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Figure 1.  Location of the 9 River Input Monitoring (RIM) stations in the Chesapeake Bay watershed. Station numbers and names are
provided in table 2.
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Load-only Site

Short-term Trend Site

Long-term Trend Site

RIM Site

BASIN n Stations TN
Loads

TN
Short

TP
Loads

TP
Short 

SUSQUEHANNA 42 42 26 42 26
EASTERN SHORE 8 8 5 8 5
WESTERN SHORE 10 10 6 10 6
POTOMAC 37 37 28 34 22
VIRGINIA 26 26 24 16 11
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LT sites: 
	 PA, 4 scenarios (3 sites)
	 MD, 2 scenarios (1 site)
	 VA, 2 scenarios (10 sites)

ST sites: 
	 DE, 2 scenarios (2 sites)
	 NY, 3 scenarios (3 sites)
	 PA, 3 scenarios (4 sites)
	 MD, 3 scenarios (5 sites)
	 VA, 2 scenarios (3 sites)

Loads: 
	 MD, 2 scenarios (3 sites)
	 PA, 4 scenarios (6 sites)
	 WVA, 2 scenarios (4 sites)
	 DC,  2 scenarios (3 sites)

WHAT
HAPPENED?

-Discovery
-Exploration

-New Analysis

DISCOVERY:

47 sites (of 123), 80 sample data values (of 171,678) impacted (0.047 percent)
	 - distribution of samples per site: 5 values (1 site), 4 (4), 3 (3), 2 (12), 1 (27)
	 - pcode constituent value: TN (39), NOx (27), TP (3), DIP (7), SS (4)
	 - long-term site values: 31 (14 sites)
	 - short-term site values: 25 (17 sites)
	 - load site values: 24 (16 sites)

ERRORS: Decimal (55), 5 SD/ bad ratio/ blank-rep mixup (21), Large differences (4)
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LT sites affected

ST sites affected

Sites not affected

TOTAL NETWORK 
TREND CHANGE

1 
Susquehanna River, PA (01540500) 
- no trend to improving 
(Sediment, long term)

2 
Octoraro Creek, MD (01578475) 
- no trend to degrading 
(TN, short term)

3 
South River, VA (01626000) 
- degrading to no trend 
(TN, long term)

4 
Robinson River, VA (01666500) 
- degrading to no trend 
(TN, long term)

5 
Rivanna River, VA (02034000) 
- no trend to improving 
(TN, short term)

6 
James River, VA (02037500) 
- no trend to improving 
(TN, long term)

1

2

3

4 5
6

VER. 2.0 2.0 
(2011-2020)(2011-2020)

-What changed?
-Which basins?

-Magnitude?
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New analysis results show:  

Short-term trends (~80 NTN sites, 2011-2020):
► Total Nitrogen: 2 sites had a change in trend direction. 
	 • Rivanna River, VA (02034000) no trend to improving (2 decimal values)
	 • Octoraro Creek, MD (01578475) no trend to degrading (1 decimal value)
► Total Phosphorus: no changes in trend direction 
► Sediment: no changes in trend direction 
Short-term total mean Likelihood Difference (90% CI shift): 0.06
Mean % change across entire short-term network: (TN: -0.62)    (N+N: -0.38)    (TP: -0.06)    (DIP: 0)    (SS: +0.28)
Total % unchanged across entire short-term population: 91%
Spatial change clusters: Lower Susq, Upper Potomac and VA's Shenandoah Valley
Broad view takeaway: error identification was small and changes were generally in an "improving" direction

Long-term trends (~40 NTN sites, 1985-2020):
► Total Nitrogen: 3 sites had a change in trend direction. 
	 • South River, VA (01626000) degrading to no trend (2 decimal values)
	 • Robinson River, VA (01666500) degrading to no trend (1 decimal value)
	 • James River, VA (02037500) no trend to improving (2 decimal values)
► Total Phosphorus: no changes in trend direction 
► Sediment: 1 site had a change in trend direction. 
	 • Susquehanna River, PA (01540500) no trend to improving (2 large differences) 
Long-term total mean Likelihood Difference (90% CI shift): 0.08

Loads 
► Mean percent difference among 47 sites, 1,257 years and 58 scenarios: 2.46%

Yields 
► 5-year mean difference (lb/acre): 0.298;  10-year mean difference (lb/acre): 0.716

NOTE:
The River-Input 

Monitoring (RIM) 
Stations are not 

affected by these 
data integrity 

issues.  
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doi.org/10.5066/P96H2BDO
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va.water.usgs.gov/geonarratives/ntn
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TThhee  nnoonnttiiddaall  mmoonniittoorriinngg  
wweebbppaaggee  hhaass  bbeeeenn  uuppddaatteedd  
wwiitthh  22002200  RRIIMM  rreessuullttss  oonnllyy

cbrim.er.usgs.gov

The website contains load, yield 
and trend results for Total 

Nitrogen, Nitrate, Total 
Phosphorus, Orthophosphorus, 

and Suspended Sediment at 
individual monitoring stations in 

graphical or tabular formats.

1Mason and others, 2020

The monitoring webpage has been 
updated with 2021 RIM and 2020 ver. 2.0 

NTN results and a new URL

Summary of Nitrogen, Phosphorus, and Suspended-Sediment Loads and 
Trends Measured at the Nine Chesapeake Bay River Input Monitoring 
Stations: Water Year 2021 Update 

Prepared by Christopher A. Mason and Alexander M. Soroka, U.S. Geological Survey, October 14, 2022 

The Chesapeake Bay River Input Monitoring (RIM) network consists of nine stations located near the nontidal-
tidal interface of the nine largest rivers in the Chesapeake Bay watershed (fig. 1). These rivers are the 
Susquehanna, Potomac, James, Rappahannock, Appomattox, Pamunkey, Mattaponi, Patuxent, and Choptank. 
Stations are located near U.S. Geological Survey (USGS) streamgages to permit estimates of nutrient and 
sediment loading and trends in the amount of constituents delivered downstream. The Chesapeake Bay 
partnership uses results from this monitoring network to determine the amounts of, and trends in, nitrogen, 
phosphorus, and suspended sediment delivered annually from the nontidal portion of the Chesapeake Bay 
watershed. 

A summary (table 1) of water year 2021 trends is presented below. Changes in loads for nitrogen, phosphorus, 
and suspended sediment are provided for two time periods: 1985-2021 (long term) and 2012-2021 (short term). 
The RIM stations where loads are lower in the end year than in the start year are classified as having improving 
conditions, whereas stations where the loads are higher in the end year than in the start year are classified as 
having degrading conditions (improving/degrading conditions are based on a likelihood estimate probability 
score of greater than or equal to 67 percent). A station is classified as having no trend if there is no discernable 
difference between the loads in the start year and those in the end year (based on a probability score greater than 
33 and less than 67 percent). 
 
Table 1. Summary of long-term (1985-2021) and short-term (2012-2021) trends in nitrogen, phosphorus, and suspended- sediment 
loads for the River Input Monitoring stations. “Improving” or “Degrading” trends are classified as likelihood estimates greater than or 
equal to 67 percent, whereas “No trend” estimates are greater than 33 and less than 67 percent. 

RIVER INPUT 
MONITORING STATION 

TOTAL 
NITROGEN LOAD 

TOTAL 
PHOSPHORUS LOAD 

SUSPENDED- 
SEDIMENT LOAD 

Long-term Short-term Long-term Short-term Long-term Short-term 

SUSQUEHANNA RIVER AT CONOWINGO, MD Improving Improving No Trend Improving Degrading Improving 

POTOMAC RIVER AT CHAIN BRIDGE, MD Improving Improving Improving Improving Improving No Trend 

JAMES RIVER AT CARTERSVILLE, VA Improving Improving Improving Improving No Trend Improving 

RAPPAHANNOCK RIVER NEAR FREDERICKSBURG, VA Improving Degrading Degrading No Trend Degrading No Trend 

APPOMATTOX RIVER AT MATOACA, VA Degrading Degrading Degrading Degrading Degrading Degrading 

PAMUNKEY RIVER NEAR HANOVER, VA No Trend No Trend Degrading Improving Degrading Improving 

MATTAPONI RIVER NEAR BEULAHVILLE, VA Improving Degrading No Trend Improving No Trend Degrading 

PATUXENT RIVER AT BOWIE, MD Improving Improving Improving Improving Improving Improving 

CHOPTANK RIVER NEAR GREENSBORO, MD Degrading Degrading Degrading Degrading Improving Degrading 

 

 

 

 

usgs.gov/CB-wq-loads-trends



16

NY

PA

MD

WV

DE

VA

EXPLANATION
Total phosphorus change

(lbs/acre; 2011-2020)

No trend

-0.82 to -0.28

> 0 to 0.13

-0.27 to -0.14

0.14 to 0.27

-0.13 to 0

0.28 to 0.82
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tributary
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NY

PA

MD

WV

DE

VA

EXPLANATION
Total nitrogen change
(lbs/acre; 2011-2020)

No trend

-2.62 to -1.20

> 0 to 0.59

-1.19 to -0.60

0.60 to 1.19

-0.59 to 0

1.20 to 2.62

Im
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n

Lower
Susquehanna

tributary
stations

usgs.gov/centers/chesapeake-bay-activities/science/
usgs-revises-2020-nontidal-load-and-trend-results
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Work with WSCs, state agencies 
and labs regarding their data

- Address historical NTN database (pre ~2010)

- Initiate reconstruction of entire database (do all agencies have pre ~2010 data on the Water Quality Portal?)

- Can DUET screen historic data?

- Verification of decision rules for constituent coding with each WSC and their relative lab (in perpetuity)

NTN 2022 input data and results QA
- Potential state participation in initial WRTDS outlier identification

- Final load and trend QA of results will stay within VA and PA WSCs (VA and MD for RIM)

NEXT
STEPS

-Data inputs
-Data QA

-States, DUET, etc

Questions?
Chris Mason, Physical Scientist
Virginia and West Virginia Water Science Center
camason@usgs.gov


