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> Clean Water Act as Amended Section 117 (b)(2)

N(B) FUNCIThheONChesapeake Bay Progr

(1) [Implement and coordinate| science, research, modeling, support serv
monitoring, data collection, and other activities that support the Chesape
Bay Program;

(111) ]assist| the signatories to the Chesapeake Bay Agreement in
developing and implementing specific action plans [te]

) Improve the water quality and living resources 1n the Chesapeake
Bay ecosystem o

CBP Modeling provides the tools to make the plans to
Nl mprove the water qual it
Chesapeake Bay ecosystem.
Models are the latest development of along |, N
ine of watershed, airshed, and estuarine |
models. e




> Modeling Workgroup & Modeling Team Core Values

The ModelingWorkgroup and Team provides the Chesapeake Bay
Program partnership statd-the-science decisiesupport modeling tools
that are built through community and participatprnciples. The
Modeling Team and Modeling Workgroup adhtréhe core values of:

Integration - Integration of most recent science and knowledge In ailr,
watershed, and coastal waterstipport ecosystem modeling for
restoration decision making.

Innovation - Embracing creativity and encouraging improvement in the
development and support mhnsparent and robust modeling tools

Independencel Making CBP modeling decisions on the basis of best
avallable evidence and using the magpropriate methods to produce,
run, and interpret models, Independent of policy considerations.

Inclusiveness- Commitment to ammpen and transparent process and the
engagement of CBPartnerdhat results In strengthening the
Partner s himpkongtootse C1 S 1 0 n




> How the CBP Makes a PlanBroad View
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The overall Phase 7 suite of CBP Is similar to the Phase 6
suite of Airshed, Land Use, Watershed and Bay models but all
with refined Inputs and expanded spatial and temporal scale.



> Restoring Chesapeake Water Quality & Living Resource

Goal: Meet living resource-
pased water quality Hoisasorn
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> AKey 2010 TMDL Finding

Chesapeake Bay Segments 3, 4, 5, and
Potomac Mesohaline

A Key 2010 TMDL Finding :

Meeting WQ Standards In
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>  From PSC December 19, 2017 Presentation
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agreed to by the Partners/approved by EPA In 2010 and updated in 2012

DO Variances

Patapsco River Deapater 7%
Lower Chester River De@pannel 16%
Eastern Bay Deegnannel 2%

Middle Central Chesapeake Bay
A Deepwater 7%
A Deepchannel 2%




>  OpenWater - PSC December 19, 2017 Presentation
Segments Attaining Oxygen

Standards: OpetWater Use Ntained
Segments NOT in Attainment B Not Attained
A CB20OH A ANATF DC A ELIPH Not Applicable
A CB6PH A ANATF MD A C&Dcanal
A CB7PH A PISTF A ELKOH
A BSHOH A POTOH1 MD A SASOH
A SEVMH A POTOMH MD A EASMH
R PAXOH A PMKOH A CHOTF
A PAXMH A YRKMH A CHOOH
A POTTE DC A YRKPH A CHOMH2
A POTTF_MD A CHOMH1
A POCTF
A POCOH MD
A POCOH VA
404 TN 41.7 A TANMH_VA
TP
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No Action £3

All Forest




\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpefWater Use Attained

B Not Attained

Segments NOT In Attainment

A CB6PH A YRKMH A POCTF Not Applicable
A CB7PH A YRKPH A POCOH MD
A PAXOH A C&Dcanal A POCOH VA
A PAXMH A SASOH A TANMH VA

A ANATF bCc A CHOMH2
A ANATF MD A CHOMH1
A PISTF

A POTOH1 MD

347 TN 30.4
TP
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E3
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\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpefWater Use Attained

B Not Attained

Segments NOT In Attainment

A CB6PH A YRKMH A POCTF Not Applicable
A CB7PH A YRKPH A POCOH MD
A PAXOH A C&Dcanal A POCOH VA
A PAXMH A SASOH A TANMH VA

A ANATF bCc A CHOMH2
A ANATF MD A CHOMH1
A PISTF

A POTOH1 MD

337 TN
23.7 TP

3

E3

All Forest



\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Segments NOT In Attainment

A CB6PH A YRKMH Not Applicable
A CB7PH A YRKPH
A WSTMH A SASOH
A PAXOH A CHOMH?2
A PAXMH A CHOMH1
A ANATF DC A TANMH_VA
A ANATF_MD
A PISTF
337 TN
23.7 TP

3

E3

All Forest



\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Segments NOT In Attainment

A CB6PH A YRKMH Not Applicable
A CB7PH A SASOH
A PAXOH A CHOMH?2

A ANATF DC A POCTF
A ANATF MD A POCOH_MD

R PISTF A POCOH_VA

317 TN 21.9
TP
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3

E3

All Forest



\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Segments NOT In Attainment

A CB6PH A YRKMH Not Applicable
A CB7PH A SASOH
A PAXOH A CHOMH?2

A ANATF DC A POCTF
A ANATF MD A POCOH_MD

R PISTF A POCOH_VA

266 TN 16.9
TP
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3

E3

All Forest



\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Segments NOT In Attainment

Not Applicable
A CB7PH A YRKMH
A ANATF DC A CHKOH
A ANATF MD
A PISTF
253 TN 15.9
TP

4

3

E3

All Forest



\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A PAXOH

A ANATF DC
A ANATF MD
A PISTF

A YRKMH

224 TN 14.8
TP
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3

E3

All Forest



\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A ANATF MD
A YRKMH

205 TN 14.0
TP

3

3

E3




\»  OpenWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: OpetfWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

195 TN 13.7 P "Rt
TP s ¥ S

X |
&
i Tl
l l All Forest %&% : i

E3



\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment
A CB3MH

A CB4MH

A CB5MH MD
A PATMH

A MAGMH

A SEVMH

A PAXMH

A POTMH

A RPPMH

A CHSMH

A EASMH

404 TN 41.7
TP

l l All Forest

No Action E3 ' }




\» Deep Water- PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

. . B ot Attained
Segments NOT In Attainment -
A CB3MH ot Applicable

A CB4MH

A CB5MH MD
A PATMH

A MAGMH

A SEVMH

A PAXMH

A POTMH

A RPPMH

A CHSMH

A EASMH

347 TN 30.4
TP

4

l All Forest

E3 ‘ ;




\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

. . B ot Attained
Segments NOT In Attainment -
A CB3MH ot Applicable

A CB4MH ¥ ) f‘f’ .
A CB5MH MD L A
A PATMH

A MAGMH

A SEVMH

A PAXMH

A POTMH

A RPPMH

A CHSMH

A EASMH

338 TN 27.7
TP
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\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A CB4MH

A CB5MH MD
A PATMH

A MAGMH

A SEVMH

A PAXMH

A POTMH

A RPPMH

A CHSMH

A EASMH

337 TN
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\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A CB4MH

A CB5MH MD
A PATMH

A MAGMH

A PAXMH . 24
A POTMH 1‘% Ly 7
A RPPMH .
A CHSMH

317 TN 21.9
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\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Segments NOT In Attainment

Not Applicable
A CB4MH
A CB5MH MD
A MAGMH
A RPPMH
W,
317 TN 21.9
TP

3

l All Forest % N
E3 #OR.




\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A CB4MH
A CB5MH MD
A MAGMH
A RPPMH

253 TN 15.9
TP

4

l All Forest %
E3 FR.




\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A CB5MH MD
A MAGMH

224 TN 14.8
TP

3

l All Forest %
= 2l 4




\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

A MAGMH

205 TN 14.0
TP

3

l All Forest %
= 2l 4




\» DeepWater - PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeefWWater Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

195 TN 13.7
TP

3

l All Forest %
= 2l 4




\» DeepChannel- PSC December 19, 2017 Presentatior

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment ot Applicable
CB3MH

A CB4MH
A CB5MH MD
A CB5MH VA
A PATMH
A POTMH
A RPPMH
A CHSMH

404 TN 41.7
TP

$ |

No Action E3

All Forest




\» DeepChannel- PSC December 19, 2017 Presentatior

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment ot Applicable
CB3MH

A CB4MH
A CB5MH MD
A CB5MH VA
A PATMH
A POTMH
A RPPMH
A CHSMH

347 TN 30.4
TP

4

l All Forest X
E3 . &




\» DeepChannel- PSC December 19, 2017 Presentatiol

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment ot Applicable
CB3MH

A CB4MH
A CB5MH MD
A CB5MH VA
A PATMH
A POTMH
A RPPMH
A CHSMH

338 TN 27.7
TP

4

l All Forest X
E3 . &




\» DeepChannel- PSC December 19, 2017 Presentatiot

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment
A CB3MH
A CB4MH
A CB5MH MD
A CB5MH VA
A POTMH
A RPPMH
A CHSMH

337 TN
23.7 TP

l All Forest X
E3 . “EZ‘




\» DeepChannel- PSC December 19, 2017 Presentatiot

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment ot Applicable
CB3MH

A CB4MH
A CB5MH MD
A CHSMH
A POTMH
A RPPMH

317 TN 21.9
TP

3

l All Forest X
E3 . “EZ‘




\» DeepChannel- PSC December 19, 2017 Presentation

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment \ot Applicable
CB4MH

A CB5MH MD

253 TN 15.9
TP

4

l All Forest % N
E3 . &




\» DeepChannel- PSC December 19, 2017 Presentatior

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment ot Applicable
CB4MH

224 TN 14.8
TP

3

l All Forest X
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\» DeepChannel- PSC December 19, 2017 Presentatior

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

. . B ot Attained
Segmer}\ts NOT In Attainment ot Applicable
CB4MH

185 TN 12.8
TP

3

l All Forest % N
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\» DeepChannel- PSC December 19, 2017 Presentatiot

Segments Attaining Oxygen
Standards: DeeffChannel Use Attained

B Not Attained

Not Applicable

Segments NOT In Attainment

174 TN 11.9
TP

3

l All Forest X
F3 s




> Phase 7 Watershed Model Refinements

Better simulation of flows, nutrients, and sediment through use of daily
precipitation from PRISM with NLDAS hourly adjustmeRg&aticularly improves
nigh flows and recent yeaflargely due to the finer resolution of the PRISM data
set of 4km x 4km resolution compared to NLDAS resolution of 14km x 14km.
ThePRISM 4km x 4km precipitation grid IS disaggregated to hourly time steps
pbased on NLDAS 14km x 14km grid with meteorological data (air temperature,
potential evapotranspiration, wind speed, solar radiation, dew point
temperature, and cloud cover) based on NLE2AS

NLDAS2 Precipitation (mm) On April 16, 2024 PRISM Precipitation (mm) On April 16, 2024
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Working In collaboration with Robert Burgholzer and Connor Brogan (VA DEQ)




> Phase 7 Watershed Model Refinements

L onger 40year period of model simulation in Phase 7 (1885
2024) compared to the 3Qear simulation period of Phase 6 (1985
¢ 2014) providing for an improved calibration with an additional
decade of flow and concentrations of nutrients and sediment.

Phase 1 Watershed Model (198%}eady state summer average loac
for 1965, 1984, and 1985: zero years of simulation.

Phase 2 Watershed Model (1992984¢ 1987. 4 years of simulation.
Phase 4 Watershed Model (20029852000: 16 years of simulation.
Phase 5 Watershed Model (20109852002: 18 years of simulation.
Phase 6 Watershed Model (20179852014: 30 years of simulation.

Phase 7 Watershed Model (currentp852024: 40 years of
simulation.




> Phase 7 Watershed Model Refinements

The Phase 7 Model Is calibrated with four decades of monitoring data and hundreds of
thousands of water quality monitoring data points.

1) The Watershed Model Phase 7 riverine simulation  uses from 149 |"hase 6 (1764-2014)
(nitrate) to 33% (suspended sediment) more monitoring observations
than Phase 6.

VZI\:\i/aSbI\Ii #Sitnatliacgns #Si:]agc;ns #Observations in P6 |#Observations in P7|1 § Ht 131 2
Streamflow 249 266 2,749,709 3,245,529 18%
Nitrogen 184 211 48,634 64,671 339
Phosphorus 211 221 55,115 63,969 169
Nitrate 217 225 56,514 64,178 14%
Ammonia 212 224 54,904 64,117 17%
I[D)LSOSSOF')‘&G 172 175 43,777 56,640 2994
ggg‘;’rﬁggfd 164 216 57,814 67,558 17%

2) The new Generalized Stream Network (GSN) simulation  uses monitoring observations
organized with Random Forest Models of flow and seasonal beta parameters:

GSN b parameter stations for Nitrogen = 216

GSN b parameter stations for Phosphorus = 196

GSN b parameter stations for Suspended Sediment = 146

3) The new Coastal Plain tidal monitoring  for 16 stations, 40 years, 21 collection periods/year,
and observations of Ammonia, Nitrate, Phosphate, TN, TP, and TSS = 80,600.

4) For WRTDS TN and TP use In CalCAST we apply 216 stations and 182 stations, respectively.



> Phase 7 Watershed Model Refinements

First time application in the CBP Watershed Model of a Generalized Stream
Network (GSN) simulation allowing use of a greater number of calibration
stations, Improved simulation of stream network attenuation, and quantifiably
petter load assessment throughout the watershed.



