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To summarize results of short-term monitoring data
that describe how nutrient loads have changed over
time throughout the Chesapeake Bay watershed.
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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
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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




How do high yield sites compare to their
respective trend direction?

~ A BROAD OVERVIEW OF SHORT-TERM LOADS, WITH KALMAN-FILTER, VERSUS TREND DIRECTION ~
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Trend Direction, 2011-2020 w
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ScienceBase Catalog — USGS Data Release Products — Nitrogen, phosphorus, and s...

Nitrogen, phosphorus, and suspended-sediment loads and trends measured at Evew-
the Chesapeake Bay Nontidal Network stations: Water years 1985-2020

Dates
Publication Date :  2022-07-25
Start Date :  1984-10-01
End Date :  2020-09-30

Citation

Mason, C.A., Colgin, J.E., and Moyer, D.L., 2022, Nitrogen, phosphorus, and suspended-sediment loads and trends
measured at the Chesapeake Bay Nontidal Network stations: Water years 1985-2020: U.S. Geological Survey data
release, https://doi.org/10.5066/P96H2BDO.

Summary

Nitrogen, phosphorus, and suspended-sediment loads, and changes in loads, in major rivers across the Chesapeake
Bay watershed have been calculated using monitoring data from the Chesapeake Bay Nontidal Network (NTN)
stations for the period 1985 through 2020. Nutrient and suspended-sediment loads and changes in loads were
determined by applying a weighted regression approach called WRTDS (Weighted Regression on Time, Discharge,
and Season). The load results represent the total mass of nitrogen, phosphorus, and suspended sediment that was
exported from each of the NTN watersheds and were estimated using the WRTDS method with Kalman filtering. To
determine the trend in loads, the annual load results are flow normalized to integrate out the year-to-year variability in
river discharge. The trend in load is derived from the flow-normalized load timeseries and represents the change in
load resulting from changes in sources, delays associated with storage or transport of historical inputs, and (or)
implemented management actions. Four data tables are provided that describe nitrogen, phosphorus, and suspended-
sediment conditions across the NTN: (1) Annual Loads, (2) Monthly Loads, (3) Trends in Annual Loads, and (4)
Average Yield (mass per unit area). Additionally, essential WRTDS Input and Output files are provided.

Child ltems ) =~

Chesapeake Bay Nontidal Network 1985-2020: Annual loads

B Chesapeake Bay Nontidal Network 1985-2020: Average annual yields
Chesapeake Bay Nontidal Network 1985-2020: Monthly loads

Chesapeake Bay Nontidal Network 1985-2020: Short- and long-term trends
B Chesapeake Bay Nontidal Network 1885-2020: WRTDS input data
Chesapeake Bay Nontidal Network 1985-2020: WRTDS output data
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Interactive web page with data dashboards for TN, TP, and SS

va.water.usgs.gov/geonarratives/ntn

Query tool

235 1

TN average load {Ibs/acre)

MNontidal network stations

Total nitrogen (TN) average load from 2011 10 2020, in pounds per acre {Ibs/acre).
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Change in flow-normalized TN load (%)

Nontidal network stations

Change in flow-normalized total nitrogen (TN} load from 2011 to 2020, in percent.
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The monitoring webpage has been
updated with 2020 RIM and NTN

results and a new URL =1 =

Trands Table

usgs.gov/CB-wq-loads-trends
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Chesapeake Bay Water-Quality Loads and Trends s = 5 ) D ‘,
I
By Chesapeake Bay Activities  January 1. 2016
Select Station: 01578310 -- SUSQUEHANNA RIVER AT CONOWINGO, MD v
Select Parameter: ALL v
Select Period: ALL v
Columns default to ascending sort order going from left to right. To change the sort order, click the column name of the first column to sort, and
then Ctrl-click each subsequent column to sort. Columns can be sorted ascending, descending, or not at all
Show: 10 v
Explore Results, Maps, and Data 01578310  PO0S0D 1985 2020 10 904 194 189 324  Improving Likely
01578310  P00600 1985 2020 36 Long -24.2 17.9 -1 -23.6 Improving E"::m‘:"'
01578310  PO0631 1985 2020 10 Short  -2.92 31 7.43 7.64  Degrading Likely |
01578310  PO0631 1985 2020 3 long  -8.03 348 232 739 Improving Likely
01578310  P00S6S 1985 2020 10 Short  -1.75  -0.858  -0.464 25 Improving E‘::::v'"
01578310  PO0ES 1985 2020 3 long  -0.775 -0.0389 1 149 Improving Likely !
01578310 PO0671 1985 2020 10 Short 0.2 -0.0673 0.0466 -14.1 Improving Likely
Overview Data Multimedia Partners
01578310  PO0S71 1985 2020 3 long  -0.183 -0.0136 0.129 322 MNoTrend asLikelyasNot [
01578310  P80154 1985 2020 10 Short -1480 -766 -577 -34.4 Improving E‘::::l‘:” b
01578310  PBO1S4 1985 2020 3 Long -403 363 642 331 Degrading Likely
Showing 10 of 10 records
d 1 k H Pages: Previous . Next

BIED NPT

cbrim.er.usgs.gov
PA—-— y ; T S . - -
Select Station: 02035000 - JAMES RIVER AT CARTERSVILLE, VA v
Select Parameter: P80154 - Total suspended sediment (mg/L) 3
Columns default to ascending sort order going from left to right. To change the sort order, click the column name of the first column to sort, and
. . . then Ctri-click each subsequent column to sort. Columns can be sorted ascending, descending, or not at all.
The websites contain load, yield, and Show: 10 (
. . E
trend results for Total N|trogen, Nitrate/ 02035000 PBO154 1985  5300.8  19.07 514000000  34.39 1520000000 1985 2020 |
02035000 PBO154 198  6370.4  29.32 3810000000  34.78 1560000000 1985 2020
it 02035000 PBO154 1987  8817.4  37.96 2610000000  35.11 1610000000 1985 2020
Nltrlte’ TOtal Phosphorus’ Orthophosphate, 02035000 P80154 1988 43219 14.59 245000000 35.49 1650000000 1985 2020
. AT 02035000 PBO154 1989 7581 43.86 1990000000  35.73 1680000000 1985 2020
and Suspended Sediment at individual o0 a0t 199 898 W& 12000000 3608 1720000000 1985 2020
. . . 02035000 PBO154 1991 83609  30.94 1310000000  36.27 1740000000 1985 2020
mon|tor|ng Sta“ons 02035000 PBO154 1992 6216.9  26.19 1440000000 36.26 1760000000 1985 2020
02035000 PBO154 1993 9269.1  41.31 250000000  35.39 1720000000 1985 2020
02035000 P80154 1994 8950.6  38.62 2130000000  34.64 1690000000 1985 2020




The Chesapeake Bay Watershed Data Dashboard

is currently being updated
gis.chesapeakebay.net/wip/dashboard

Chesapeake Bay Watershed Data Dashboard (Beta) Need Help? t@,

Non-Tidal Network Stations Station: 01536500 Parameter [TO(H‘NUOQEH M

SUSQUEHANNA RIVER AT WILKES-BARRE, PA "
Station ID | (an) v

} Get started here...

" Annual Load
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Separate window - Open this section separately in its own window.

Quick Guide - Access more detailed information on water quality
trends and how to use this tool.
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This section displays water quality monitoring data for freshwater
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rivers and streams in the Ch ke Bay Program Non-tidal .
Monitoring Network.
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most effective places to focus restoration efforts.
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} Comparing Watersheds

Catchment Total Area (square miles): 9,960

Catchment Area Land Cover (NLCD 2016)
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© 2022 Mapbox © OpenStreetMap
Cultivated Crops 373
Load inIbs Deciduous Forest 39.78
335260 #6:453.000,000

- L T Developed, High Intensity 022
e . Developed, Low Intensity 133

} Additional Resources Station Catchment Area . :
Developed, Medium Intensity 063
i New York Developed, Open Space 5.01
e e v

10




Questions?

CITATION:

Mason, C.A,, Colgin, J.E., and Moyer, D.L., 2022, Nitrogen, phosphorus, and suspended-sediment loads and trends measured at the
Chesapeake Bay Nontidal Network stations: Water years 1985-2020: U.S. Geological Survey data release, https://doi.org/10.5066/P96H2BDO

USGS NTN 2020 ScienceBase data release (above citation

USGS NTN 2020 Interactive webpage
USGS NTN Loads and Trends website (current and historic)

Chesapeake Bay dashboard



https://www.sciencebase.gov/catalog/item/62bdc7a4d34e82c548cec1e7
https://va.water.usgs.gov/geonarratives/ntn/
http://usgs.gov/centers/chesapeake-bay-activities/science/chesapeake-bay-water-quality-loads-and-trends?qt-science_center_objects=1#overview
http://gis.chesapeakebay.net/wip/dashboard/

