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• CAST = CBP Watershed model
• Web-accessible model of expected management effects

• Users design and run their own scenarios 

• CAST answers the question
• Given a set of management practices in a county, state, watershed, or 

CBW
• what are the average annual Nitrogen, Phosphorus, and Sediment loads from 

each source
• Land use type

• Wastewater facility

• What is the cost of implementing the plan

• Are there co-benefits? 
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• Partnership uses CAST to create planning targets that reflect fairness 
principles.

• Jurisdictions use CAST to create WIPs aimed toward TMDL targets

• EPA uses CAST as one of the WIP evaluation criteria

• Hundreds of non-TMDL users as well 4
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2. Watershed
Implementation
Plans identify
Management practices 
that meet targets. 

with programmatic and 
pollutant reduction 
commitments

Milestones
3. 2-Year
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1. Planning 
Targets
Identify
nutrient and sediment 
targets that meet CBP 
fairness principles



Phase 6

Preliminary Information-Subject to Revision. Not for 
Citation or Distribution
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Phase 6 Model Structure



Preliminary Information-Subject to Revision. Not for 
Citation or Distribution

6

Average Load +     Inputs * Sensitivity

Land Use Acres

BMPs

Land to Water

Stream Delivery

River Delivery

*

*

*

*

*

Keep It Simple Include Everything



CBP Phase 6 Model – Scenario Mode

CAST6
Dynamic
Model6

CAST determines CBP 
official scenario loads

CAST loads are temporally 
disaggregated for estuarine model and 
comparison with observations
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CBP Watershed Modeling Products

CAST6-2017
CAST6-2019…
CAST6-2025

P6
Dynamic 
Model

CAST7-2025

P7
Dynamic 
Model

TMDL tracking

Calibration,
Estuarine loading
Water supply

Existing Long term
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Top

Project/Decision
Endpoint
Data Set
Model

Complete

Up

Fine-scale 
tools

(field doc)

In Process

Not Started

P7 
CAST
DM

Geomorphometry
…

…

2023
Prototype

Computing 
Power

Opportunity Partnership Need

WQGIT 
needs

STAC recs

Other GIT 
needs

Water 
supply 

partners

New 
Science

Land Use

PSC 
directives
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Top

Project/Decision
Endpoint
Data Set
Model

Complete

Up

In Process

Not Started

…

P7 CAST
DM

Partnership Need

WQGIT 
needs

STAC recs

Other GIT 
needs

Water 
supply 

partners

NHD100k hourly flow & temperature
Low flow extremes    ;    Reservoirs 

CAST inputs and outputs at NHD100k or NHD24k
Time-averaged N, P, S, flow, temp characteristics

Finer scale
Better characterize sources and sinks
Uncertainty Quantification (including BMPs)
Formalized optimization of CAST calibration

Revolutionize sediment
Match with monitoring data
More models in ensemble

Science needs database – 1 science need: Finer Scale
1) refine urban phosphorus sensitivities
2) investigate the impact of urban BMPs using SWAT and/or SWMM models.

PSC 
directives

1. Reassess 2035 climate in 2025
2. Don’t change planning targets until 2025
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▪ Simulation at NHD catchments 
would be considerably finer scale 
than that of Phase 6 (approx. 80x)

▪ Ability to represent watershed 
characteristics at finer scale 

Phase 6 river 
segments

NHDPlus
Catchments

979 Sub-
watersheds

> 80,000 
Catchments
(1:100,000)
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Scale – Phase 6 vs. Phase 7



CBP Phase 7 Model – Scenario Mode

CAST7
Dynamic
Model

CAST determines CBP 
official scenario loads

NHD 100k NHD 100k

*

*

*

*
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CAST loads are temporally 
disaggregated for estuarine model and 
comparison with observations



CBP Phase 7 Model – Scenario Mode

CAST7
Distributed 

Static
Model7

Dynamic
Model

CAST determines CBP 
official scenario loads

CAST loads can be 
downscaled to finer 
scale to apply 
differential BMP 
crediting

(if credible methods 
are found)

10m pixel NHD 100k NHD 100k

*

*

*

*
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CAST loads are temporally 
disaggregated for estuarine model and 
comparison with observations



2021 2022
Hydrology 
Sediment

2022 2023
Nitrogen

Phosphorus

2024
Review
Refine

• Inputs

• Structure

• Improvements

• Improvements

• Scale consistency

• STAC review

• Partnership review
• Refinements

2025
Apply

PSC 
directives

1. Reassess 2035 climate in 2025
2. Don’t change planning targets until 2025
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2021 2022
Hydrology 
Sediment

2022 2023
Nitrogen

Phosphorus

2024
Review
Refine

2025
Apply

PSC 
directives

1. Reassess 2035 climate in 2025
2. Don’t change planning targets until 2025

• WQGIT gives priorities in October 2021
• Climate change!

• Scale?

• Uncertainty?

• Something else?
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• CAST = CBP Watershed model
• Web-accessible model of expected management effects

• Users design and run their own scenarios 

• CAST answers the question
• Given a set of management practices in a county, state, 

watershed, or CBW
• what are the average annual Nitrogen, Phosphorus, and Sediment 

loads from each source
• Land use type

• Wastewater facility

• What is the cost of implementing the plan

• Are there co-benefits 
https://cast.chesapeakebay.net/Documentation/DevelopPlans

https://cast.chesapeakebay.net/Documentation/DevelopPlans
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Observed 
Data

Management 
Community

Develop 
Strategies

CAST

Technical 
Information
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Watershed 
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Statistical Models

Drive

How Monitoring and Analysis Inform CAST
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Observed 
Data

Develop 
Strategies

CAST

Technical 
Information

Synthesize

Watershed 
Studies

Statistical Models

Drive

Perceived resource need for “co-benefits”

Natural and 
Human systems

Scientists ManagementTranslators
Boundary-Spanners
Bridge-Builders

Management 
Community
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Perceived resource need for “co-benefits”

Translators
Boundary-Spanners
Bridge-Builders



• 10:50 am RESES Ecosystem Services Valuation Project –
Ryann Rossi and Vanessa Van Note, EPA
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Chesapeake 

Assessment 

Scenario Tool 

(CAST)

Best 

Management 

Practices (BMPs)

Less nutrients

Less sediment

Optimization 

engine

Minimize 

Total Cost ($)

Achieve target

Load Reduction

Co-benefits can be included as negative costs or as constraints
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PSC 
directives
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