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CESR Conclusions

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

Opportunities to improve program
effectiveness exist but require
programmatic change (not just
spending more on doing the same
things).
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Public Policy

Chesapeake Bay Agreement: Water Quality Standards TMDL: Stressor Implementation Policies
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Biological, Physical, and Social System Response

Living Resource Response Achieving Water Quality Standards Achieving TMDL:

How are living resources Are nutrient & sediment reductions Are implementation policies and
responding to changing <—— producing expected water quality <@§——— management actions sufficient to

water quality conditions? response? achieve nitrogen, phosphorus and

sediment goals in the TMDL?
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Findings and Implications:

2 Pollutant Response to
Management Efforts
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FINDINGS: Achieving TMDL dependent on

significant reductions agricultural & urban
nutrient runoff (nonpoint).

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

1. Not generating enough implementation

2. Implementation not as effective as expected




Millions of Ibs/yr

Point #1: Nonpoint source programs not generating sufficient
levels or types of adoption

Controllable N Loads to the Chesapeake Bay, 2021
(CAST Model)
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Point #2: Nonpoint source practices may not be
as effectives as expected
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Opportunities for improving nonpoint
source effectiveness




Improving Nonpoint Source Program Effectiveness:
Practices v Outcomes
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~Covercrops  Livestock Exclusion Fencing Jenitritying bloreactor
Low upfront installation costs High up front installation costs
Private benefits No private benefits

Public benefits: Pollutant removal benefits?

* Pay for Performance/Success
* Incentives for demonstrated
outcomes (greater certainty)



Improving Nonpoint Source Program Effectiveness:
Targeting Outcomes

Dissolved P (kg ha™)

B 0-0.04 9,000 acre

L 10.04-0.09 syp-watershed
. 10.09-0.22
0 10.22-0.69

* Finer scale modeling &
monitoring

* Incentives to find & address
high load area

* Alternatives to TMDL
accounting/crediting

B0.69-0.99

Large variation in nonpoint source
loads and BMP effectiveness across
landscape and land managers



Improving Effectiveness:
Addressing Mass Balance

N Export to Air

Mass of
Nutrient Nutrient Export
Import (N Watershed to Water
or Pin Storage Nutrient Exportin
fertilizer, Materials/biomass
feed)

Mass Balance: G =e+ e +Q *



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

1

p Organization applies to
use new approach with
needed exemptions.

If agency approves...

3 Deploys approach to
demonstrate success
within a defined
timeframe

Organization has a new
approach to conservation
but regulatory or
program barrier exists

Agency evaluates
Sandbox

4

Monitors innovation
and modifies as
needed

Adopt Innovation

Continue Exemption

Return to Status
Quo

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



Findings:
Bay Water Quality Response
to Nutrient Reductions




FINDING: Load reductions have
produced water quality improvements in
some areas but often not at levels
expected. Full achievement of WQS is
distant & unlikely, particularly for deep
water DO




Observed Attainment of Water Quality Criteria
Across Habitats
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Was this Expected?
Possible Response Gap for Dissolved Oxygen across Habitats
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and realized relationships between TN loads and DO criteria attainment for open water, deep water, and deep
channel habitat, calculated as 3-year running mean observed values (blue diamonds) and expected responses from
estuary model (orange dots) for the same time periods. Yellow squares are 10-year means of the observed data.



Why response gaps?

« Climate change (ex. warming waters)
* “Tipping points”




Examples of rapid recovery in regions of the Bay

Mattawoman Creek
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Findings: Living Resource
Response to Water Quality
Improvement

Ecological interactions
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Living Resource Response to WQ
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Findings

The living resource response to
water quality improvement (H or L

. e response) depends on:
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Many Knobs of Living Resource Response
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CESR Implications for Water Quality Goals
& Living Resources

Additional nutrient reductions needed to maintain and improve
water quality.

Opportunities to improve living resource response without
achieving full attainment

Prioritize management actions that improve living resource

response

 Example: targeted attention water quality improvements in
shallow water habitats through tiered approach to TMDL
Implementation



