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%‘f Chesapeake Bay Program Partnership

Chesapeake Bay Program
A Watershed Partnership

e Federal agencies

* Environmental Protection Agency (EPA)
US Department of Agriculture (USDA)
US Forest Service (USFS)

» US Geological Survey (USGS) [ DAF

e US Fish and Wildlife Service (USFWS) DCR
e And more DCNR

e State agencies DDA
e Natural Resources/Environmental DEC
departments DEP

— - DEQ

e Agricultural departments

| DNR
e Parks and Recreation groups DNREC
 Fish and Wildlife agencies — MDA
e Local Governments MDE

PDA



%‘f Chesapeake Bay Program Partnership

Chesapeake Bay Program
A Watershed Partnership

* Non-profit organizations

* Chesapeake Bay Foundation
Center for Watershed Protection
Ducks Unlimited
National Fish and Wildlife Foundation
e And more

* Academic institutions
e Land grant universities
* Cooperative Extension programs
* Sea Grant programs
e Research centers and consortiums
e And more
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TMDL Timeline

e 1999 — Lawsuit by American Canoe Association and
American Littoral Society

e 2010 — TMDL put in place

e 2017 MidPoint Assessment

* 60% of the management practices implemented
e Mid-Course Correction?

e 2025 TMDL Goal Date

* 100% of the management practices implemented



Model Timeline

+ 1999 — Lawsuit by Am 19805 — Phase 0, Phase 1

American Littoral Soci

1990s — Phase 2, Phase 4
e 2010 — TMDL put in pl

2000s — Phase 4 versions
e 2017 MidPoint Assess

* 60% of the manageme

e Mid-Course Correctiol 2010 - Phase S

* 2025 TMDL Goal Date 2017 — Phase 6

e 100% of the MaNadg8emNiciic pracuces nipiciniciitcu



Model related Membership as of 7/2013 — 365 individuals

Chesapeake Bay Program

Chesapeake
Executive Council
I - — — - — — - Independent Evaluator
Citizen's Advisory
Committee Committee Agriculture Workgroup
BMP Verification Committee
Forestry Workgroup

Local Government
Land Use Workgroup

Milestones Workgroup
Trading and Offsets Workgroup
Urban Stormwater Workgroup

Scientific & Technical
Advisory Committee Wastewater Treatment Workgroup

39 anagement Board Watershed Technical Workgroup

Communications Scientific, Technical 42
Workgroup Assessment & Reporting .

Advisory Committee

Goal implementation Teams

55 | | |
Protect & Restore Maintain Healthy [ Foster Chesapeake J Enhance Partnering
Water Quality Watersheds Stewardship CALET T

Modeling Workgroup
| | 2
Sustainable Protect & Restore
Fisheries Vital Habitats




Partnership Feedback on
Modeling

 Water Quality Managers

* Need more transparent and easier to
understand decision-support tools to
enable successful engagement of local
partners

 Scientific and Technical Advisory
Committee
 Multiple Models
 Phosphorus
e Complex Reservoir Dynamics
e Fine-scale processes



Partnership Feedback on
Modeling

 Water Quality Managers

e Need more transparent and easier to Keep it Simple!!
understand decision-support tools to
enable successful engagement of local
partners

 Scientific and Technical Advisory
Committee
 Multiple Models
 Phosphorus
e Complex Reservoir Dynamics
e Fine-scale processes

Preliminary Information-Subject to Revision.
Not for Citation or Distribution

Include Everything!!!
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Model Complexity

* Von Neumann: With four
parameters | can fit an

elephant, and with five | "
can make him wiggle his “
trunk. °
|
|

“Drawing an elephant with four complex parameters”
by Jurgen Mayer, Khaled Khairy, and Jonathon
Howard, Am. J. Phys. 78, 648 (2010),
DOI:10.1119/1.3254017

Preliminary Information-Subject to Revision.
Not for Citation or Distribution
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Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
e 3

Land Use Acres

3
BMPs

K
Land to Water

0/},
Scy
{o
6% %
Stream Delivery

*

River Delivery

Phase 6

Preliminary Information-Subject to REwWsi

Not for Citation or Distribution 13




Keep It Simple Include Everything

o R

o | Hitrogen
= Nitrogen Loads and Rives Flow 1o the Bay

Average Load + A Inputs * Sensitivity
*

Land Use Acres

3
BMPs

E 3
Land to Water

O/},
Scy
{o
6% %
Stream Delivery

*

River Delivery

pninary Information-Subject to Revision.
Not for Citation or Distribution 14



Use of Multiple Models
for Nitrogen Export Rate

USDA-CEAP Model 42.5 10.2 Not used

USGS- SPARROW Model 22.9 10.2 8.9

Average Ratio to Crop Rate 1.00 0.37 0.40

Pasture/
Cro Developed
“m

CBP Phase 5 model 47.5 19.9 19.4

4.2

1.6

0.4

0.05
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Sediment flux (kg m” yr')

Contributions from new research

e Lidar over 166,000 km?

e Regression of Stream
mass balance against
morphology
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Collaborative Stakeholder
Processes

New/Revised
BMP
N Water Quality
GIT R

“Approved BMP
Source .
B rdomoaty

‘/ Protocol to

Review by:

\ BMPs
Source Workgroups

Expert Panel [ |\ .icrshed Technical Workgroup
Water Quality GIT




Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
e 3

Land Use Acres

3
BMPs

K
Land to Water

0/},
Scy
{o
6% %
Stream Delivery

*

River Delivery

Phase 6

Preliminary Information-Subject to REwWsi

Not for Citation or Distribution 18




Phase 6 Model Documentation

Section 2: + Section 3: , Section 4:
Average Inputs Sensitivity
Loads s
: Section 5: Land Use
Section 1:
Overview *

Section 6: BMPs
3

Section 7: Land to Water

*

Section 9: Stream Delivery

*k

Section 10: River Delivery

Section 11:
Applications

Preliminary Information-Subject to REWsi

Not for Citation or Distribution 19




Stakeholder Science

e Transparent science is more palatable to
stakeholders

* Multiple lines of evidence has scientific support

... but does it work?

Compare
Heavily-Calibrated Process Model
Lightly-Calibrated Stakeholder Model



Process Model NITROGEN
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Stakeholder Model NITROGEN
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On Line Version -- CAST

Chesapeake Assessment Scenario Tool

About CAST Scenarios Costs Scenario Worksheets Scenario Resuits Log Cut | Edit Profile

Dauphin County
Summary Resuits

@ Help
Description: Irseg base loads
Initial Conditions: 2017, revised: 42016
Date Created: 5/4/2016 10:25:23 AM Download Results | Compare Scenarios
Total Loads
' Load T i Lbs Nitrogen i Lbs Mitrogen i Lbs Phosphorus : Lbs Phosphaorus : Lbs Sediment | Lbs Sediment |
e Edge of Stream Delivered | Edge of Stream | Delivered Edge of Stream Delivered
anduse 6,513,592.7 5271 385.8 197,995.9 76,3548 1374198429 53,823104.8 |
| Septic 141.079.6 114 690.5 0.0 0.0 0.0 0.0 |
| Waste Water and .
Combined Sewer 14870254 12367108 216,146.1 83,354.6 12325.864.3 4,827,660.2
Output
' Total: 8,141 697.7 6,622 787.1 4141420 1597084 149.745707.2 58,650,763.0 i
Total Annualized Costs
: Sector , Taotal Annualized Cost :

| Urkan Land

| Septic |
|

23



Screenshots — Ag

riculture

Agricultural Land BMP Worksh eet

* roquirad fickds  Help

Agricuural Land Pre-BMP Acres

["Cang Use =

Mor- w |
Fecersl

Feiera
f?l:it;ﬁi:ziﬂ:::fﬂc ke 12 29 = ataifa 453518 1245
ammal feeding opectons 1E86S 179
Igfl:rr;;jti;l:}: ;muﬂ';r&u_gi: lice 10 appty v E“}":‘ congenirated animal fesding operations 3222 oy
e ades fNpanan pature b1 7.8
Selact ine geographic acale you would bl to wse to delermne the area for he BWP* iy weithe kst 1EBE2TE 17589
. - hay without nutrients 780443 530.7
Specfy whith geographic anea you would ke the BMP apolied to* higitill with manure §63,7156 5,170.8
' _ hightill erithaut manure 455551 3031
Enter an amount and select a unit for the EMP* Troeny 61904 £19
! pastUre 2002997 2,075.L
ot Torab 15120913 103524
. Downioad Land Usa &9
|efe add | M Cancel |
e Comment field to put consistent
TP R A information that explains
rationale behind numbers.
T Helps manage the large amount
- of information.
. EdrResoros K Delate beected Records -
-1 Land Upe Group Geagraphy Unt M':T':I Notes c;‘:-’;:'f:: I
1 T T T T T I'T
fAlternatne Crops R crope-all Caro |ﬂi_-’.r;u Bres :;:E 31824 X_- -
Abernative Craps Row crops-all Cecil MD acres 1301 1824 X
Alternative Cropt R erope-all Darchestas, MO acrad Mg sia4 X
Alternatne Craps Renw crepe- all Kent, MD seres 022 24 X
Alternative Crops Row crops-all Queen Annes, MDD 2cres 3430 S184 X

Slide from Robin Pellicano



On Line Version -- BayFAST

About BayFAST | Facilities | Scenarios | Costs E rio Worksh [ts Log Out | Edit Profile

York City Location
When you are finished editing your parcel, please click off the parcel to deselect it and save the edits.
[ save | |9 Reset | |X Cancel |
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Howard County (BayFAST)

e Seven Local TMDLs:

FREDERICK j
Patapsc Rer’ CARROM, L

e Baltimore Harbor o \4\\\

o Little Patuxent f / ffffffffffffff
* Patapsco LNB J\L\(\E
e Upper Patuxent ,/ | )

 Rocky Gorge
Triadelphia

William Frost, PE, D.WRE, senior water Resources Engineer, KCI Technologies, Inc.

Megan Crunkleton, CE, Project Scientist, KCI Technologies, Inc. 26



OPTIMIZATION Calculation Engine

Users input objectives, tool outputs BMPs in the plan that
maximize effectiveness at minimum cost.

m Minimized
Costs

MATHEMATICAL

—' wooeLs

/" Maximized

Using one or many - Specific WIP or |"I Reductions
|

BMP &

OPTIMIZATION ENGINE(S) ' Scertﬂriijj’ ;%.,_l,;;u_heneﬁtﬁ

Uperdauongl Wornsuans Flan

& Customer Preferences l :
VAN /" Efficient ~
- = Targeting

of BMPs

* Still in vaporware stage
27



CAST = WSM = Scenario Builder

Data

Logic
Engines

Tools

Products

BMPs Land Nutrient Census of Physical B
cover availability Agriculture characteristics
Land BMP BMP BMP Nutrient Sensitivity to Watershed
use Land location effect Application Nutrient Processes
calcula use Input
tor change
Watershed Model
watershed Watershed Casttool.org Engine
model Model
Load to Estuarine model Chesapeake Stakeholder Stakeholder
Calibration Bay Program Planning Planning
Climate change Accounting
Lag Times o . . .
Preliminaryl Information-Subject to Revision.

Not for Citation or Distribution
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Extensive partnership
involvement...

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

Chesapeake Bay Program Partnership

Chesapeake
Executive Council !
_______ Independent Evaluator
Principals Staff
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 w d t
cee hl C /’l Lea S U0 a4
) o ;
Goal implementation Teams Modeling Workgroup ro b u S t 0 de / 0 t h e
55 | I I
Water Quality Watersheds Stewardship & Leadership Wa t e rs e

Local Government
Advisory Committee

Scientific & Technical
Advisory Committee
39

R 2

Evaporation

BiE

...Leads to
collaborative thinking...

5 i 25
e { ry, < g: i St
~e : Si L f;' {3 [ - =

UMCES IAN graphic

httpZ//www,theatlantic,com/heaIth/archive/2011/1"" th i f- g i E-geniu5/249735/
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