Chesapeake Bay Partnership Models
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CBP Modeling Tools
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Scenario Builder

Manure storage practice
Livestock ‘

S

Pasture Fertilizer



https://utextension.tennessee.edu/lincoln/4-H/Pages/Livestock-Skillathons-(Beef,-Sheep-and-Swine).aspx
http://www.rebelwoodsranch.com/images/gallery/pasture-720x540.jpg
http://www.seaburst.com/cornfield01.jpg
http://pubs.ext.vt.edu/442/442-308/442-308.html

CBP Partnership Watershed Model

Anthropogenic factors:
Land Use Acreage
Fertilizer

Manure

Crop types
Atmospheric deposition
Waste water

Septic

Management:

Land Use Changes
Conservation Practices
Urban BMPs

Emission changes

Waste water treatment

Hourly or daily
values of
Meteorological
factors:

Precipitation
Temperature
Evapotranspiration
Wind

Solar Radiation
Dew point

Cloud Cover
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TMDL Accountability Framework
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Midpoint £ ssessment Timeline

Jurisdiction Im@ementation of WIPs & Two Year Milestones
Evaluation of Pr@erammatic and Load Reduction Commitments|
Monitoring dafassessments/factors affecting trend findings

Agreement on path

forward and data
inputs

*2014
sNew land use
classifications and
loading rates
approved

*BMP panel
recemmendations for
Phase 6.0 inclusion
sAgreement on
Midpoint Assessment
Schedule

‘. -

CREATE
The Models

4 months of development to go

Approval of decision E ablish Phase lll
support tools V Ptargets

Agreement on framing
the priority issues

2017
*Phase Ill WIP
expectations finalized

sPartnership informs
final decisions on

*2016
+Final partnership
comments on suite of
tools

*2015
s Early review of
decision support tools
=James River

chlorophyll +*Partnership input 1o ;
assessment criteria any updates to local reallocation process
completed area mrglet
+*Conowingo Dam EXpectations
*Review and -

study complete
*Review and
incorporate decisions
of climate change
impacts
*BMP panel
recommendations for
Phase 6.0 inclusion

incorperate decisions
of climate change
\_ impacts J
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REVIEW
The Models

Expect changes

Complete Phase 1l
WiPs

2018
sSupport for Phase il
WIP development
using Phase 6.0
madeling tools

USE
The Models

Evaluation of 60% by
2017 target using

Phase 5.3.2 modeling
+2018
sComprehensive

manitoring and trend
findings through 2016




Model related Membership as of 7/2013 — 365 individuals

Chesapeake Bay Program Partnership

Chesapeake
Executive Council

Independent Evaluator

Citizen's Advisory

Committee Committee Agriculture Workgroup
BMP Verification Committee

Forestry Workgroup

Land Use Workgroup

Milestones Workgroup

Trading and Offsets Workgroup
Urban Stormwater Workgroup
Wastewater Treatment Workgroup
anagement Board Watershed Technical Workgroup

Scientific, Technical
Assessment & Reporting '

Local Government

Advisory Committee

Scientific & Technical
Advisory Committee

39

Communications
Workgroup

Goal implementation Teams Modeling Workgroup

55 | | |
Protect & Restore Maintain Healthy § Foster Chesapeake J8 Enhance Partnering
Water Quality Watersheds Stewardship & Leadership

| | 2
Sustainahle Protect & Restore
Fisheries Vital Habitats



Motivation

Partnership needs to be able to engage local
partners in order to get practices on the ground

Current suite of modeling tools is used as a
wedge

Evolution of models will allow us to work with
key partners

Healthy step in adaptive management process



PSC input

* Revisit model calibration methods and
assumptions so modeling results better align
with monitoring data

* |ncorporate better model input data from
local partners, particularly for current, historic

and
pol

* Ma

future land uses and their associated
ution loading rates

ke CBP models more transparent, easier to

Uunc

erstand, and better decision-support tools



How the Phase 5 Model Works

Fertilizer
Manure
Atmospheric deposition

Precipitation

Management filter

Hydrology —
submodel Sediment
submodel Phosphorus River

submodel N
hourly
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submodel 11




Phase 6

Fertilizer
Manure
Atmospheric
.. . deposition
Precipitation e (...)
Submodels

BMPs,
Land to Stream,
Temporal Stream to River
Nutrient ‘
model

Hydrology || sediment
submodel submodel
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Zor

Simple relationships
between input and output
informed by multiple
models

Estimate of lag time
Does not change the
overall load

Phase 6 New Elements

Nutrient
Submodels
Temporal
Nutrient TR
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BMPs,
Land to Stream,
Stream to River

Spatial variability
parameters
Informed by models,
analyses, and
calibration
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Load for a land use in a segment =

Estimated
Average + Sensitivity * A Inputs
Load %

BMPs
¥
Watershed Delivery Variance

*k

Stream Delivery

%k

River Delivery

Phase 6
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Multiple

Multiple Lines Estimated ’ models
of Evidence Average + Sensitivity * A Inputs
And multiple Load % i
models BMPs ‘ Scenario Builder
%k
Estimated with Sparrow Watershed Delivery Variance

-_ Estimated by Land Data team

*

Estimated with Sparrow ‘ Stream Delivery
Estimated by USGS / WVU / Land Data team

*

Simulated in HSPF ‘ River Delivery

Calibrated with data, WRTDS, and Sparrow
15




No overly complex models No specm//zed p/atforms




Extensive partnership
involvement...

Model-Related Participants as of 7/2013 — 365 individuals

Chesapeake Bay Program Partnership

Chesapeake
Executive Council !
——————— Independent Evaluator
Citizen's Advisory Principals Staff
Committee

Committee Agriculture Workgroup

BMP Verification Committee
Forestry Workgroup

Land Use Workgroup
Milestones Workgroup

Trading and Offsets Workgroup
Urban Stormwater Workgroup

lanagement Board ; Watershed Technical Workgroup . Whlch Leads to a
55 Goal implementation Teams rObust m0de/ OF the
watershed

Local Government
Advisory Committee

Evaporation

5913

...Leads to
collaborative thinking...
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NTN stations
A River Input Monitoring Site
®  Primary Monitoring Site

B  Secondary Site

[:] Susquehanna
D Eastern Shore
[:] Western Shore
D Patuxent
[:’ Potomac
D Rappahannock
:] York

:] James
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O -0

Chesapeake Bay Nontidal
Monitoring Network

1990s — begin widespread
monitoring
2000s — create nontidal network
Early 2010s — develop method to
determine trends
Mid-2010s — explain trends

* BMPs

* |land use change

e atmospheric deposition

* |ag times

* natural factors
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Better Input Data

& Phase 6 Processes and Dependencies NEW YORKER

* Many data sets

* Focus on a few
— Land Use
— BMP Effectiveness
— BMP Implementation
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P6 Land Use Database Versions

Version 1 (July 2015) Version 2 (October 2015)

» Based exclusively on national/regional ‘Incorporates local land use/cover data
data » Includes multiple wetland classes
- Initial estimates of new sediment delivery
factors in the Piedmont and Valley & Ridge
provinces
Marginally reviewed by local governments
and federal agencies

Version 3 (August 2016)

Incorporates local land use/cover data
Incorporates high-resolution land cover, everywhere
* Includes Tree Canopy over Roads and Tree Canopy
over Impervious (other)
* Includes new sediment delivery factors
» Includes wetland efficiencies

‘ Extensively reviewed

< USGS



AQ/ Protocol for Adding/Modifying BMPs

Watershed
Model
\ Water Quality
GIT N

Chesapeake Bay Program
A Watershed Partnership

New/Revised
BMP

“Approved BMP
list”
Source
Workgroup H

Review by:

Source Workgroups

Expert Panel [l \\/otcrshed Technical Workgroup
Water Quality GIT




Appendix |:

CBP Partnership Review Process for BMP Expert Panels

BMP Expert Panel
Releases Draft Report
for Public Comment
and Provides
Presentation of
Report to CBP
Partnership

30 day
comment
period

CBP Partnershi

Source Sector
Workgroup Reviews
& Approves (Revised)
Draft Panel Report*

10 business
day review

Watershed Technical
Workgroup Reviews
& Approves (Revised)
Draft Panel Report

WQGIT Reviews &
Approves Panel
Report; Report Final

10 business
day review

to Review and Comments on Draft Panel Report during Each Stage of Review Process

To better ensure effective resolution of comments, all interested partners, groups or individuals are encouraged to submit their comments during
the first review and comment period. New comments at later stages will be considered, but the Panel can more effectively address substantive
comments the earlier they receive them.

*The Panel Chair and Coordinator are responsible for developing a “Response to Comments™ document based on feedback received through
partnership review. The “Response to Comments™ document will be attached to the final Panel report.
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Status of Current and Upcoming BMP Expert Panels of the Chesapeake Bay Program Partnership

The Chesapeake Bay jurisdictions implement Best Management Practices (BMPs) to achieve the goals set forth in the 2010 Chesapeake Bay TMDL.
Through the Protocol for Development. Review and Approval of Loading and Effectiveness Estimates for Nutrient and Sediment Controls, newer

practices and technologies are considered and evaluated for inclusion in the Chesapeake Bay Program partnership modeling tools by expert panels.

Existing practices are re-evaluated to ensure they reflect the best available scientific data and information. Below is a table identifying those BMPs

that are currently undergoing the expert panel process. A list of completed expert panels can be found on Chesapeake Stat:
http://stat.chesapeakebay.net/?g=node/130&

uicktabs 10=3

Management
Start Date: 2011

Anticipated End Date:
May 2015

Chris Brosch and Mark
Dubin

defining the effectiveness of nutrient
management on reducing nutrient and
sediment pollution. The panel has
organized the practice into three tiers,
each building on the previous tier in
succession.

Management Panel held a
webinar on August 20" to
brief the Partnership on the
feedback received during the
open comment period and to
provide an overview of the
Panel’s responses. The final
report is undergoing the

Partnership approval process.

BMP Expert Panel Key Contact(s) Description Current Status Next Steps
Current Panels
Nutrient Application Agriculture Workgroup: | The Expert Panel was charged with The Nutrient The report received partial

approval from the AgWG
on August 17™. The WTWG
will be asked to approve
the technical appendix on
September 3™, and the
WQGIT will be asked to
approve the report on
September 14™,

Manure Technologies

Start Date: December
2014

Anticipated End Date:
December 2015

Agriculture Workgroup
and Virginia Tech:

Jeremy Hanson

Expert Panel will determine pollution
control performance measure estimates
for the following six (6) prioritized
manure technology BMPs: Microbial
Digestion (aerobic/anaerobic); Chemical
Treatments — Dry Manure; Thermal (or
Thermochemical) Treatment; Solid-
Liquid Separation; Composting; and
Chemical Treatments — Wet Manure

The expert panel is compiling
draft sections of their report.

The panel plans to release
its full set of
recommendations for
partnership review in Fall
2015.

Continues for 5 Pages
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Historical BMPs

e Submission of all historical BMP data (1985
through June 30, 2014) to NEIEN by
September 30, 2015

* Needed to

— Calibrate the Phase 6 Watershed Model
— Target future implementation
— Understand trends in monitoring data

* Resource-intensive process



Goal — Stakeholder understanding

Understandable model
Inclusive process

Better and more local input data

More monitoring data

MMMMM
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