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1Follow up from 11/14/2022 https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/2022-11-14-Monitored-TMDL-Indicator-gshenk-WQGIT.pdf

https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/2022-11-14-Monitored-TMDL-Indicator-gshenk-WQGIT.pdf


WIP Indicator
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We’ve almost hit the 
target level of 
implementation?



Nontidal Load 
Indicator
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Extreme variability
No Clear Trend



Tidal Water TMDL Indicator
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Very slow 
positive change



STAC Comprehensive Evaluation of System 
Response Report

• Presented to WQGIT 10/26/2021

• https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/cesrtowqgit10-26-2021_final.pdf
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https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/cesrtowqgit10-26-2021_final.pdf


Purpose: Build an indicator that is:

• Relevant to the TMDL

• Based on monitored changes in load to the extent possible

• Bridges monitoring and modeling by assessing lag time and other 
effects
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TMDL question: What level of load reduction from 1995 
will be necessary to meet water quality standards?
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Loads required to meet TMDL Goals
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*WIP includes CWIP



River Input 
Monitoring (RIM)

• Covers most of the CB 
watershed
• 80% of land

• 60% of load

• Many large WWTP are 
below RIM stations
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Reductions required to meet TMDL Goals
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Reductions required to meet TMDL Goals



83% of Expected 
Reduction is Monitored
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Wastewater is easy to measure 
and successful

13

N/A



Below RIM NPS is more than half 
implemented and is not fully monitored
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N/A



Above RIM is more than half implemented, 
but monitoring shows a small reduction
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N/A



Above RIM is more than half implemented, 
but monitoring shows a small reduction
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N/A



Why are monitoring and modeling not 
showing the same thing?
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N/A

• Uncertainty in CAST
• BMPs implemented

• BMP effectiveness

• Nutrient applications

• Watershed response

• Uncertainty in “monitored” loads

• Lag time

• Competing factors such as 
• Climate change

• Conowingo

Ator, S.W., Blomquist, J.D., Webber, J.S. and Chanat, J.G., 2020. 

Factors driving nutrient trends in streams of the Chesapeake Bay 
watershed. Journal of Environmental Quality, 49(4), pp.812-834.



Lag times

18Phase 6 CAST documentation

Phosphorus
applications

Soil storage

Phosphorus
runoff

Nitrate in groundwater
Phosphorus in soils



Conowingo effect
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2017/2018 Presentations 
to WQGIT, MB, and PSC

6 million lbs of N and 0.26 million lbs of P reduction
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Lags and Conowingo account for major 
differences between Modeling and Monitoring

No approved method of aggregating 
uncertainty across RIM stations
Initial estimate for monitored reduction 
by Zhang and Bertani at +/- 6%



Public 
Indicator
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Updated Annually

Reductions Expected in tidal deposition

Reductions Expected in the Watershed from 2018 agreement

Additional reductions post-2018 agreement



Public 
Indicator
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Updated Annually Reductions Expected in the Watershed from 2018 agreement

Additional reductions post-2018 agreement



Public 
Indicator
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Updated Annually

Additional reductions post-2018 agreement



Public 
Indicator
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Web team will reformat
Including addressing 
accessibility

Updated Annually



Public 
Indicator
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Updated Annually

Web team will reformat
Including addressing 
accessibility

Reductions Expected in the Watershed from 2018 agreement

Additional reductions post-2018 agreement



Public 
Indicator
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Updated Annually

Web team will reformat
Including addressing 
accessibility

Additional reductions post-2018 agreement



Public 
Indicator
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Updated Annually

Web team will reformat
Including addressing 
accessibility



Location: WIP 2025 outcome
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Partnership Product for Data Dashboard

29

Plus all years in between.  Updated Annually



Station-level dashboard Product
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Qian Zhang

https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/

https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/


Station-level dashboard Product
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https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/

https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/


Station-level dashboard Product
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https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/


Station-level dashboard Product
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https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/


Station-level dashboard Product
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https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/


Partnership Vetting

• 9/2021 CBPO discussions

• 7/2022 USGS-led Factors Affecting Trends Group

• 8/2022 Status and Trends Workgroup

• 10/2022 Watershed Technical Workgroup

• 11/2022 WQGIT

• 3/2023 Status and Trends Workgroup

• 3/2023 WQGIT - Approved

• Each meeting produced recommendations that strengthened the 
product.
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Next Steps

• Begin working with the CBP web and communications teams
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Next Steps

• Add the annual finer-category data to the nontidal data dashboard
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• Add the station-level app to the dashboard

Next Steps
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Conowingo effect
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2017/2018 Presentations 
to WQGIT, MB, and PSC

HOWEVER: These are less bioavailable nutrients and 
its delivery to Bay is dependent on large storm events.  
Reduction equivalent to 6 million pounds of Nitrogen 

and 0.26 million pounds of Phosphorus 



Conowingo infill raises the assimilative capacity
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All else being equal, Conowingo 
raised loads by 13 million (mostly 
organic and non-summer) lbs



Conowingo infill raises the assimilative capacity
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All else being equal, Conowingo 
raised loads by 13 million (mostly 
organic and non-summer) lbs

The infill effect can be removed 
by a watershed reduction of 6 million 
(more inorganic and summer) lbs



Conowingo infill raises the assimilative capacity
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The water quality change “Seen” by 
the Bay is greater than the 
monitoring results by 7 million 
pounds because of the infill effect

All else being equal, Conowingo 
raised loads by 13 million (mostly 
organic and non-summer) lbs

The infill effect can be removed 
by a watershed reduction of 6 million 
(more inorganic and summer) lbs

The TMDL water quality is 
equivalent at 130 pre-infill and 137 
post-infill 
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