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Total Maximum Daily Load
(TMDL)

What management practices...

.... Will reduce nitrogen, phosphorus, and
sediment to levels ...

.... that will achieve levels of dissolved
oxygen, clarity, and chlorophyll in the Bay...

... that are supportive of living resources?

COST = S1~2B/year
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CBP Decision Support System
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Nutrient Targets

Major State
Major State
Potomac DC

Eastern Shore DE
Eastern Shore MD
Patuxent MD
Potomac MD
Susquehanna MD
Western Shore MD
Susquehanna NY
Eastern Shore PA
Potomac PA
Susquehanna PA
Western Shore PA
Eastern Shore VA

James VA
Potomac VA
Rappahannock VA
York VA
James LAY
Potomac WV

2018 Planning Targets

approved by PSC
StateBasin Nitrogen Phosphorus
DC Potomac 2.42 0.130
DE Eastern Shore 4.55 0.108
MD Eastern Shore 15.21 1.286
MD Patuxent 3.21 0.301
MD Potomac 15.30 1.092
MD Susquehanna 1.18 0.053
MD Western Shore 10.89 0.948
NY Susquehanna 11.53 0.587
PA Eastern Shore 0.45 0.025
PA Potomac 6.11 0.357
PA Susquehanna 66.59 2.661
PA Western Shore 0.02 0.001
VA Eastern Shore 1.43 0.164
VA James 25.92 2.731
VA Potomac 16.00 1.892
VA Rappahannock 6.85 0.849
VA York 5:52 0.556
WV James 0.04 0.005
WV Potomac 8.18 0.427

* Nutrient loads in million Ibs/year

* Watershed model (CAST) used to assess
progress toward these goals
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Climate Effects on Bay Oxygen (2017 version)

Increased Precipitation
Increased Air Temperature +9 Increased Precipitation Intensity
Sea Level Rise Mibs Increased Water Temperature
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2018 Climate Decision

* Confidence in the 9 million pounds was low

* Principals’ Staff Committee Decision

* Develop narrative strategy now

 Understand the Science in 2019

e Update models
* New estimate of load changes

e Decide in 2021



CBP Climate Work Plan

STAC Climate
Modeling 2.0
Workshop

Preliminary
work

CBP’s Modeling
Workgroup
oversees
changes to
data and
models to
improve
estimates of
climate effects

CBP’s policy
workgroups
decide how to
allocate
additional
effort necessary
to counteract
the effects of
climate change

Climate change
considerations
will be
implemented
into the 2022-
2023 WIP
milestones.



Modeling updates 2019

Modeling workgroup oversaw updates to CBP suite of models (~¥25 modifications)

Climate inputs .y Watershed Model ~—— WQ Sediment Transport Model
n

Res ponse Of waters h e d increased precipitation volume = | - ‘increased watershed loads =

) o R A
. increased precipitation intensity = . increased temperature = "
ESt uarine p roCesSEs increase in temp and evapotranspiration’= .

increased sea level rise =

increased watershed flows = ‘




> Elements of Chesapeake Water Quality Climate Ris

Chesapeake Bay Program
Science, Restoration, Partnership

Model

Data Set
Endpoint
Project/Decision

Complete

In Process

Not included
But important

Not included
minor

Initials indicate
the responsible
person
Numbers
indicate the
section of the
documentation

Climate Change Processes and Dependencies

Process-based
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Carbon
Dioxide
effect
GB 4.1 JUL

Land to
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effect
GS 4.7 OCT
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GS 4.7 OCT
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GS 4.7 JUL
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Climate Effects on Bay Oxygen (2020 version)

Increased Precipitation
Increased Air Temperature +5 Increased Precipitation Intensity
Sea Level Rise Mibs Increased Water Temperature
Increased Flow 'LM Increased Nutrients
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CBP studied 21 different effects producing an overall lower level of oxygen




2021 Climate Decision — Principals’ Staft Committee

* Accept updated models

* Accept recommended adjustments to TMDL planning targets,
increasing the level of effort toward nutrient reduction

* Develop new models and methods for shallow water
* Reassess in 2025 for 2035 climate



Additional Management Board 2021 Decisions

* Criteria Assessment Protocol (CAP) Workgroup will evaluate climate
change risks to current water quality standard criteria and desighated

uses.

* Continue efforts to improve understanding of the science and refine
estimates of pollutant load changes due to 2035 climate change
conditions.

* Develop a better understanding of the BMP responses, including new or other
emerging BMPs, to climate change conditions.

 Compare the current 2025 climate change assumptions with measured
climate conditions through 2024.

* Consider the efficacy of using projections from measured trends versus
downscaled global climate model data for revised 2035 estimates.



Updated Schedule

STAC Climate Using the CBP’s policy Build next Review Continue New decision
Modeling 2.0 current workgroups generation models Climate on nutrient
workshop models decidehowto  models application reduction

Begin climate

(phase 6), allocate (Phase 7) application to goals
estimate the additional Jssess 1995-
effects of effort 2035 effects Assess goal
1995-2025 necessary to STACCC changesdue
climate counteract Modeling 3.0 to model
change the effects of workshop changes and
climate likely focus on

change shallow water



STAC-
Comprehensive Evaluation of System Response

* Living Resource focus

* Water quality criteria were developed
according to living resource needs

* However — =) Living resource response to water quality
Expected living resource response is unknown

Biological, Chemical, and
Social System Response

e Better incorporate shallow water
* Important for living resources
* Where people interact with the Bay

Living resource abundance

wWQ conditions



Phase 7 Development

Phase 7 Models

Watershed
Modeling

Estuarine Modeling

CAST

Atmospheric
Deposition
Modeling

Ag Nutrient
Inputs




Governance

Water Quality Goal Implementation Team
30 State, Federal, Academic, and NGO members

https://cast-
content.chesapeakebay.net/documents/P6ModelDocumentation%2F1%200verview%202018%2005%2022.pdf
https://www.chesapeakebay.net/who/group/modeling team
https://www.chesapeakebay.net/what/programs/modeling

Modeling Workgroup

17 State, Federal, and Academic members
7 WQGIT Workgroups
Over 300 State, Federal, Academic, and NGO members

(as of 1/2016)

(as of 1/2016)

Direct

Advises

CBPO Modeling Team

7 federal employees
7 academicemployees
5 Contractors
(as of 1/2016)

' Reviews

Scientific and Technical Advisory Committee

Directs

Advises

41 Academic and Federal Members

16



https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F1%20Overview%202018%2005%2022.pdf
https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F1%20Overview%202018%2005%2022.pdf
https://www.chesapeakebay.net/who/group/modeling_team
https://www.chesapeakebay.net/what/programs/modeling
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