Phase 7/ CBP Watersheo
Model Development

GIT Chairs Meeting
6/30/2021
Gary Shenk




What is the CBP Watershed Mode|

e CAST = CBP Watershed model

* \Web-accessible model of expected management effects

* Users design and run their own scenarios

* CAST answers the question

* Given a set of management practices in a county, state, watershed, or
CBW

* what are the average annual Nitrogen, Phosphorus, and Sediment loads from
each source

* Land use type
 Wastewater facility

 What is the cost of implementing the plan
* Are there co-benefits?
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CAST use in the TMDL
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Partnership uses CAST to create planning targets that reflect fairness
principles.

Jurisdictions use CAST to create WIPs aimed toward TMDL targets

EPA uses CAST as one of the WIP evaluation criteria 4
Hundreds of non-TMDL users as well 4



Phase 6 Model Structure
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Keep It Simple Include Everything
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CBP Phase 6 Model — Scenario Mode

Dynamic
Model6

Phase 6 Model Structure Each Loadng Event

Average Load + Inputs * Sensitivity
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CAST determines CBP CAST loads are temporally
official scenario loads disaggregated for estuarine model and
comparison with observations
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CBP Watershed Modeling Products

Existing Long term

CAST6-2017
CAST6-2019...
CAST6-2025

TMDL tracking

P6
Calibration, Dynamic

Estuarine loading Model
Water supply

p7

Dynamic
Model




CBP TMDL Model Oversight

Water Quality Goal Implementation Team Modeling Workgroup

30 State, Federal, Academic, and NGO members 17 Steite. Federal. and Acidomic raarmbers

7 WQGIT Workgroups (as of 1/2016)

Over 300 State, Federal, Academic, and NGO members
(as of 1/2016)

Direct CBPO Modeling Team Directs

/ federal employees
/ academicemployees

5 Contractors
(as of 1/2016)

Advises Advises

i | Reviews
Scientific and Technical Advisory Committee
41 Academic and Federal Members
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P7 CAST
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STAC recs

WQGIT
needs

Model

Partnership Need Endpon
Project/Decision
..N ot Started
1. Reassess 2035 climate in 2025

2. Don’t change planning targets until 2025

NHD100k hourly flow & temperature
Low flow extremes :; Reservoirs

CAST inputs and outputs at NHD100k or NHD24Kk
Time-averaged N, P, S, flow, temp characteristics

Finer scale

Better characterize sources and sinks
Uncertainty Quantification (including BMPs)
Formalized optimization of CAST calibration

Revolutionize sediment
Match with monitoring data
More models in ensemble

Science needs database — 1 science need: Finer Scale

1) refine urban phosphorus sensitivities
2) investigate the impact of urban BMPs using SWAT and/or SWMM models.
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imulation at NHD catchments
would be considerably finer scale
than that of Phase 6 (approx. 80x)
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CBP Phase 7 Model — Scenario Mode

NHD 100k NHD 100k
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Phase 6 Model Structure Each Loadng Event
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CAST determines CBP CAST loads are temporally
official scenario loads disaggregated for estuarine model and
comparison with observations
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CBP Phase 7 Model — Scenario Mode
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2021 2022
Hydrology
Sediment

2022 2023
Nitrogen
Phosphorus

2024
Review
Refine

\/

2025
Apply

* [nputs * Improvements

 Structure

* Improvements
* Scale consistency

* STAC review
* Partnership review

1. Reassess 2035 climate in 2025
2. Don’t change planning targets until 2025

e Refinements

PSC
directives



2021 2022
Hydrology
Sediment

2022 2023
Nitrogen
Phosphorus

2024
Review
Refine

\/

2025
Apply

-

 WQGIT gives priorities in October 2021

* Climate change!
* Scale?

* Uncertainty?

* Something else?

1. Reassess 2035 climate in 2025
2. Don’t change planning targets until 2025

PSC
directives



What is the CBP Watershed Mode|

e CAST = CBP Watershed model

* Web-accessible model of expected management effects

* Users design and run their own scenarios

* CAST answers the question

* Given a set of management practices in a county, state,
watershed, or CBW

 what are the average annual Nitrogen, Phosphorus, and Sediment
loads from each source

* Land use type
 Wastewater facility

 What is the cost of implementing the plan

>' Are there co-benefits
https://cast.chesapeakebay.net/Documentation/DevelopPlans
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Co-benefits curre ntly in CAST

§_V

e Chesapeake Assessment Scenarlo Tool“ ——

- w..

HOME PUBLIC REPORTS LEARNING ABOUT CONTACTUS
BMP Co-Benefits

Impacts of co-benefits are described in the fact sheets below. Each includes contact information for each state for more information.

e Brook Trout

e (Climate Resiliency
e Fish Habitat

e Forest Buffer

e Healthy Watersheds
e Protected Lands

e Public Access

e Sub-Aquatic Vegetation
e Stream Health

e loxics

e [ree Canopy

e Wetlands

BMPs are ranked to indicate their impact on the co-benefits evaluated. This information will be incorporated into CAST scenario results at a later date. In the meantime, the BMP co-benefit
impacts are provided at the links below. This scoring matrix can be used in multiple ways:

» To characterize the additional benefits of their BMP strategy beyond nutrient and sediment reductions. They can use the matrix either to select priority BMPs or to identify the
additional benefits of a BMP strategy, especially for BMPs that provide similar nutrient and sediment reductions.

 To make decisions about which BMPs to adopt based on management strategy priorities.

» To help sell a restoration plan to local watershed groups and government officials by presenting the additional benefits that can be derived from allocating resources for BMP
implementation to reduce nutrient and sediment loads.

It is important to minimize unintended consequences of the matrix. Some BMPs might not be relevant to the user’s predominant land uses and should be excluded
from consideration. Similarly, some management strategies might not be relevant to some communities. Communities might want to weight the scores or
management strategies to more accurately reflect their local circumstances and priorities. Users should understand that this is an option and that they can include
site-specific details about BMPs in the scoring to allow for a more customizable matrix. It is possible that the scoring system will be taken as a final recommendation
of the best, or recommended, BMPs. That is not the intent of the matrix. Users should not be overly reliant on the results of the scoring in determining their BMP
funding priorities. Because local conditions vary throughout the Chesapeake Bay watershed, no single BMP is the one overall best practice that fits all circumstances.
For example, some BMPs are more suited to one land use or soil type than to another. This matrix does not provide that type of information.

e Impact Scores Spreadsheet Tool
e BMP Co-Benefits Report
e BMP Co-Benefits Impact Scores

* https://cast.chesapeakebay.net/Documentation/DevelopPlans
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Protecting Brook Trout for the Benefit of Watershed
Residents

Brook Trout are a valuable species to the Chesapeake Bay watershed,
providing social, economic, and ecological benefits to residents.
Designated as the state fish in New York, Pennsylvania, Virginia, and West
Virginia, Brook Trout play an important part in the natural heritage of the
watershed. Brook Trout are highly prized by recreational anglers who
spend millions of dollars annually on related goods and services, including .
travel, that directly benefit local and state economies. , R e »
Photo: Chesapeake Bay Program

The presence of Brook Trout indicate healthy waters as they rely on clean,
cold headwater stream habitat for survival. They are particularly sensitive
to changes in water temperatures (preferring waters under 68°F) and to
human actions impacting land use. Increases in impervious surface, tree
clearing, and water impoundments can warm stream temperatures above
68°F, leading to stress on and possible death of Brook Trout populations.
Brook Trout are also very sensitive to sediment deposits, which degrade
habitat and smother eggs in spawning nests built in the gravel of streams.

As they are just one of the many species that inhabit headstream waters,
the protection of Brook Trout also safeguards additional fish habitat.
Adopting certain Brook Trout habitat protection practices, like streamside
and agricultural buffer plantings, can also benefit other priorities like water
quality and stream health.

If Brook Trout are present in your area, you have a unique location that is worthy of conservation and attention.

Best Management Practices with Brook Trout in Mind

Best management practices (BMPs) are designed to improve water quality and achieve the Chesapeake Bay TMDL, but
many of these same measures may enhance Brook Trout habitat as well. Incorporating the protection of Brook Trout
habitat into project design does not necessarily require large changes. With deliberate planning, you can maximize your
water quality investment by implementing practices that result in the improvement of Brook Trout habitat and added
ecosystem value. The chart below highlights current BMPs that experts have rated based on the value a BMP provides to
several Chesapeake Bay Program (CBP) outcomes. Comparing across multiple CBP outcomes demonstrates how a BMP
can provide co-benefits to more than one outcome. However, case-by-case evaluation of co-benefits is recommended.

Last Updated: Feb, 2018

Brook Trout Co-benefit

~

i
i ave
= Additional Co-Benefits
Best Management Practice =
g Habmtat and Stream Fish Healthy Forest Tree
: Health Habitat  Watersheds Buffer Canopy

Agricultural Forest Buffer
Streamside Forest Buffer

Forest Conservation

Agricultural Stream
Restoration
Agricultural Stream Access

Control with Fencing
*Values were taken from the Quantification of BMP Impact on the Chesapeake Bay Program Management Strategies survey by Tetra

Tech and are based on the best professional judgment of subject matter experts. Appendix E. Final Impact Scores evaluates BMP
effects on outcomes on a scale of +5 (very beneficial) to -5 (very harmful). This table shows select BMPs that scored a 3 or higher
for the Brook Trout Outcome, however, not all of these BMPs would merit the score of +3 for all projects. Closer evaluation of project
site designs, including those from BMPs shown in the above table, is warranted when interpreting these scores. More information on
Brook Trout and the outcome’s guiding documents can be found at the Chesapeake Bay Program’s Habitat Goal Implementation

Team webpage.

545 4 -35-3-25-2-15 <1050 05 1 15 2 25 3 35 4 45 5
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Guiding Principles for Phase Ill Watershed Implementation Plan

WIP Implementation

1. Capitalize on co-benefits: choose water quality BMPs
(use EBTJV Spatial Tool, State Identified Priority that also protects other fish habitat, stream health, and
Brook Trout Sub-watershed, Contacts links below). healthy watersheds. Streambank stabilization, access

2. Recognize and consider existing stressors: extent of control fencing, floodplain reconnection, and off-
agriculture, mining, and impervious surface in the stream watering systems improve fish habitat and
watershed, water impoundments, impassable reduce sedimentation and phosphorus loading.
dams/culverts, and brown trout competition (use
USFWS Fish Habitat Tool, NAACC, and Chesapeake
Dam Prioritization links below).

3. Reduce impacts to Brook Trout - design and
implement BMPs to reduce impervious surface,
avoid/minimize creating permanent pools, increase
forest buffers, consider brown trout competition
when planning in-stream work, protect
groundwater sources (consider streamside wetland
restoration), and reduce blockages to fish passage.
Avoid BMPs that may increase stream temperature
or high velocity flow events.

WIP Development
1. Know where your Brook Trout populations exist

2. Engage partners: Collaborate with Federal and state
agencies, elected officials, and NGOs to share
resources, help identify watersheds and streams
important to Brook Trout, and incorporate conservation
efforts into your WIPs (use Contacts links below).

Last Updated: Feb. 2018

Tools and Resources

e Eastern Brook Trout Joint Venture Spatial Tool
Includes information on the extent of Brook Trout habitat and habitat status.

e State Identified Priority Brook Trout Sub-watersheds
Includes description, HUC12 codes, and map.

e USFWS Fish Habitat Decision Support Tool — Chesapeake Bay Brook Trout Assessment
Includes information on Brook Trout habitat stressors and future habitat quality change.

e North Atlantic Aquatic Connectivity Collaborative (NAACC)

Includes information, maps, and a regional database on road-stream crossings (bridges/culverts).

e Chesapeake Fish Passage Prioritization Tool

Includes map and information on dams.

Contacts for More Information

For more assistance on how to build Brook Trout habitat benefits into your Watershed Implementation Plan, please
reach out to your jurisdictional contact below or contact the Chesapeake Bay Program’s Brook Trout Action Team Lead,
Dr. Stephen Faulkner at faulkners@usgs gov.

Jurisdiction | Website Lead Email

CBP Contact Habitat Goal Implementation Team Jennifer Greiner Jennifer greiner@fws.gov
Maryland MD Dept. of Natural Resources m Alan. heft@maryland.gov

Virginia Steve.reeser@dgif.virginia_gov
WV Dept. of Natural Resources

West Virginia David Thorne id. w.thorne@wv . gov

Last Updated: Feb. 2018




Brook Trout Co-benefit

Additional Co-Benefits

Best Management Practice

Habitat and Stream Fish
Biodiversity Health Habitat Watersheds

Healthy

Agricultural Forest Buffer

Streamside Forest Buffer

Forest Conservation

Agricultural Stream
Restoration

Agricultural Stream Access ‘a ! = 1 15
Control with Fencing 1B
*Values were taken from the Quantification of BMP Impact on the Chesapeake Bay Program Management Strategies survey by Tetra
Tech and are based on the best professional judgment of subject matter experts. Appendix E. Final Impact Scores evaluates BMP
effects on outcomes on a scale of +5 (very beneficial) to -5 (very harmful). This table shows select BMPs that scored a 3 or higher
for the Brook Trout Outcome, however, not all of these BMPs would merit the score of +3 for all projects. Closer evaluation of project
site designs, including those from BMPs shown in the above table, is warranted when interpreting these scores. More information on

Brook Trout and the outcome’s guiding documents can be found at the Chesapeake Bay Program’s Habitat Goal Implementation
Team webpage.
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How Monitoring and Analysis Inform CAST

Develop
trategies

Synthesize

CAST
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How Monitoring and Analysis Inform CAST
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Human systems Boundary-Spanners
Bridge-Builders
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Perceived resource need for “co-benefits”
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Perceived resource need for “co-benefits”

Request for Proposals FFYZ20 (released on 4/30/2021) Page 2

Chesapeake Bay Trust-Technical Assistance = Chesapeake Bay Program (roals and Outcomes

1.2 Scope of Work and Offeror’s Minimum Qualifications

This section provides a description of the Scope of Work. maximum bid amount. project outcomes.

project steps and timeline. expected deliverables. and nunimum qualifications. A general description of
the Scope of Work sections 1s mcluded in Appendix A.

scope of Work:

Maximumn

Scope # FEFY20 Scope litle Bid Amount Award Details

Methods to Inteerate Co-Benetits of Toxic .
= One contract will

Scope of Work 9% | Contamunant Reduction mto Decision- $56.000 _
. be awarded
Making Tools
*This scope was originally advertised in December 2020 and is being readvertised in this RFFP with an adjusted scope of
Work.

Translators

Boundary-Spanners
Bridge-Builders
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..Stay tunead

* 10:50 am RESES Ecosystem Services Valuation Project —
Ryann Rossi and Vanessa Van Note, EPA



Optimization engine

Best Chesapeake .
Less nutrients
Management Assessment
Practices (BMPs) Scenario Tool | ace cediment
(CAST)

Optimization
engine

Minimize
Total Cost ($)

Co-benefits can be included as negative costs or as constraints

Achieve target
L oad Reduction
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2021 2022
Hydrology
Sediment

2022 2023
Nitrogen
Phosphorus

2024
Review
Refine

\\\\\\\\////////

2025
Apply




