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Comprehensive Evaluation of Chesapeake Bay 
Response to Water Quality Efforts: Gaps, 
Uncertainties, and Policy Implications



Achieving Bay Water Quality Standards

Why?



Gaps in implementation and system 
response present major challenges 
to achieving water quality goals & 
improving living resource response.

Opportunities to improve program 
effectiveness exist but require 
programmatic change (not simply 
doing more of the same).
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CESR Conclusions



System Response to Meeting Bay Water Quality Standards  
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Findings:

Pollutant Response to 
Management Efforts



Are nonpoint source programs generating 
enough adoption/change (“implementation gap”)?



Are nonpoint source programs generating the expected 
response (“response gap”)?
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Why Response/Implementation Gaps?

• Lag times/Legacy sources
• Behavior/Implementation (who, what, where) 

• BMP Effectiveness
• Nutrient Mass Imbalances
• Data/Monitoring Limitations (model inputs [nutrient 

inputs, etc], monitoring cannot detect signal)



FINDING: Existing nonpoint source 
water quality programs are insufficient 
to achieve the nonpoint source 
reductions required by the TMDL



Findings: 
Bay Water Quality Response 

to Nutrient Reductions



Water Quality Response at Bay Scale; DO 

(Source: CBP)



Response Gaps for 
DO across Habitats

● Potential response gap across all 
habitats

● Response gap largest at low 
loads

● Response gap largest for Deep 
Channel

● No expected response for 
shallow waters



FINDING: Load reductions have not 
produced expected level of WQ 
response. Full achievement of WQS is 
is distant and unlikely, particularly for 
deep water DO



Implications
The Bay of the future is not 
the Bay of the past
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Findings: Living Resource 
Response to Water Quality 

Improvement



Boosting Living Resource Response



Implications
Full attainment may not be 
necessary to improve and 
support living resources 
goals



CESR Implications and 
Opportunities

● Improving WQ outcomes
○ Incentives
○ Attention to mass imbalances
○ Innovation/Sandboxing

● Improving living resource 
outcomes

○ Prioritizing attainment in 
different habitats (shallow 
waters)

○ Status of other factors to 
boost response

● Improving decision-making under 
uncertainty
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Implementation Gap
Limits to Adoption (practice-based cost share)
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No private benefits



Nutrient Mass Balance

Source: USGS Sparrow Model Output Moyer et al. 2107, Webber, 2017



Improving Nonpoint Source Program Effectiveness:
New Opportunities for Technological & Institutional Innovation

The Sandboxing Process (Figure adapted from Higgins and Male, 2019)




