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RIM loads and trends have been computed from
monitoring data through water-year 20247,

This presentation will summarize the most recent
RIM nutrient and sediment loads and trends.

oroka, A.M., 2025, Nitrogen, phosphorus, and suspended-sediment loads and trends measured at the Chesapeake 1
itoring stations: Water years 1985-2024: U.S. Geological Survey data release, https://doi.org/10.5066/P14CG4D8.
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Nitrogen, Phosphorus,
and Suspended Sediment:

Loads and Trends Measured from
the Chesapeake Bay River Input
Monitoring (RIM) Network

An update through water year 2024

1. Overview of the RIM network
2. Per-Acre Loads (“Yields”) at the RIM stations
3. Trends at the RIM stations

4. Resources to learn more

4 £7 Q , ~ p 2
-0
5 7 3 T3\
AT ¥
2 4 2
AP



okl

é USGS Background photo: Collecting a storm sample on the Appomattox River 3

science for a changing world




The RIM network is used to assess water-quality conditions in
the Chesapeake Bay watershed to inform management decisions

The goal of the RIM network is to compute the load and trend’ of nitrogen, phosphorus, and
suspended sediment delivered from 9 of the largest watershed tributaries to the Chesapeake Bay.
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Monitoring data are used to compute
water-quality load and trends

The USGS collects monthly
and storm-targeted water-
quality samples from the 9-
station RIM network.

RIM stations represent about 78% of
the Chesapeake Bay watershed area

ﬁ/laryland

« SUSQ: Susquehanna River at Conowingo
« CHOP: Choptank River nr Greensboro

« PATX: Patuxent River nr Bowie

« POTO: Potomac River at Chain Bridge

Virginia
 RAPP: Rappahannock River nr Fredricksburg
 MATT: Mattaponi River nr Beulahville

Monitoring
Station
@ RIM

O NTN!

 PAM: Pamunkey River nr Hanover

« JAMC: James River at Cartersville
KAPP: Appomattox River at Matoaca /

_re available through water year 2023: https://doi.org/10.5066/P13P4TWR.
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Per-Acre Loads: 2020 - 2024 Average (most recent 5 years of data)

Load, in pounds per acre
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rends atthe RIM

Background photo: Sunrise on the James River



In 2024, above average streamflow
delivered below-average loads

The estimated annual-mean streamflow entering the Bay' in water Loads of TN, NOx, TP, PO4, and SS from the RIM
year 2024 was about 4% higher than the long-term average?. watershed in 2024 were less than long-term average? loads.

140
2019: highest annual

streamflow on record 400

300

long-term _

80+ — — [ . Hepn

average — m _

200 L = [ long-term I o _l_

average - _ s

o2}

S
L
|

N
o
[

100

Mean Streamflow, in thousands
of cubic feet per second

N
o
| 1

Total nitrogen load, in millions of pounds

o

o

1985 1990 1995 2000 2005 2010 2015 2020 2025 1985 1990 1995 2000 2005 2010 2015 2020 2025
Water Year Water Year
EXPLANATION

[ 1 Below 25" percentile of all annual observations
[ ] Between 25t and 75t percentiles of all annual observations

[ Above 75™ percentile of all annual observations

the Bay estimated from monitored and unmonitored watershed area: 2Long-term average = 9
rs/chesapeake-bay-activities/science/freshwater-flow-chesapeake-bay 1985 — 2024.
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FN nutrient and sediment loads have decreased
from the RIM watershed area over time
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-9% from 2015 — 2024 -6% from 2015 — 2024 -3% from 2015 — 2024
-33% from 1985 — 2024 -14% from 1985 — 2024 -8% from 1985 — 2024

The Susquehanna and Potomac are the largest RIM
watersheds. FN loads from these two stations
typically represent 70 — 90% of the total RIM FN load.

ZUSGS :



The RIM network has a similar number of

improving and degrading trend results

/

Trend Summary

13 trends have improved and
11 have degraded since 1985.

8 trends have improved and

12 have degraded since 2015./

N

Good News N

All trends improved at
Susquehanna since 2015.

TN trends improved at all MD
RIM stations since 2015. )

N
=

\l

Concerns \

The Choptank has the highest
TP per-acre load and a large TP
increase since 2015.

Other than the Pamunkey, loads
were higher in 2024 than 2015

~

at all Virginia RIM stations. /

= USGS

science for a changing world

Virginia
RIM stations

Maryland

RIM stations

|

A

Trend Direction

Improving

Short term: 2015 - 2024

TN TP SS
-12.4% -22.8% -24.8%
-4.5% +20.2% -7.5%
-21.0% -5.5% -4.5%
-7.6% -1.0% +13.1%
+7.3% +7.6% +1.7%
+1.7% +8.9% +26.9%
-3.9% +1.0% -9.9%
+11.2% +25.8% +20.9%
+5.4% +23.4% +38.9%

Degrading No trend
11
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Watershed loads likely

ogen Total Phosphorus

Total Nitr

explain some tidal trends [~

Valk ]
; J g .

Watershed Area
|| RIM Watershed

Chesapeake Bay
/ The tidal trends team:
RIM Trend: Load el Murphy (UMCES/CBP)
_ epecca wviurpny )
|2:?15 N2024 lized Renee Karrh (MDDNR), Mike Lane
ow Normalize (ODU), Cindy Johnson (DEQ), Efeturi
Oghenekaro, Blessing Edje and
A\ increase George Onyullo (DOEE); Mukhtar
v Decrease lbrahim (MWCOG), Breck Sullivan
(USGS), Kaylyn Gootman (EPA), and
[[] No Trend Qabriel Duran (CRC)

Tidal Trend': Surface Concentration
2015/16 — 2023/24
Non-linear with Flow Adjustment

A Significant increase
V' Significant decrease

[ ] Possible or unlikely change

A ::,3 ) . . e R S
_end results are available online: chesapeakebay.net/who/projects-archive/integrated-trends-analysis-team 15
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Learn More! = USGS
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4 a = 2 - the region value timely, monitoring-based information that EPA
Using Monitoring and Partnerships to Provide Management- evpports dacision making. Nearly ol NTN statims (110 of 125) USES and USACE Funding
o - ate finded by multiple parters. The U.5. Environmental Stato Agencios for TN
Relevant Information about Chesapeake Bay Rivers Protection Agency (EPA) the Larest funding souce e
but 24 other partners contribute more than half of all NTN ocal Bovemmants
Addressing a Critical Need monitoring costs (fiz. 4). Other Partners
The NTN is an mvestment i local and aceurate information.
H H H The lands and waters of the Chesapeake Bay watershed provide more than $100 billion in sbout the haalth of Chesapaake Bay rivers. About §7.6 million is
e ro e C We S I e I n C u e S economic benefits—an amount that is expected to increase by achieving the region’s clean-water needed to collect one year of NTN streamflow and water-quality Figure 4. Graphic representing the amount of NTH funding
gzoals (Phillips and McGee, 2014). Achievinz those goals requires accurate and timely data. This investment provides managers with monitoring basad contributed by partners. Thicker lines indicate mora funding.
mformation about the health of the watershed's rivers and streams. The Chesapeake Bay insights that subsequently guide billions of dollars in efforts [EPA, Environmenal Pratection Agency; USGS, U.5. Gaological
nontidal menitoring network (WTN), a partnership of local, State, and Federal agencies, as well _-,_- \ to achiave clean-water goals (Phillips and MeGea, 2014; Survey, USACE, U E] Army Corps of Engineers; NTH, nontidal
monitoring networl

as other partners, was established in 2004 to provide this information. The US. Geological 1.5, Office of Management and Budget, 2024 fig. 5).
Survey (USGS) analyzes data collected from NTN stations to provide monitoring-based
mformation about the amount of nitrogen, phosphorus, and sediment entering the Chesapeake
Bay thuough its nontidal rivers. Thus, data collected from the NTN inform watershed - e
management by providing decision makers with information on which to base their restoration Clean water helps peopla enjoy fishing and
and conservation actions. boating on Chesapeake Bay rivers. Photo by

access to the most recent data
and a summary of results:
usgs.gov/CB-wqg-loads-trends Mo O S ST

123 NTN stations located throughout the Chesapeske Bay watershed. (g. 1) The NTN is  partuseship fhat bas
provided mformation to support local
management decisions for decades.
Twenty-five groups, representing local,
State, and Federal azencies, as well as

other partners, fund the operation of the
NTHN (fz. 3). Seven of these parmers collact A
NTN menitormg data. oa‘yzs walmv:wa\‘" 58"

Ea,@c’% ;nmpnl‘ results “ﬂs

Streamflow is the amount of water moving through a river
The USGS reports streamflow data online every hour. These data are
‘useful for planming recreational activities and are eritical ,‘
for manazinz Aloods and droughts »

A recently published fact sheet
summarizes the importance of

—

Fgure5.  Conceptual diagram showing how nontidal monitoring natwork (NTM) station watar-quality samples are collected and analyzed, and
how LS. Geological Survey researchers computa results and communic ate findings with partners to inform managemant decisions.

Streamflow

thi itori t k- . LrEELEREL :
IS Monitoring network: Tme— Mesting Fuure Needs
Figure 2. Example plot of streamfiow and Since its establishment in 2004, rl\e‘\'T\' has evolved to meet the water-quality monitoring and
. water-quality samples at a nontidal manitoring Sstageacas Facera Aguncs needs of pariners vatershed. With 85 stations at its inception, 38 stations have
I r 1 1 f 4 natwark (NTN) station, since been added to the NTprm\)de addmuna] information in areas that previously lacked monitoring.
. . 2 2 Fguad A wsual reprasentaton of tha The NTN uses cutting-edge technlogy to innovate data callection. For example, contious
Water-quality samples of nitrogen. 25 nontidal manitoring network funding partners water-quality monitors are now used at 30 stations. Continuous menitors aceurately measura >
hosphorus, and sediment are collected ever Icons with vests indicate partners who collact 5 N N N N . =
Phosphoms. v water-quality conditions every 15 minutes. These data ave reported online every hour to support real time  Copiinuous monitors are used at

monitoring data.
management decisions. naarly a quarter of nomtidal moni-

As people throughout the region work to achieve clean-water goals, the need for data-driven msights  toring network (NTN) stations to
about the condition of Chesapeake Bay nivers has never been greater. The USGS and its partners will measure watar-quality ¢ ondiions
continue to use mformation from the NTN to deliver these msights and support local decision making avary 15minutas.

month and during storms (fg. 2). These data

are used to compute nutrient and sediment

loads and trends

* Load: the annual amount of nutrients or
sediment at an NTN station. .

= Trend: the change in load over a period f
of at least 10 years.

For more information about USGS E|' =

Chesapeake Bay science, visit
usgs.gov/centers/cha.

Nontidal Monitoring Network, visit
usgs.gov/CB-wq-loads-frends.

What’s Next?
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stations (which includes the 9 RIM stations).
Results will be published late this calendar year.

We want to hear from you. Jimmy Webber, jwebber@usgs.gov Alex Soroka, asoroka@usgs.gov
Your input informs our research! Chris Mason, camason@usgs.gov  Doug Moyer, dimoyer@usgs.gov
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