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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

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

. /

REVIEW
The Models

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




Field

Hillslope —
Watershed

Phase 6

Nutrients Sediment

Can we estimate EOF loads directly | should we update the sediment EOF
ased on available information? estimates?

Can we estimate watershed delivery
based on landscape parameters?

Can we estimate small stream
effects?

Directly Simulated in HSPF for river
averaging at least 100 cfs

Calibrated to WQ data




'Eile Edit View History Bookmarks Tools Help

> Scenario Builder and Water... % \+

& www.chesapeakebay.net/groups/group/water_quality_goal_implementation_team/wmp_for_the_mpa e

Contact Us

Discover Learn Track Take Bay Resource About The

Home THE CHESAPEAKE THE ISSUES THE PROGRESS ACTION LIBRARY BAY PROGRAM

ementation Team

Who We Are Scenario Builder and Watershed Model Plan for the MPA

How We Work In preparation for the 2017 Mid-Point Assessment, the CBP Partnership has expressed priorities for the Phase 6 watershed model
development which are detailed in documents under the ‘Projects and Resources’ tab on the Water Quality GIT page. Initial

How We're Organized priorities were set in the October 2012 water quality GIT meeting. These priorities have been updated and refined by
recommendations from subsequent workshops and CBP meetings. The MPA master schedule lists these priorities in a table

ChesApeake EXEaie format. Additional documents on the web page are specific work plans to accomplish these tasks

Coundl Out of necessity, phase 6 development is occurring along multiple parallel paths. These must eventually meet in a draft phase 6

Principals’ Staff watershed model and scenario builder that will be ready for full partnership review beginning January 1 2016. These parallel paths
Committee encompass all of the CBP priorities

Management Board This document summarizes the priorities and identifies lead researchers for each effort. The descriptions here are brief with links to
more detailed workplans

Citizens Advisory
Committee Efforts
Local Government Below are the efforts related to the Scenario Builder and Watershed Model Plan for the Mid-Point Assessment

Advisory Committee i
* BMP effectiveness

Scientific and Technical . z
Y * BMP Implementation Accounting
Advisory Committee

5 Fertilizer and Manure Applications
Communications

Workgroup Land Use Types and Acreage

Scientific and Technical Land Use Loading Rates
Analysis and Reporting




1-Slide Status Report

Land Use Types and Acreage
Land Use Loading Rates
Climate Change

Watershed Model Development and Code Versioning
Calibration Methodology
Sensitivities to inputs

Groundwater Lag
Better Representation of Reservoirs
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Recommendations for Phase 6-
PQUAL Nitrogen Sensitivity

Guido Yactayo — UMCES
gyactayo@chesapeakebay.net



Objectives

* To estimate multiple watershed models sensitivity to nutrient inputs in
the Chesapeake Bay

 To develop, review and implement model sensitivities in the phase 6
version of the Chesapeake Bay Watershed model

 To decide on Phase 6-PQUAL nitrogen sensitivities

* The input-output relationship or the effect of changes in nutrient inputs on nutrient export is referred
to in this analysis as sensitivity.



* W e

Sensitivities to total nitrogen inputs

* Following STAC recommendations of using multiple models, APEX, SPARROW,
and P532-AGCHEM models were included in this analysis.

 The models sensitivities represent the relationship between nutrient predicted
yields and input loads for cropland.

Sensitivity to fertilizer TN inputs Sensitivity to manure TN inputs
APEX — CEAP 7 * eee s o . * . APEX — CEAP g s o ses e o o .
SPARROW e b * ¢ ® SPARROW 1 e *
Phase 5.3.2 ] .| seee o ‘ | ‘ . Phase 5.3.2 | To e e | | | .
02 03 04 05 0.1 02 0.3 04 05
Coefficient Coefficient

APEX — CEAP: Ratio between output and input (No-practice, 2006, and 2011 scenarios including all input sources in cropland areas)

SPARROW: source specific coefficient (Various studies in the Chesapeake bay and Northeastern and Mid-Atlantic regions) *

Phase 5.3.2: Ratio between input and output, slope of multivariate regression, and slope between output and input (14 scenarios , hwm, hom, lwm, alf, and hyw)
Preston and Brakebill (1999), Ator et al. (2011), Moore et al. (2011), and Preston et al. (2011).



Sensitivity implementation on phase 6

Total nitrogen sensitivities from other existing models support the Phase 532-
AGCHEM findings.

Phase 532-AGCHEM sensitivities are available not only for TN but also by
nitrogen species.

Phase 532-AGCHEM DIN and organic nitrogen sensitivities have been
implemented in phase 6.

350
Phase 5.3.2

213 323
294 232 Phase 6

250
200 193 191
15
10
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Decide on Phase 6 nitrogen
sensitivities

e Phase 532-AGCHEM sensitivities are more extensive and
robust than other models sensitivities.

* The new recommendation is to adopt the Phase 5.3.2
AGCHEM nitrogen sensitivities.

* Please review both the Phase 5.3.2 AGCHEM and multiple
model sensitivity analyses in order to make a decision.

https://archive.chesapeakebay.net/Modeling/phase5/Phase532/
Sensiti vity/



ftp://ftp.chesapeakebay.net/Modeling/phase5/Phase532/Sensitivity/
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UNEC - Nitrogen

Each Loading Event
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UNEC - Phosphorus

Each Loading Event
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Unit Nutrient Export Curve (UNEC)

An examination of transit time distribution

17



Unit nutrient export curve stochastically describes transport of
nutrients as a probability density function. In other words, transit
times are variable for inputs applied at same time.

Concentration

(1) Unit Nutrient Export Curve
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Here, a unit nutrient export curve is described using one parameter.
This parameter would be obtained from mean transit times
estimated from models (e.g. MODFLOW, APLE) and observations.

(1) Unit Nutrient Export Curve
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Concentration

Concentration

Dirac-delta / Pulse input

(1) Unit Nutrient Export Curve {2) Mutrient Input
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Concentration

Concentration

Dirac deltas / Pulse inputs

UNECs are superimposed to obtain the output as the convolutions of inputs.

{1) Unit Nutrient Export Curve (2) Mutrient Input
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Concentration
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Concentration

Concentration
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