS
WB SUSQUEHANNA RIVER JERSEY S.
WB SUSQUEHANNA RIVER LEWISBURG
PENNS CREEK PENNS CREEK

EXPLANATION

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

Improving or degrading trends
classified as likelihood estimates
greater than or equal to 6%

*The number next to each bar represents
the total percent change in suspended
sediment yield over the specified time period

RAYSTOWN BRANCH JUNIATA RIVER
JUNIATA RIVER NEWPORT -39
SHERMAN CREEK SHERMANS DALE -51
CONODOGUINET CREEK HOGESTOWN -1
YELLOW BREECHES CREEK CAMP HILL
SWATARA CREEK HEASHEY
EST CONEWAGO CREEK MANCHESTER 22
SUSQUEHANNA RIVER MARIETTA -3
CONESTOGA RIVER CONESTOGA EE
PEQUEA CREEK MARTIC FORGE -34
SUSQUEHANNARIVERCONOWINGOL . . © 1+ v v vl vt vs 1 1o
Eastern Shore
NANTICOKE RIVER BRIDGEVILLE 721
MARSHYHOPE CREEK ADAMSVILLE -8
CHOPTANK RIVER GREENSBORO
TUCKAHOE CREEK RUTHSBURG -22()
BIG ELK CREEK ELK MILLS |
DEER CREEKDARLINGTON | v+ v v 1 v v v v v v i i
Western Shore

Change
(2005-2014)

Improving Stations

Range = -8.11t0 -1,490 Ibs/ac
Median = -221 Ibs/ac (-29.4%)

GUNPOWDER FALLS GLENCOE

NB PATAPSCO RIVER CEDARKURST

GWYNNS FALLS VILLA NOVA

PATUXENT RIVER UNITY

PATUXENT RIVER BOWIE

W. BRANCH UPPER MARLBORO i
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 CR. FAIRVIEW
OPEQUON CREEK MARTINSBURG
ANTIETAM CREEK WAYNESBORD
ANTIETAM CREEK SHARPSBURG
SF SHEN. RIVER FRONT ROYAL
NF SHEN. RIVER STRASBURG
CATOCTIN CREEK MIDDLETOWN
MONOCACY RIVER BRIDGEPORT
POTOMAC RIVER CHAINBRIDGE |+ o vt

Virginia
RAPIDAN RIVER CULPEPER 59
RAPPAHANNOCK RIVER FREDER.
PAMUNKEY RIVER HANOVER
MATTAPONI RIVER BEULAHVILLE
JAMES RIVER BLUE RIDGE PKWY
JAMES RIVER CARTERSVILLE
JAMES RIVER RICHMOND
APPOMATTOX RIVER MATOACA
CHICKAHOMINY RIVERPROVIDENCER|

o Kl & s i K
CHANGE IN SUSPENDED SEDIMENT LOAD BETWEEN 2005 AND 2014, IN POUNDS PER ACRE

Degrading Stations

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

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




River Input Sites:
Ega . ff v*“‘\ Loads to tidal waters

N Monitor 78% of
e, 5 watershed

CHESAPEAKE BAY
. . L WATERSHED
Ph jographic province - 3 - BOUNDARY

g B | S, * 9 sites

AT ,  Upstream from several
g Tl 5 S 3 B urban areas and WWTPs

e 3 basins dominate

EXPLANATION

Rappahann

Appomatto:

= 8 = VRl 0ading

Less improvement for N,
P, and Sediment



Change In Total Nitrogen

2005-14

No trends: 2
(Susquehanna
& James)

Improving: 3
(Potomac)

Degrading: 4

ZUSGS

Load in millions of Ibs/year

(9 RIM Stations)

250 ~

200

150

100

50

Individual river contributions of Total Nitrogen loads to the Bay

= Potomac
— |ames

Susquehanna

Rappahannock
Appomattox
Pamunkey
Mattaponi
Patuxent
Choptank

1990 1905 2000 2005 2010 2015
Water Year



Changes in Total Phosphorus
9 RIM Stations

, Individual river contributions of Total Phosphorus loads to the Bay

2005'14 ] Susquehanna

= Potomac

m— |ames
=== Rappahannock

Degrading: 4 [ o tovomare
(Susquehan na === Mattaponi
and James)

Patuxent
Choptank

Improving: 2
(Potomac)

Load in millions of |bs/year

No trends: 3

% USGS Water Year



Summary

e \Watershed Trends In Loads

— Nitrogen: Twice as many stations show improving
trends as those showing degrading trends

— Phosphorus: Over three times as many stations
showing improving trends

— Suspended Sediment: Mixed results
» RIM Stations: loads to tidal waters

— Less improvements
— Degrading conditions due to Susquehanna Reservoirs

 Explain water-quality change and BMPs
— Milestone assessments and Phase 3 WIPs

< USGS



1. What Works .
_ Upgrades to WWTPs Explaining Trends
— Reductions in air emissions
— Some agricultural practices
2. Challenges

— Response times

— Development and intensified
agriculture

— Susqguehanna Reservoirs
3. What we need

— Location should guide restoration
efforts

— Stormwater management and

monitoring
UMCES, USGS, EPA (2014)

< USGS




USGS Nontidal Web Page
http://cbrim.er. usgsgov/

.

2
B
= ok

science for a changing world
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Water-Quality Loads and Trends at Nontidal Momtormg Stations in the Chesapeake Bay Watershed
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Welcome

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

. . e C ant NTH stations
nontidal rivers of the Chesapeake Bay watershed. st

Streams.

What are the Objectives of the Chesapeake Bay
Nontidal Monitoring Program?

« 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.
Trends estimated in this manner can indicate changes in the watershed,
such as the effects of best management practices that cannot be attributed
primarily to climatic fluctuation.

How the Program Works

+ Monitoring data are collected by numerous agencies through the nontidal
monitoring partnership.
* Results are updated on even-numbered water years for the network of
water-quality monitoring stations distributed throughout the Chesapeake
Bay watershed. ‘ e 100 Fmaters

What Data and Related Informat.-lon Are Available7 Click on the image above to access the interactive map

Methods, data, results, and interpretations are available for

+ Nutrient and sediment loads and yields (per-acre loads)
+ Trends in nutrient and sediment loads

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



