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A tiered implementation of the TMDL establishes
intermediate term, spatially explicit pollutant load targe:
that would result in the greatest anticipated benefit to
living resources on our way toward Attainment of the
Chesapeake Bay water quality standards

Tiered Implementation

— Identify areas where water quality

'\.‘ improvements can improve high

importance living resource habitats.

. Identify influence of upstream N, P,

or sediment on local water quality.

Final
Set interim nutrient and sediment
targets to achieve water quality
.. improvements in priority areas.
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Example of Prioritization based on potential living resource
impact (Source: Chesapeake Bay Program, 2009)
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Monitoring/assessment
of water quality criteria
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Expert Opinion Empirical (statistical)
Laboratory Fish survey data

Field studies Explanatory variables
Co-located gj?

Other information
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Chesapeake Bay is not alone!

BE TAMPA BAY
ESTURARY PROGRAM
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AMERICA'S EVERGLADES: A RESTORATION OVERVIEW

Click Here for a Video created in partnership by the Office of Everglades Restoration Initiatives and the US Geological Survey.
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FIGURE 5 | Representative examples of saasonal variation in habitat suitability for (A) juvenile spotted hake, (B) juvenile spot, (C) juvenile weakfish, and (D) bay
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anchovy in Chesapeake Bay. The habitat sutability index ranges from 0 (red) indicating poor habitat fo 1 (blue) indicating most suitable habitat.

Applications of the General

Example of Earlier

Method
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Living Resources

Labaratory, Tolerances, Spatial Distributions, Seasonal, Status & Trends
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How Did We Select Habitat Suitability?

Best *

Question A

Question B

Confidence
9J0UBAJ|9Y

Habitat Stage
Individuals  Year-class

Multi-year

Long-term
8 Food web

Population
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Habitat Suitability Response Variable

Seasonal Distribution of Bay Anchovy
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Latitude

Water Quality Covariates
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Chesapeake Bay Watershed
Coastal Habitats
Seagrass and Wetland Distributions

Seagrass 2012

Coastal Wetlands

I Estuarine

[ Freshwater Tidal
Chesapeake Bay

Elevation (m)

[Jo-50

51 - 100

[ 101 - 200

201 - 400

401 - 1,500

RE j

UTM Zone 18N, NAD 83

Structural Habitat Covaria

Chesapeake Bay Watershed
2012 SAV Coverage

Createdby G, 171608

Baltimore

Columbia 2
antown J
3

Ve

h An
Washington
o]

Restoration Goal
=3

N
City
g 7
]
o
Rappahar
Rivar Va
Nationahig/
Refubng
1d

UTM Zone 18N, NAD 63

https://storymaps.arcgis.com/stories/
Bilkovic et al. 2014. Designing Sustainable Coastal Habitats. STAC Publ. No. 14-003.

es

Chesapeake Bay Watershed

Current Shoreline Hardening —
Bulkhead and Riprap Structures

Createdby @S, 111608

Shoreline Hardening

Elevation

[Jo-50

[ 51- 100

I 101 - 200

I 201 - 400

I 401 - 1,500
Chesapeake Bay

UTM Zons 18N, NAD 83

https://planetarycomputer.microsoft.com/dataset/group/chesapeake-lulc

]

Shoreline

LULC




Very Preliminary Results

Class Bay Anchovy

0 0% -33% (CPUE <2,765)
1 33%-66% (CPUE 2,765 — 56,629)
2 66% - 100% (CPUE >56,629)
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Estimate Covariates Bay-wide Predictions on
1 ) .
Segment-like Scale

Scenarios

s

{8e -
ity

S 1

! a ores
AN - . ’ ey ooed bia 7
N ; Rpcvies / CB3M
TN - 9}" & oo o S CHSMH
Q'. c"..“ x \;;\\‘NATF'iDclA){T:,? E}\% c“:}r}o'ri
. “ 2 - =y @wﬁmsw ‘1 Fiomys Cropn |
H ‘\ ;n;;u-rF PAxonk CHOMH2  NANTF.DE
- . -
Habitat SIS, iR,
o suitability | Cee et S
uitability : yr
5 Models X Redovi
ey
qA, - %
~—~——;,
= 0
—
— Chesapeake Bay Segmentation Schem
D
i(;é\\ ;\;

https://www.magnific.com/premium-vector/funny-cartoon-computer-thrown-out-window-art-illustration_412831690.htm



Example: Traceback
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Connecting Watersheds to Tidal Water Quality

Note: These are draft datasets for illustrative purposes only. Mainstem segments, small and irregular watersheds, and watersheds with less than one percent influence on a given segment are excluded.
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Product: Handoff

* Method & some results
— Colin’s chapters
— Colin’s papers

e Strengths & weaknesses

* Some guidance
— Elevating analyses from Demonstration-level
— Suggestions for next steps (species, data)
— Interpretation



Conceptual Link to Management

Sensitivity to Mgt Covariates

Habitat Suitability

After
upgrades

AWQ “segment-scale”
Structural Species/Stage/Season
> Score spatlfal areas | o
Bay-wide
Traceback to WQ l*' Evaluate structural

actions in watershed(s

Many other factors

Qd information

habitat opportunities




Next Steps

Ready to get much needed input and critique
Back-up plan(s)

Demonstration
— lllustrates the methodology
— Someone else will need to upgrade the data used and maybe the analysis
— May be possible to inform management
— Pilot Study is a higher bar

Reminders
— Unfunded
— 1-2 chapters in a student’s dissertation
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