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CBP Watershed Modeling Products

Existing Long term

. CAST6-2017
TMDL tracking CASTE.2019
CAST6-2025




Opportunity Partnership Need

Fine-scale PSC
landscape metrics directives
WQGIT
Land Use needs
Computing STAC recs
Power
Other GIT
New needs
Science
Water
. supply
Fine-scale partners
tools

(field doc)



P7 CAST
DM

PSC
directives

Water

supply
partners

Other GIT
needs

STAC recs

WQGIT
needs

Partnership Need

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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Scale — Phase 6 vs. Phase 7
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CBP Watershed Modeling Products

Existing Long term

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

TMDL tracking
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CBP Phase 6 Model — Nutrient Scenario Mode
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CBP Phase 7 Model — Nutrient 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
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 WQGIT gives priorities — October 2021

* Climate change!
* Scale?

* Uncertainty?

* AgWG Priorities?
* Something else?

1. TMDL implementation deadline 2025

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

PSC
directives



Ag WG role in Phase 7/

* Advise the WQGIT on priorities

* Moditfy calculations for ag-related inputs?

* Manure

* Fertilizer

* Fixation

* Crop removal

* Change land use aggregations?



Structure

Phase 6 Model Structure
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Structure

@ Specified by WQGIT
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Estimated by MWG

Phase 6 Model Structure
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Phase 6 development

Partnership Feedback on Modeling

 Water Quality Managers

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

* Scientific and Technical
Advisory Committee
* Multiple Models
* Phosphorus ) 4
* Complex Reservoir Dynamics Include Everything!!!
* Fine-scale processes




Phase 6 development

“Everything should be as simple as it can be, but not simpler”
Einstein (probably)



Phase 6 development
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Relationship between model framework uncertainty and data uncertainty, and their combined effect on total model uncertainty.
Application niche uncertainty would scale the total uncertainty. Adapted from Hanna (1988) and EPA (2009a).

“Everything should be as simple as it can be, but not simpler”
Einstein (probably)

https://www.epa.gov/sites/production/files/2015-09/documents/mod8-saua-mod-final.pdf
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Keep It Simple Include Everything
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Preliminary Information-Subject to Revision. Not for
Citation or Distribution
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Nitrogen Delivery Variation Factors

P6 Land River Segments

Land to Water factors

Nitrogen

Groundwater recharge 1
Piedmont Carbonate 1 )
Available water capacity @

In[Mean soil AWC (fraction)) 0829
In[ Groundwater recharge (mm)) 0.707
In[Piedmont carbonate (percent of area)) 0.158

Ator, S.W., Brakebill, J.W., and Blomquist, J.D., 2011, Sources, fate, and transport of nitrogen and
phosphorus in the Chesapeake Bay watershed: An empirical model: U.S. Geological Survey
Scientific Investigations Report 2011-5167, 27 p.

Preliminary Information-Subject to Revision. Not for

Citation or Distribution 20
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Nutrient Spread Slopes for Biosolids N

Nutrient -

3
O 350%
Q.
o
) ) “é 300% Nutrient Spread Sloped for Inorganic P
- 500%
S 250%
g 450%
=
2’ 200% 400%
E g
S 150% 8 350%
3 3
e S 300%
100% -
2 250%
50% Ei 200%
0¢ . § 150%
Livestock Manure (and Biosolids) Fertilizer 50% 100% 150% 200% 250% 300% e
Percent Application to Crop Goal for Grains/Speciaity (Reference)
50%
emm| arge Grains/Specialty eswPasture/Hav es=Small Grains Savheans
. = 0%
Barnyard N _ Nutrient Spread Slopes for Inorganic N 0% 50% 1008 150% 2008 250% ==
e . e . " 500% Percent Application to Crop Goal for Grains/Specialty (Reference)
- - -y - i ’
‘ . ===Grains/Specialty/Row Legumes ===legume Hay/Non-Legume Hay/Pasture
450%
l 400%
Nutrient Application Prescri 3
O 350%
o
2
Pasture Access Area © 300%
5
° g 250%
-~ "'p f‘., .g.
2- 200%
-
¢ 150%
&
Crops P
50%
0%
0% 50% 100% 150% 300%
Percent Application to Crop Goal for G ty (Reference)

e=eGrains/Specialty ===Non-Legume Hay ~==Row/Hay Legumes

500%
450%
400%
, g
Anima O 350%
Numbers Key 2
Il Application of Manure Nutrients g 300%
Feed Additive BMPs e
Losses of Manure Nutrients 2 550%
06 0
y O
Manure BMPs that alter manure calculations = 0%
Generated <
. c
S 150%
v v “ g)-
Direct oeposD D":gtR‘?:::i’::w" Deposited within N Estimating N, Fixation: Percent of Crop
on Pasture Barnyard
« ited Pasture Y 50% from N, Fixation and Influence of Soil N
0 % Deposite
v 0%
. % N Derived from Atmosphere (%Ndfa)
] Arr;mOpla 0% 50% 100% 150% 200% 250% by 15N Isotope dilution technique
Volatilization Reduction Percent Application to Crop Goal for Grains/Specialty (Reference)
BMPs 100
33 % ===Grains/Specialty ===Non-Legume Hay/Pasture ~==Row/Hay Legumes 90 Note:
8 o 1. High N, Fixation at N Deficlenc
» w / ] y
DE' ive l'ed 70 % Depos'ted : 70 2. N, Fixation still active at Excess N _
= Animal Waste y O
Management Volatilization 60
BMPs 50
40
y 30
Vinnure for 20 Y 61-0.5107*SN+0 2*SN?
Application/ i e
Transport/ Loss 5
100 200 300
100 % | . ;';';590“ Soil N + Fert. / Residual N, kg N ha’'
3
"_'_.— Barnyard ® Soybean, Coale et al., 1985 O Soybean, Koutroubas et al., 1995
Dellve red BMPs A Alfalfa, Lamb et al,, 1995 Swhite Cl. Jorgensen et al., 1999
A Alfaifa, Blumenthal & Russelle, 1996
Yy \ 4 \ 4 v
Applied to Applied to Storage and Handling loss Applied to
pasture streams from Feeding Space Crops
land use

22



All documented in this 90-page
[ pOrt + 229 pages of appendices!

AutoSave 4 = 3 Terrestrial Inputs FINAL DO NOT EDIT201908 14 - Last Modified: 8/15/2019 - o Gary Shenk  GS

=

File Home Insert Design Layout References Mailings Review View Help Acrobat = Share = Comments

EID =| | =] [E]outline . R SE Ruler Q [B, =[ One Page [ Mew Window [ View Side by Side p : o—|
— :
10055

_ o —| Draft - - _J:::]:I:I I _ : _ 2 Gridlines MLI'tiFllE F'ElgEE ﬁ._rrangeﬁl._ll I I:%_ __EF — )
Read | Prnint | Web Focus Immersive | |Vertical| Side Zoom Switch Macros | Properties

Mode |Layout|Layout Reader to Side Navigation Pane + - Page Width Split ik Windows ~ -

Views Immersive Fage Movement Zoom Window Macros SharePoint A

e Sss=== = | = —_— e || EBe || = || eV || 5 —=——
= = f== === == = A == | == S
TSI S SZIZ E = ==-E-£-£-% iz e — == S e S EE SRS e .
TSI : e My — = R — et AT FRETR S =
ety ——— S ——a— === — . e — ShEEEI R S 2
mmmee o g — m o - —_— e e — =
ST mmemea SSiEs =—— = Tam || =——— el A =——— =
DE iy St = == — S rrrara——— E ———— Sr— S I =
= || =—= = e mmeemeo— EEeeasesan cimrdsmerz o e e
- T TS — — - s ———— - ——-—1 e — e o Cier S e s S = oS I AT,
—_— — e e r o . e M — ST T _-' - £ e e
— STTIEI T e F—— - —— e L —— e —— e s - s T
il T= e SRR AET - - B — = - e Lo - e == Tio
e ——— _ S —— " === T = o e S = e s ——— P o
- = = e - = =i==== = S : T e
—= = & = = : S == —— || ey r= = TTEIEEEE o i s e
I S — - e e e S == ikt == e
———————.———"% e . e — = - - Ak A T e e ST = = ————— e "
—_— ——— N : e = = = — ST —— - - He—" = e L =
=il | — = || —r_ || e || BE= = = = || B —
= e - — - . T—mEme s em e e e o —— —— - = e ———— st wn
_ || == || e SEmeen || B == e = —
e == SEiiit _— — 5 B _ =
—— rEEEh e e S S ——= = e — sz am— o e
—— e — —— ] S N L R T N e = —= — — = - - - wn - e - E___T':EE;_
S el e e — ——p e . — = ST
_=:_ =_T_. EERET e o e rn en f_:_—'_?__‘:__‘_: = :____-___._T___"__ — 5 e e o o e e e 2 SRR _:_? — = __ "I _El_é;;_-?z__
I EE—— s [ ———— — - — e e ] [ e——————
= —— = = i == = = . r'y === |
TR - — = ——— = e B e —— == - FEZEET G iER
e I me— e e L —— E = e =3
EEEEE e IR - ) i S = =
e = . =t — = =
= e e — = =
== s mEe . @ E —r e R e oS E =
e E T SEfEEEEEES SR T e — — e —— o =
=aiTmn = T i =3 P e e TSy T I TR PR PR p— e T e BN Ly eplimism iaicain o
E—— = E B == S e E— = v e = ——
= - e L E S | —L == s o == pe S S =
e S = 3 e — S = =i
SR e _ Eirrrrer i e S === =l =

S S —— L= ST Sl e s e s e mem—— e —— = === ————— E I

e =S ==l S e Y — ===
e —— — : - e o S e o L
Sormso—ieo— oo —— e T st S ¢ B o e P e — s ——
e —_— L L R AR SR A T T— — — T e e e e wwm o — n ——n w ——
e — — e Y e o — meRl i =
Aremsiame o . ERwrma e T IR TR SR - E— =
= === = = = = | == =

TEEEEEEEEE ATl R REfmmaiTe e e e 1 Fmsiieeri i iy iy = = ot et
s oo D - ————m — - — == s === e - — e m — — - TIITADL T IIToI. ——— == TITUn I s
| T — === o=y - ey T o - —- - - T — SEIIETEETEEES T T T
] . - — e e e — ——— ——— UL e —— e = —
. e — T Ty VR ER o T L TEemes =TT e rmomem—emmaoes
== oL = R e T T —_——— e e e _—
—_— = = —— = " e T e i L LR — e ] -
el - = - e e ——————— LA " - e _— e —— — —— ey - e e
== —— . — ST a T o —— SRS e T - Rt S LS BTSN T
— == = - e T — - — i e ST IWTT LTI T e e
== T — — e S e NI i iy ey Aot =i T = rrm e B e T —
= e ey == ———————= e i ey = s e e EERE T T R L T R e

o
I
Gl
|
[
_I_
=

Page 39 of 90 26013 words 171871 characters [  English [United States) [0, Focus

23



How much time do we spend on

these topics?

Land to Water factors

Nitrogen Delivery Variation Factors
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How much time do we spend on
these BMPs?

Cover Crop Efficiencies
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Phase 6 development
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Relationship between model framework uncertainty and data uncertainty, and their combined effect on total model uncertainty.
Application niche uncertainty would scale the total uncertainty. Adapted from Hanna (1988) and EPA (2009a).

“Everything should be as simple as it can be, but not simpler” —
Einstein (probably)

https://www.epa.gov/sites/production/files/2015-09/documents/mod8-saua-mod-final.pdf
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Ag WG role in Phase 7/

* Advise the WQGIT on priorities

* Moditfy calculations for ag-related inputs?

* Manure

* Fertilizer

* Fixation

* Crop removal

* Change land use aggregations?
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