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Restoring Chesapeake Bay Water Quality & Living Resources

Goal: Meet Water
Quality Standards in
92 segments of the
tidal Chesapeake Bay
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The CBP Model Suite - How the CBP Makes a Plan

Models are used to:

Estimate levels of
nutrients and sediment
that reach the bay under
different land
management scenarios

Set targets for nutrient
and sediment reductions

Plan for practices that
will allow us to reach
goals (Watershed
Implementation Plans)

Track progress towards
restoration goals

Data and Model Inputs =

BMP Data

Land Use Data
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CBP MODEL AND PLANNING TIMELINE
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2026-2027: Model Development and Review

Through 2030 continue to accelerate completion of all interim water quality planning targets (Target #1) >

‘ 2028 |
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) | 2029

Finish targets
and begin
WIP
planning

) | 2030

Finish new or
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et new
planning
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based on
phase 7
model

2028-2030: Planning Targets and WIP Development




PHASE 7 DEVELOPMENT & REVIEW SCHEDULE
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2027 MODEL REVIEW

The type, complexity and
location (i.e., number of
dependencies) of a
revision affects the level
of effort needed
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PHASE 7 MODEL IMPROVEMENTS

The Phase 7 Model uses higher resolution PRISM precipitation data and
‘ Enhanced Data Resolution and Simulation finer land segmentation, improving the simulation of flows, nutrients, and

‘o0 sediment across the watershed.

Incorporation of a Generalized Stream Network (GSN) and extended
simulation period (1984-2024) allows for more comprehensive calibration,

E......E Advanced Callbrathn and Assessment utilizing a greater number of observations and improving load
assessments.
|m proved |n pUt a nd Envi ron mental The model features updated estimates for fertilizers, manures,
i . atmospheric deposition, and future climate conditions, enhancing
Conditions predictions of land to water loads and environmental impacts.

Higher resolution land use data and better representation of land use

Refined Land Use and Management changes from 1985 to the present improve the accuracy of growth

assessments and management strategies.

2

New agricultural and stormwater Best Management Practices (BMPs) are

|ntegrati0n Of BM PS and Scena rio Hand[ing incorporated, with improved scenario handling through efficient data

linkage, optimizing nutrient and sediment reductions at lower costs.

&2



QUESTIONS?

Lee McDonnell

EPA CBPO, mcdonnell.lee@epa.gov
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Motivation: The CESR Report

40+ years of Chesapeake
Bay restoration

Improvements have been
made, plus value in
holding the line

Why is there a gap & how
do we close it?

Water Quality Standards Attainment (%)

What might we do
differently going forward?

Percent Attainment of Water Quality Goals in the Chesapeake Bay
(measured for 3 year averages)

100

Goal

Gap

Improving
\Water Quality

0
1985- 1988- 1991- 1994- 1997- 2000- 2003- 2006- 2009- 2012- 2015- 2018-

1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020

CESR: Comprehensive Evaluation of System Response
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CESR Findings: Living Resources

“Significant enhancement of
living resources can be
achieved through additional
management actions without
complete achievement of
water quality standards across

all habitats”
_CESR (p. viii)

™Y £/
-Maryland Sea Grant

K. Stephenson et al., AGU, 2024



Accelerating living resource response on our way to
meeting overall goal

Deep water DO is most But most impactful living resource
challenging water quality goal habitats are elsewhere
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K. Stephenson et al., AGU, 2024



Accelerating living resource response on our way to
meeting overall goal

Deep water DO is most But most impactful living resource Living resource habitat
challenging water quality goal habitats are elsewhere factors that matter
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Guidelines for Planning Targets with the Default Approach

Everything
Everywhere
Everyone

——>

Increasing relationship between
Relative Effectiveness and Effort

o
m .
Effectiveness defined as the
deep channel and deep water
No BMPs )

Effectiveness memeeessss——)



...but the middle of the bay is not
the most important habitat

Chesapeake Bay Segments 3, 4, 5, and
Potomac Mesohaline

Chesapeake Bay Priority Living Resource Areas
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Using GIS to Identify Habitat Hot Spots

We direct the Chesapeake Bay Program to ... conduct an analysis and prepare a

protocol ... to determine whether nutrient goals and reduction efforts can be further

targeted to areas of persistent high loadings, especially where evidence indicates a

linkage to critical living resources or human health concerns.
Chesapeake Executive Council,
Directive 97-1

Water Column Species BALTIMORES

IR Priority Level b
A e cepidissima [

g Atlantic Menhaden @4 MEDIUM
Brevoortia tyrannus

“=t=c Bay Anchovy
Anchoa mitchill 'WASHINGTON,
<Y< Striped Bass D

Morone saxatilis

GE3% Whte Perch

Morone americans
ot Alewife

Alosa pseudoharengus
< Hickory Shad

Alosa mediocris

e Yellow Perch
Perca flavescens

¢ Blueback Herring
Alosa aestivalis

Chain Pickerel
< Eooy miger

Largemauth Bass
R icropterus saimoides

Methodology

The Chesapeake Bay Program's farget specis listed in
Habitat Roquirements for C) Bay Living
Resources. Second Edtion which hed hebat requre-
menls that couid be drecty alfected by nutient o en
richment (2., disoved axygen) or sediments 6.g.
ight penetraton) were artayed by water column and
batiom as ther principal aitats. These included ai the
fish and shollish spacies i fhat documont, weth several
fish species and related layers added or which we hed
new potental habiat informaton. Priocty areas for Sub
merged Aqualic Vogetalion (SAV) were considered sapa.
rately

Inthe cas of spacies with potantal habital disrioution
meps for muliple I stages, composite maps were pro-
duced by combining fhe ndividual GIS tspers for esch

priccty inthe weter
owlay maps. Areas wilh ess than Ihese total pumber

Mo stage. For species with separale spring and summer Wit the water column and bottam habitat overlay meps
poteniial habitat diskibuions, 3 composta map was - sl separate, feam regons win
chisters of {arget species habi-
habitats ather Dreak
ports” between ofhenwiss contiguous gecgrephical con-
Keeping the water column and battom specis sepersta centrations. The feam o
atthe beginning, the corposile maps fa each of the 11 o (ard, harefors, dflrent coles) fo the fospective
species were overaid. Each species i areas wih
was weighled equally 35 hece was o sraighonwerd 911 species were assignad a5 high prioity forboth

Jastfication for appiying a weighting schame: watet column and baftom overlay maps with area con-

teining 7-8 speces and 8 species, respectively, dssg-

Ci e Bay Program GIS - June 2007

Then the water maps
themselves overaid o producs ha crat Priority Living
Resources Areas mp. The high prorty aress for botn
water colume and batiom were combined so fhat an area
was shaded &5 high piory # ¢ appesred i sther ayer,
the twa medium pririty layers were combined the seme

oy Leiostomus xanthurus

cxetes:
[oer—

AW Wora(Pra Sevice PN
Gty Pgin Ol L Age L&
0 Saven e e (08 Watiagm 5
Aecepin Vet 20433

Compasta PLEL waps it 1 .4 e B oewtg s

Fundabu SL LA My 5. b st . iy o) 12 Wt
et e Chespeeh By i o, SardEotan

Sty v s s 148107 e v s Chasgenks
oy porkaen e

Pkl oyt It e g et Y grares Sev s
e e eas, e s

o 340w (289 ool W S

hte e Gt

Syveos coutesy o be vyt boshste hewk

Forces eham k) Uy o Mo vt Encemt St
dCoeepess o Progin,

SAV
Submerged Aquatic Vegetation vw

Bottom Species

Atlantic Croaker
Micropogoniss undulstus L)
Catfish “
Spot

Summer Flounder
Paralichthyus dentatus Do

Blue Crab

Callinectes sapidus %
Postlarval Blue Crab

Calinectes sapidus &

Soft Shetied Clam
Mya arenaria

Hard Shelled Clam
lercenaria mercensria

Eastern Oyster
Crassostrea virginica

Atlantic Sturgeon
Acipenser oxyrhinchus <
sy

Speckled Sea Trourt
Cynoscion nebulosus

way The team then vsually examined the resulant map
‘and drew polygons around the 14 areas-fhe desigrated
@ Priority Living Resource Areas-ihat har the
most eatensive and contiguous high priceity shadng

The medium piorfy areas were inciuded on he map be-
causs they were also impartant iving resource habiats

Priorty areas for Submerged Agustic Vegefation (SAV)
wera datermined by the SAV Warkyroup using the VIS
SAW aerial survey date base, examning chenges i SAV
aroa over 1992-1997, and SAV stalus as a percenlage of
Tier Il rea i 1967 by the 78 CBP segments. Changes
over 19621957 were used because many SAV rends
changed drection at about that e, and the more
recent changes wers of he greates! infscest. Priccty
‘SHW areas were those ssgments that lost over 60 hect-
ares of SAV from 1962 1o 1567, and segrments hat had
1o SAV mappedin 1997  Thesa ayers were nol com-
bined withthe ish and shelfish lsyers shown here be-
causs they were basad on dfferent data and used difr
enl spatialscales They were visuslly comparedto the
Priorty Living Resource Aceas (PLRA's) defined besed
on he ish and shellish ayers, and al of the SAY prerty
areas wers also ideniified 35 PLRA'S, wih he excepton
of four small Maryiand fribtaries thet lecksd SAV in
1967 but were not identified as PLRAS (the Back,
Rhode, West, nd Pooamoks rivers)




Keep the process of ...but do the things first that
distributing planning targets... affect living resources

. Using GIS to Identify Habitat Hot Spots - o
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Potential Overall Plan

Build 4D Interpolator, Main Bay Model, Multiple Tributary Model, Habitat Suitability Model

Keep default approach as it is and complete the planning target analysis based

Overall Goal on Deep Water/Deep Channel
. . . Evaluate habitat suitability for the best place to make a positive impact based
Tlppmg Points on improving DO

Deve|op visualization tools that aid Watershed Consider prioritization of work toward based on moving the needle in those
. . . tipping point areas, while pursuing the overall goal
Implementation Plan developers in evaluating . . .
. . . . k . Ensure that these actions do not cause unintended consequences with regard
options con5|der|ng the tipping points to Deep Channel resuspension of nutrients



So, How Do

Living Resources
Fit Into This
Partnership
Process?




Assessing local water quality, stressor, and habitat
conditions

“ ” Factors influencing habitat of Local response to
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Bay Living Resources habitat factors
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Tiered Implementation: From Concept to Application

—_—

. Conduct habitat suitability analysis

2. Assess living resource habitat improvement potential of various
segment/habitat combinations (dials) (local conditions to response to
stressors reductions)

3. ldentify relative contribution of upstream and estuarine N, P and
sediment on segment-habitat nutrient levels

4. Setinterim N, P, and S targets based on 1-3 (policy decision).

A tfuture WIP planning process that includes consideration of other

factors that impact living resource habitat and that includes incentives

to adapt to observable outcomes (stressor-response)

N

stac

i



Habitat Suitability = F(Water Quality, Temp; Salinity; Structured Habitat; Physical Interventions)

Temperature,
salinity, structured
habitat .
Physical

interventions

Nutrients Habitat

suitability

Living
Resources

Fisheries




* Task meant to drive a result, not just to improve
understanding

* Tie to management priority, tie to water quality

Blg PiCture VieW: and improve living resource outcomes

 Outcomes need to have the most potential for

Chesa pea ke Bay CBP partnership implementation and be
. . - feasible
Habitat Suitability

: * Analysis is a step to:
Ana lySIS 1. Implement recommendations of the CESR report

2. ldentify target areas for tiered
implementation/targeting

3. First step to implementing the Fish Habitat
Outcome under the revised Bay Agreement

4. Lead to prioritization and where to invest resources

5. ldentify where landscape work impacts water
quality, fish habitat, and other outcomes




Opportunity to Link

1. Water quality
management
decisions

2. Potential
Improvements in
tidal living resource

re S p O n S e S e Managed by Bay water quality standards

Generally unmanaged and impacted by

I _ changing environmental conditions I




Data Sets

gD

Fish Data

Juvenile Striped Bass
Bay Anchovy

Croaker

* Note these three
species provide
excellent ecological
coverage of the Bay

Habitat Data

Substrate
Tidal Wetlands
SAV
Bathymetry
Oysters
Shoreline
Others

Water Quality Data

Initially from Fish Data
Then, VIMS model
(Later, Phase 7)



Workflow

*Strategic collaboration between
NOAA, EPA, new Thriving
Fisheries, Habitat and Wildlife
Goal, WQ practitioners

*Example of project with STAC
members collaborating with
NOAA, EPA, VIMS, CBP

Habitat Data Compilation

NOAA

Combine Habitat Data with Fish (Plus WQ) Data from VIMS

Statistical Analysis: Habitat, Fish, and Fish WQ Data
UMCES, USGS, EPA

A\ 4

2025
Early 2026

Spring 2026

Habitat, Fish , WQ Data Combined with VIMS Water Quality Model

VIMS
A 4

Model and Analysis
VIMS

A 4

Run Scenarios, Projections from VIMS models; Results Shared for Feedback

VIMS

A 4

Initial Segment Scoring

VIMS, NOAA, EPA

Review

STAC Coordinatedgivth Outside Experts

Final Product with Final Segment Scoring

CBP
A 4

Adoption and Usage
CBP

Fall/Winter
2026

Spring 2027

Fall 2027

January 1,
2028




How is this going to work?

* Quantify relationships build
habitat suitability index (example
on left) for 92 management
segments (map on right)

* Recognize we don’t have fish
data everywhere

* Relationships evoked where data
are absent to quantify a score

[] Area Not Considered

B

0 02 04 06 08 1

Habitat Suitability Index

VIMS, 2011
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HSI based on fish, habitat, water quality
data at the 92-segment scale




End Products

* Visualization of habitat assessment
for each of the 92 segments

* Potential future GIS support ask for
visualization and hosting on C4
network

* Inform targeting needs to
* Implement tiered implementation
* Prioritize areas for habitat restoration

* Repeated at future intervals with
updated data

Chesapeake
Bay Habitat
Assessment

Explore habitat quality scores for
92 tidal segments to inform
restoration and monitoring
efforts.

Select a Variable:

Composite Score w

Click a Segment
on the Map

Select a variable from the
dropdown and click on a
tidal segment to view its
scores.

Methodology

The composite score is a
weighted average of key habitat
variables. The scores range from
0 (Poor) to 100 (Excellent)
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3 Excellent (81-100)
Good (61-80)
Moderate (41-60)
Poor (21-40)

8 Very Poor (0-20)

*Note, this graphic shows an example of what a visualization might
look like and includes made-up data for the mockup.



Thank You!

Dr. Kaylyn S. Gootman
gootman.kaylyn@epa.gov

Bruce Vogt
Vogt.bruce@noaa.gov

e N Chesapeake Bay Program
(Will Parson/Chesapeake ' _-Science. Restoration. Partnership.
Bay Program with aerial

support by Southwings)

o
—



mailto:gootman.kaylyn@epa.gov
mailto:Vogt.bruce@noaa.gov

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Questions?
	Slide 9: Foundations for  Tiered Implementation
	Slide 10: Motivation: The CESR Report
	Slide 11: CESR Approach
	Slide 12
	Slide 13: Accelerating living resource response on our way to meeting overall goal 
	Slide 14: Accelerating living resource response on our way to meeting overall goal 
	Slide 15
	Slide 16: …but the middle of the bay is not the most important habitat
	Slide 17: Keep the process of distributing planning targets…
	Slide 18: Potential Overall Plan
	Slide 19: So, How Do Living Resources Fit Into This Partnership Process?
	Slide 20
	Slide 21: Tiered Implementation: From Concept to Application
	Slide 22
	Slide 23: Big Picture View:  Chesapeake Bay Habitat Suitability Analysis
	Slide 24: Opportunity to Link
	Slide 25: Data Sets
	Slide 26: Workflow
	Slide 27: How is this going to work?
	Slide 28: End Products
	Slide 29: Thank You!

