Real-time sediment and nutrient
monitoring in York County, PA



York County Monitoring Program

* Yorkis 6 of 23 USGS-operated supergage sites in Pennsylvania (and growing!)
* Multi-level cooperators (local County, State, and Federal) |

Sites (in order going (ORKCOUNy,,
south through York):

Fishing Ck at Goldsboro, YCPC
17.5 i COMMISSION

W. Conewago Ck nr
Manchester, 510 mi?

Codorus Ck. nr. Saginaw,
277 mi?

Kreutz Ck at Strickler, 32.3
mi?

Fishing Ck at Craley, 15.8
mi?

Muddy Ck at Castle Fin,
133 mi?

Bold = NTN stations
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This monitoring
network covers
~80% of York
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Model Archive Summary for Suspen
Sediment Concentration at Station 01
West Conewago Creek near Manches
[2022 Version]
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All Available Data

Model Statistics, Data, and Plots
Model

IogS5C = +0.575 * logTURB + 0.498

Viariahla Sammary Staticticre
. WIS

sformed with 80% Confidence Interval

-t ' - ZUSGS

ceace £ charprg ey

Relate laband i

Calibration data and model archive summaries for suspended-sediment, total =~ @ves-
nitrogen, and total phosphorus concentration surrogate models in York Count

19-2023 [er 2. 1 By 2024|

momtor data f

ation ($C) ma)

Dates

Publication DI
tart Date
End Date
Revision

3

Citation

Communities

* USGS Data Relaase Products

ZUSGS

science for a changing world



Products: Surrogate Model Archive Summary

* Published in a publicly accessible USGS
database (ScienceBase)

e Done in R Markdown

* Consistent, reproducible across all
projects and sites

* Can control formatting, produces
HTML file that can be opened in a
browser for easy document navigation

 Includes

1. Formula for the relation of sensor
and sample, with statistics and
plots that describe the relation

2. Relation calibration data (how does
sensor relate to sample)

3. Once published, applied to data on
the web

Model Archive Summary for Suspended-

Version]

Sediment Concentration at Station 01576045;
Fishing Creek at Craley, Pennsylvania [2024
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Basic Model Statistics

Model
N
Transformation

Intercept

1og1pSSC =+ 0.89 * logygTURB + 0.332
45

logto

0.332

Slope 0.89

Coefficient of Determination (R?) 0.827
Adjusted Coefficient of Determination (Adj. R?) 0.823
Root Mean Square Error (RSME) 0.319
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https://www.sciencebase.gov/catalog/item/643548edd34ee8d4adda7b79
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Products: Surrogate Model Archive Summary

Published in a publicly accessible
USGS database (ScienceBase)

Done in R Markdown

* Consistent, reproducible
across all projects and sites,

e Can control formatting,
produces HTML file that can be
opened in a browser

Includes

1. Formula for the relation of
sensor and sample, with
statistics and plots that
describe the relation

2. Relation calibration data (how
does sensor relate to sample)

3. Once published, applied to
data on the web
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Fishing Creek at Craley, PA - 01576045

June 6, 2023 - June 5, 2024

suspended sediment concentration and streamflow, short tons per day

Discharge, cubic feet per second

Suspended sediment load, water, unfiltered, computed, the product of regression-computed
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3810 tons/day - Dec 18, 2023 02:30:00 AM EST
1320 ft3/s - Dec 18, 2023 02:30:00 AM EST I
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ft3/g

Fishing Creek at Craley, PA - USGS Water Data for the Nation



https://waterdata.usgs.gov/monitoring-location/USGS-01576045/#dataTypeId=continuous-00065-0&period=P7D&showFieldMeasurements=true
https://waterdata.usgs.gov/monitoring-location/USGS-01576045/#dataTypeId=continuous-00065-0&period=P7D&showFieldMeasurements=true
https://waterdata.usgs.gov/monitoring-location/USGS-01576045/#dataTypeId=continuous-00065-0&period=P7D&showFieldMeasurements=true

Loads and Yields Data

>
a
science for a changing world



N
= N

=

Loads

Suspended Sediment, Total Nitrogen, Total Phosphorus
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West Conewago Creek near Manchester, PA

Codorus Creek near Saginaw, PA

Muddy Creek at Castle Fin, PA
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e Load=concentrationxQ

* Timing and magnitude of
loading events

* Events can be very localized
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West Conewago Creek near Manchester, PA Codorus Creek near Saginaw, PA Muddy Creek at Castle Fin, PA
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Suspended Sediment, Total Nitrogen, Total Phosphorus
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Next Steps: Products

* First was publishing Model Archive Summaries in 2024 (presented
earlier in this talk)

* Stakeholders needed additional tools and data presentation
options besides data releases and reports...

* Specifically, wanted data presented in a way that facilitates their
decision-making and offers additional ways of interaction. They
also want products that are accessible and easy to understand

for wider audiences....

\
\
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Communication Products: Dashboards
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* Highly customizable, [“-=
caninclude plots, ;

Map Legend

Pakmyra Ye e
Welcome to the York County Water Quality Dashboard! This dashboard has been created by the U.S. Geological Survey (USGS) Pen nia Water = i === York County Outline
Hershe

.
Science Center to display data collected from six active streamgage sites located in York County in south-central Pennsylvania. The USGS, in cooperation smpb eitown o Streamgage Locations
with the York County, the York County Planning Commission, and the York County Conservation District has collected sediment and nutrient (nitrogen and Harrisburg Himmels 1o [ watershed Outiine
) ) ) phosphorus) samples from these streamgages since 2019. The laboratory-analyzed samples, along with continuous streamflow and water quality (turbidity. ‘ oo [3 ungaged Areas of York County

nitrate, and specific from the have been used to estimate real time (15 minute interval) suspended-sediment > A\._"\ cfa
wnnsylvaniaTpke Carlish Mechanicsburg g A

. . )
I l l t e ra Ct I Ve m a S and nutrient loads (mass of sediment or nutrients fransported into a water body during a period of time) that are leaving each of the monitored watersheds v H e ST
B, Ephrata

p 5 K Elizatsitonn Moanbeim LI Abron

\
Together, the six streamgages monitor six watersheds that cover 730 square miles, or about 80% of York County as well as parts of Adams and |
Cumberland counties in Pennsylvania and Carroll, Baltimore, and Harford counties in Maryland. To navigate the map and get more information about these 8
locations, users can hover over the colored-in polygons on the map and the names of each watershed will appear. Click on the watersheds or the white

a I I d lo t S circles and a popup with more information and a link the USGS webpage will appear for the streamgage that monitors that watershed. Users can also zoom
in and out to see county names and boundaries, cities, roads, and other features, and pan around the map space.

More information about this monitoring effort can be found in the "About” tab in the popup when the page is opened or refreshed. or by clicking the
“Informational Popup" button below.

* Various programs to
ma ke t h em a lre a dy Recent County-Wide Load Totals

Overview Instructions Continuous Data Loads Yields Annual Summaries

Reamstowr

Rheem

LA New Holland

frasburg

il

Year Suspended Sediment, Ibs Total Nitrogen, Ibs Total Phosphorus, Ibs
. .
eX I St e R S h I n 2022 90,140,432 7,507,964 314,161
® 2023 78.733.106 4929619 246,219
2024 115,683,479 8,732,763 397,813

. Emmitsburg
* Published March -
s Marchzster
2026 230,613 88,744 1,945

To see data from all previous years, go to the

20 25 Annual Summaries Tab

Why is this Important?

Hampstead Jarretts Ik

The data presented on this dashboard is important for 1) the timing and of transport of sediment, nitrogen, and
out of the 2) ing long term trends in sediment and nutrients, and 3) evaluating the effects of best
management practices (BMP) within the monitored watersheds. In cooperation with:

ﬁ")mmom. YCPC \?2 YORK COUNTY
== die =) CONSERVATION DISTRICT

York County Water Quality Dashboard
USGS https.//rconnect.usgs.gov/york-qw/

science for a changing world
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https://rconnect.usgs.gov/york-qw/
https://rconnect.usgs.gov/york-qw/
https://rconnect.usgs.gov/york-qw/
https://rconnect.usgs.gov/york-qw/

Communication Products: Geonarratives

I Using Continuous Water
' Quality to Guide

* Highly customizable,

) Using Continuous Conservation Efforts
caninclude plots, maps, Water Quality to Guide | 55
. . . Conservation Efforts | 4 https://geonarrative.usgs.gov/using-
text, links, interactive pre . s o ps : .
L e i -y continuous-water-quality-to-guide-
m a p S S and Swatara'creeks inrcutrai Pennsylvania » o ~ (‘)"',L conserva tlon-effortS/

* Various platforms (e.g.
ArcGIS Online)

e Could be more

appropriate for

educational purposes AsEEEiig Sy
sediment conditions ) )

and a more general In Civestar County. Assessing stream sediment
PA oL .

a u d i e n C e Since 2007, the U.S. Geological Survey in C O n d Itl O n S I n C h e Ste r C O u n ty’
i oy PA
o= https://geonarrative.usgs.gov/chester-

county-sediment/

),
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https://geonarrative.usgs.gov/using-continuous-water-quality-to-guide-conservation-efforts/
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https://geonarrative.usgs.gov/using-continuous-water-quality-to-guide-conservation-efforts/
https://geonarrative.usgs.gov/using-continuous-water-quality-to-guide-conservation-efforts/
https://geonarrative.usgs.gov/using-continuous-water-quality-to-guide-conservation-efforts/
https://geonarrative.usgs.gov/using-continuous-water-quality-to-guide-conservation-efforts/
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Communication Products: USGS Interpretive Report

Data will be represented across various products and integrated in a summary report in 2028. Planned
topics include :

* County loads summary (from USGS surrogate models)
* Sediment and nutrient sources and transport timing

* Methods and model result comparison of USGS surrogate vs USGS WRTDS vs Chesapeake Bay Program
partnership’s Watershed Model

Potential additional data analysis includes analysis for: how much nutrient load is transported in
groundwater, evaluate transport timing of sediment and nutrients related to streamflow, and evaluating
known point sources as compared to USGS total loads

P P N Percentage of TN from

\ known point sources - WY
¢ 2023

B MHP_TN_tons/
yr

B SprigettsburyS
TP_TN_tons/yr

B YorkSTP_TN_to
ns/yr

m Other

eeeeeeeeeeeeeee
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Next Steps: Cross-Agency Collaboration

* York County could be used as a calibration or verification point for:
* NTN Loads via WRTDS and WRTDS-K on the site level as site-
specific calculations.
* Chesapeake Bay Program partnership’s Watershed Model on the county-scale
(6 sites cover ~80% County drainage).

* Between NTN and CBP Watershed Model, could do direct comparisons of
methods and calculated load estimations with York County loads.

 Dataintegration on this scale would provide a potential collaboration opportunity
between USGS, York County, EPA, CBP, and DEP, and allow for potential data
analysis expansion to integrate other supergages in the lower Susquehanna
operated with EPA and USDA-NRCS.

a USGS
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Contact:
Natalie Schmer, nschmer@usgs.gov
Joe Duris jwduris@usgs.gov
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