OBJECTIVE

o Summary of short-term trends in TN and TP

Trend Results 2020 » Detailed look at each basin level

« Full summary at % change across TN, N, TP, DIP, SS
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Summary of trends in load through 2020

Total Nitrogen
Since ~1985, 52% of stations improved

- Trends Since 2011 -

» 37% of stations improved

* 4/9 River Input stations improved: the Susquehanna,
Potomac, James, and Patuxent; representing three of
the largest RIM watersheds

» About 35% of Susquehanna stations improved, mostly
located in lower portion of the watershed

* 4/6 Western Shore stations improved while 4/5
Eastern Shore stations degraded

» About the same number Potomac stations improved
as degraded

* Most Virginia watershed stations had no trend

N

\.

N

Total Phosphorus
Since ~1985, 67% of stations improved

- Trends Since 2011 -

* 44% of stations improved

* 4/9 River Input stations improved: the Susquehanna,
James, Patuxent, and Pamunkey

* About 42% of Susquehanna stations improved, located
in the upper and lower portion of the watershed

* 3/6 Western Shore stations improved while 4/5
Eastern Shore stations degraded

* 50% of Potomac stations improved

* 54% of Virginia watershed stations improved

Trends in total nitrogen and phosphorus are influenced by changes in dissolved and particulate material

« Since 2011, nitrate degraded at 69% of stations while orthophosphate improved at 66% of stations
* Since 2011, suspended sediment improved at only 18% of stations
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Trends in nitrogen loads result
from changing nitrogen inputs
or transport

The most recent ten year period in the Susquehanna Basin, 2011-20202

Nitrogen Per-acre Load ' Trend Direction 2

Low —— > High A Degrading

@ No Trend
s W improving

River Input Monitoring station
Susquehanna River at Conowingo, MD

Flow-normalized Load (Ibs/day)

500,000 T T T
450,0007 23.6% reduction™** A
400,000+ - Susquehanna River at
Conowingo, MD

350,000+ . 01578310
300,000 3.24% reduction® -
250,000 .
200,000+ N
150,000+ 1
100,000+ 1

50,000 N

0 I I | ! 'Ator, S.W., Brakebill, J.W., and Blomquist, J.D., 2011, Sources, fate, and transport
1990 2000 2010 2020 of nitrogen and phosphorus in the Chesapeake Bay watershed: An empirical

model: U.S. Geological Survey Scientific Investigations Report 2011-5167, p. 27.

2
:z ysﬁﬁ Mason and others, 2022 b



Trends in nitrogen loads result
from changing nitrogen inputs
or transport

The most recent ten year period in the Susquehanna Basin, 2011-2020

1: CONESTOGA RIVER AT CONESTOGA, PA

2: SWATARA CREEK NEAR HERSHEY, PA 3: PINE CREEK BL L PINE CREEK NEAR WATERVILLE, PA

RN :
Susquehanna \\),80 : seess 3 1

Nitrogen loads (n=26) have
improved at 9, degraded at 11,
and have no trend at 6 stations.

|
|
: Across the Susquehanna, the
Sl b Ll Sl Lt median N improvement is 4.5% and
25 20 45 0 -5 0 5 0 15 20 25 30 35 the median degradation is 9%.

Change in Total Nitrogen Load Between 2011 and 2020, in percent



Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in the Susquehanna Basin, 2011-2020

Phosphorus Per-acre Load Trend Direction
Low —— > High A Degrading

@ No Trend
s W improving

River Input Monitoring station
Susquehanna River at Conowingo, MD

Flow-normalized Load (Ibs/day)
24,000 T \

\/

1.49% reduction*

Susquehanna River at
. Conowingo, MD
01578310

>
25% reduction***

1990 2000 2010 2020



Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in the Susquehanna Basin, 2011-2020

1: SUSQUEHANNA RIVER AT CONOWINGO, MD

2: PINE CREEK BL L PINE CREEK NEAR WATERVILLE, PA

Susquehanna \5: :
@ e, 4
®
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Phosphorus loads (n=26) have
improved at 11, degraded at 3,
and have no trend at 12 stations.

Across the Susquehanna, the
Ty median P improvement is 13% and
10 20 30 40 50 60 70 80 90 100 the median degradation is 26%.
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Change in Total Phosphorus Load Between 2011 and 2020, in percent
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Trends in nitrogen loads result
from changing nitrogen inputs
or transport

The most recent ten year period in the Eastern/Western Shore Basins, 2011-2020

Nitrogen Per-acre Load Trend Direction
Low —— > High A Degrading

:— . © NoTrend Choptank River near
v Improving

Greensboro, MD
01491000

River Input Monitoring stations
Patuxent River near Bowie, MD and Choptank River near Greensboro, MD

Flow-normalized Load (Ibs/day)
9,000 ‘ T T

»
' o

Patuxent: 64.7% reduction*** i

A

7,000

6,000

5,000-]
Patuxent River near

4,000+ 16.6% reduction™** - Bowie, MD
01594440
3,000+ A
2,004 Choptank: 6.3% increase™** N )
— - PR 0000
W v - -
1,000+ «— > |

5.98% increase***

1990 2000 2010 2020



Trends in nitrogen loads result
from changing nitrogen inputs

or transport

The most recent ten year period in the Eastern/Western Shore Basins, 2011-2020

1: PATUXENT RIVER NEAR BOWIE, MD

\

2: MARSHYHOPE CREEK NEAR ADAMSVILLE, DE

[

Eastern Shore

Western Shore \

-35 -30 -25 -20 -15 -10

1
1
1
1
1
1
0

Change in Total Nitrogen Load Between 2011 and 2020, in percent

Nitrogen loads (n=11) have
improved at 5, degraded at 5,
and have no trend at 1 station.

Across the ES/WS, the median

N improvement is 4.4% and the
median degradation is 7%.
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Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in the Eastern/Western Shore Basins, 2011-2020

Phosphorus Per-acre Load Trend Direction
Low —— > High A Degrading

:— . © No Trend Choptank River near
v Improving

Greensboro, MD
01491000

River Input Monitoring stations
Patuxent River near Bowie, MD and Choptank River near Greensboro, MD

Flow-normalized Load (Ibs/day)
900 T T

Patuxent: 71.7% reduction***

700
600

500

Patuxent River near
= Bowie, MD
01594440

400
26.8% reduction***

300

200+

Choptank: 76.2% increase***
1001+ i

Fkk

37.8% increase
0 | | | |
1990 2000 2010 2020




Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in the Eastern/Western Shore Basins, 2011-2020

1: PATUXENT RIVER NEAR BOWIE, MD 2: MARSHYHOPE CREEK NEAR ADAMSVILLE, DE

\ \

Phosphorus loads (n=11) have
improved at 3, degraded at 4,
and have no trend at 4 stations.

Eastern Shore

Western Shore \

Across the ES/WS, the median
P improvement is 12% and the
median degradation is 48%.

Pl bbb bbby bata
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Change in Total Phosphorus Load Between 2011 and 2020, in percent






Trends in nitrogen loads result
from changing nitrogen inputs
or transport

The most recent ten year period in the Potomac Basin, 2011-2020

Nitrogen Per-acre Load Trend Direction

Low —— > High A Degrading

@ No Trend
s W improving

River Input Monitoring station
Potomac River at Chain Bridge, Washington, DC

Flow-normalized Load (Ibs/day)
160,000 T T

140,000 4.14% reduction* e
>

120,000+ T

12.8% reduction***
100,000+ -

80,000 *

60,000 T

40,000

20,000

0 | | | |
1990 2000 2010 2020

Potomac River at
Chain Bridge,
Washington, DC

01646580
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Trends in nitrogen loads result
from changing nitrogen inputs
or transport

The most recent ten year period in the Potomac Basin, 2011-2020

1: ANTIETAM CREEK NEAR WAYNESBORO, PA 2: TONOLOWAY CREEK NEAR HANCOCK, MD

\ \

Potomac

Ce e o

I N T N T N M A T A T N O A I
5 20 45 40 -5 0 5 0 15 20 25 30 35

g
N —— e e e

Change in Total Nitrogen Load Between 2011 and 2020, in percent

Nitrogen loads (n=28) have
improved at 13, degraded at 12,
and have no trend at 3 stations.

Across the Potomac, the median
N improvement is 5.5% and the
median degradation is 14%.




Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in the Potomac Basin, 2011-2020

Phosphorus Per-acre Load Trend Direction

Low —— > High A Degrading

@ No Trend
s W improving

River Input Monitoring station
Potomac River at Chain Bridge, Washington, DC

Flow-normalized Load (Ibs/day)
16,000 T T

14,000

12,000

No Trend

10,000+

26.8 reduction***
8,000 -

\

6,000 T

4,000

2,000

1990 2000 2010 2020

Potomac River at
Chain Bridge,
Washington, DC

01646580
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Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in the Potomac Basin, 2011-2020

1: OPEQUON CREEK NEAR MARTINSBURG, WV 2: ACCOTINK CREEK NEAR ANNANDALE, VA

\ \

Potomac x \
f e o0 (1)
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Change in Total Phosphorus Load Between 2011 and 2020, in percent

Phosphorus loads (n=22) have
improved at 11, degraded at 6,
and have no trend at 5 stations.

Across the Potomac, the median
P improvement is 26% and the
median degradation is 48%.
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Trends in nitrogen loads result
from changing nitrogen inputs

or transport

The most recent ten year period in Virginia, 2011-2020

Trend Direction
A Degrading

v Improving

Nitrogen Per-acre Load

Low ——— High

| S

@ No Trend

Five River Input Monitoring stations in Virginia

Flow Normalized Load (Ibs/day)
40000

\

30000 ——
James 17.2% reduction*

20000

6.2% reduction*

Pa——

100004 Rappahannock 15.7% reduction**
9000
8000

7000
6000

5000

Pamunkey No Trend

3000

5.5% increase*

4000 W*ﬁ

6.3% increase*

S \

Mattaponi '3.5% reduction*

10.5% increase***

T T T T T T T
1985 1990 1995 2000 2005 2010 2015

T
2020

Rappahannock River
near Fredericksburg

James River at 01668000

Cartersville
02035000

Mattaponi River
near Beulahville
01674500

Appomattox quunkey
River at Matoaca River near
02041650 Hanover

01673000
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Trends in nitrogen loads result
from changing nitrogen inputs
or transport

The most recent ten year period in Virginia, 2011-2020

1: LITTLE RIVER NEAR DOSWELL, VA 2: CALFPASTURE RIVER ABOVE MILL CREEK AT GOSHEN, VA

\ \

Virginia \ : ) &

1
1
[ N T A T N T N TN T T N N T N A A O
35 30 25 20 45 0 5 0 5 0 15 20 25 30

Change in Total Nitrogen Load Between 2011 and 2020, in percent

Nitrogen loads (n=24) have
improved at 7, degraded at 8, and
have no trend at 10 stations.

Across Virginia, the median N
improvement is 9% and the median
degradation is 8%.
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Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in Virginia, 2011-2020

Trend Direction
A Degrading

v Improving

Phosphorus Per-acre Load

Low ————> High

| S

@ No Trend

Five River Input Monitoring stations in Virginia
Flow Normalized Load (Ibs/day)

10000
9000 -
8000 -
7000

6000

5000 4

4000

3000 4

2000

1000
900

800 4
700
600 4

500

400 4

300

200

\/___\

39.2% reduction* 14.2% reduction*

a ‘#
Rappahannock 35.1% increase* No Trend
Pamunkey 53.4% increase** 5.2% reduction*

Afﬁ;e*** 24.5% increase***

ppomattox

——

Mattaponi

ety

No Trend

6.2% increase*

T
1985

T
1990

T
1995

T
2000

T
2005

T
2010

T
2015

T
2020

Rappahannock River
near Fredericksburg

James River at 01668000

Cartersville
02035000

Mattaponi River
near Beulahville
01674500

Appomattox quunkey
River at Matoaca River near
02041650 Hanover

01673000
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Trends in phosphorus loads result
from changing phosphorus inputs
or transport

The most recent ten year period in Virginia, 2011-2020

1: RIVANNA RIVER AT PALMYRA, VA 2: APPOMATTOX RIVER AT MATOACA, VA
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Change in Total Phosphorus Load Between 2011 and 2020, in percent

Phosphorus loads (n=11) have
improved at 6, degraded at 3,
and have no trend at 2 stations.

Across Virginia, the median P
improvement is 8% and the median
degradation is 9%.

30



Trend Direction, 2011-2020 w

01502500
01503000
01515000
01529500
01531000
01531500
01534000
01536500
01540500
01542500
01549700
01553500
01555000
01562000
01567000
01568000
01570000
01571500
01573560
01574000
01576000
01576754
01576787
01578310
01578475
01580520

SUSQUEHANNA

=USGS

Degrading
Percent change in flow-
Improving normalized load (numbers) at
the nontidal network
No Trend

TN N+N TP DIP SS

EASTERN SHORE

WESTERN SHORE

POTOMAC

01487000
01488500
01491000
01491500
01495000

01582500
01586000
01589300
01591000
01594440
01594526

01599000
01601500
01604500
01608500
01609000
01610155
01611500
01613095
01613525
01614500
01616500
01619000
01619500
01621050
01626000
01628500
01631000
01632900
01634000
01637500
01638480
01639000
01646000
01646580
01651000
01654000
01658000
01658500

N N+N
N N+N

N N+N

TP DIP SS
TP DIP SS
TP DIP SS

VIRGINIA

Constituents from left-to-right: TN (total nitrogen),
N+N (nitrate plus nitrite), TP (total phosphorus), DIP
(orthophosphate), SS (suspended sediment)

01664000
01665500
01666500
01667500
01668000
01671020
01671100
01673000
01673800
01674000
01674500
02011500
02015700
02020500
02024000
02024752
02031000
02034000
02035000
02037500
02039500
02041000
02041650
02042500

N+N P DIP SS
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