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


Chesapeake Governance Study: Report of 2021 
Decision Maker Interview Results D.G. Webster, 
Dartmouth College
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Went live this morning!
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Went live this morning!



Individual station interface

Purpose

User selection Results
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https://zhangqian0324.shinyapps.io/CBNTN_TMDL_Indicator/ 

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


Example 1: 01646580 Potomac River 
Total Nitrogen

Interpretive Text
1. CAST estimates a 28 percent reduction in the long term from implementation of the WIP using 2025 land use and inputs.
2. CAST estimates a 19 percent reduction in the long term from 2020 land use, inputs, and management practices.
3. The Dynamic Watershed Model estimates that only a 11 percent reduction would have been seen by 2020, accounting for 

lags, sampling frequency, and other factors.
4. The river monitoring data show a 13 percent reduction with a 90% uncertainty range between 6 and 23 percent reduction.

Implication: The observed response is as expected over the period of 1995-2020.
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Example 2: 01491000 Choptank River 
Total Nitrogen
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Interpretive Text
1. CAST estimates a 38 percent reduction in the long term from implementation of the WIP using 2025 land use and inputs.
2. CAST estimates a 6 percent reduction in the long term from 2020 land use, inputs, and management practices.
3. The Dynamic Watershed Model estimates that only a 2 percent reduction would have been seen by 2020, accounting for 

lags, sampling frequency, and other factors.
4. The river monitoring data show a 20 percent increase with a 90% uncertainty range between 15 and 24 percent increase.

Implication: The observed response is less than expected over the period of 1995-2020.



Example 3: 01553500 West Branch Susquehanna River 
Total Nitrogen
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Interpretive Text
1. CAST estimates a 29 percent reduction in the long term from implementation of the WIP using 2025 land use and inputs.
2. CAST estimates a 19 percent reduction in the long term from 2020 land use, inputs, and management practices.
3. The Dynamic Watershed Model estimates that only a 10 percent reduction would have been seen by 2020, accounting for 

lags, sampling frequency, and other factors.
4. The river monitoring data show a 25 percent reduction with a 90% uncertainty range between 17 and 33 percent reduction.

Implication: The observed response is more than expected over the period of 1995-2020.



Results:
WIP Goal
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Partnership vetting (Thank you!)

• 09/2021 CBPO discussions
• 07/2022 USGS-led Factors Affecting Trends Group
• 08/2022 Status and Trends Workgroup
• 10/2022 Watershed Technical Workgroup
• 11/2022 WQGIT
• 03/2023 Status and Trends Workgroup
• 03/2023 WQGIT – Approved
• 04/2023 Modeling WQ
• 2023  various groups including USGS, NRCS, DEP, PA 4R Alliance
• 10/2023 Integrated Trends Analysis Team
• 11/2023 Peer-reviewed publication in Ecological Indicators

* Each meeting produced recommendations that strengthened the product.
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Contributors

• Qian Zhang (UMCES @ CBPO; qzhang@chesapeakebay.net)

• Gopal Bhatt (PSU @ CBPO; gbhatt@chesapeakebay.net)

• Isabella Bertani (UMCES @ CBPO; ibertani@chesapeakebay.net)
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