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OUTLINE

d MBM results forced with new WSM loading (Apr 2026 beta)

* Model performance are generally consistent in the main stem

* Potential loading issues in some tributaries (Potomac & Patuxent)

d Implementation of a new PIP module in MBM (ongoing)

* Improved PO4 near headwaters (main stem & tributaries)

* Some local issues in Potomac & Patuxent (due to loading?)



MBM forced with new WSM loading

1 In overall, the model performance with Apr 2026 beta is comparable with the
old run, except for some tributaries

Regions NH4 NO3 PO4
Main Channel

Shoal

WT

ET

James River

Patuxent R worse worse
Potomac R better worse worse
Rappahannock R better better

York R better

PS: blank means comparable performance
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MBM forced with new WSM loading Jun 2025 (bottom)

Apr 2026 (surface)
Apr 2026 (bottom)

1 NH4 comparison in the main channel
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MBM forced with new WSM loading

1 NO3 comparison in the main channel
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MBM forced with new WSM loading

1 PO4 comparison in the main channel
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MBM forced with new WSM loading

Loading issue in Patuxent River?
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Jun 2025 (surface) Obs (surface)

MBM forced with new WSM loading Jun 2025 (bottom)

Apr 2026 (surface)
Apr 2026 (bottom)

Loading issue in Potomac River?
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Implementation of new PIP module

1 A dynamic equilibrium PIP module based on Freundlich isotherm (ongoing)

* Phase partitioning is diagnosed at each
Total Inorganic P time step based on the suspended

(TIP) i sediment concentration, and oxygen
"""""""""""""" conditions.

o ST * This formulation enables dynamic
: Partitioning Function |

f(DO, TSS) i redistribution between dissolved and
T [ """""" | particulate pools while strictly conserving
inorganic phosphorus.
T l """"" C T T l """ L sink * Low DO will facilitate the PIP desorption.
Dissolved Inorganic P | . Particulate Inorganic P | s¢

(DIP/PO4) | § (PIP) |




. w/o PIP (surface) Obs (surface)
Implementation of new PIP module wo PP (botom
Wi surrace
O New PIP module systematically improved the simulate PO4 in the main channel w/ PIP (bottom)
103{ce11 PO4 adsorptipn 031 cB2.1 CB2.2 0.2- :
I, 5 0.2 ] I
: o1 0.1- :
0.1- 0.1+ }k LL ] Lk dﬁ
: 0.0 _"&L‘AH’! AA‘M‘A&J‘& ks 0.0 _Nl AA v‘J- IL,M .‘&‘ M-—LL v o 0.0 _iﬁmlh\ﬁ&M 0.0 4= . - :
L 92 9'3 9'4 9I5 916 9]7 918 9'9 0|0 01 92 93 94 95 96 97 98 99 00 01 92 93 94 95 96 97 98 99 0'0 01 92 9'3 9'4 9'5 9'6 9'7 9'8 9]9 OIO 01:
015+
0.15 - 0:15 7
0.10 4 0.10 - 0.10 A
0.05 A 0.05 A 0.05 -
0.00 A 0.00-- 0.00 =
9 9
0.15 A i ‘ 0.15 4 0.10 - 0.15 A
0.10 A 0.10 4 0.10 -
0.05 A
0.05 A 0.05 4 0.05 A

0.00 0.00 =

0'00 I- : IV T - “ -‘> ? T : I. : : o T I 0.00 .

= 0.00 0.00 1'% 0.00
92 93 94 95 96 97 98 99 00 O1 92 93 94 95 965 97 98 99 00 Ol 92 93 94 95 96 97 98 99 00 Ol 92 93 94 95 96 97 98 99 00 01




0 CHLA & DO still show good performance in the main channel
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Implementation of new PIP module
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w/o PIP (surface) Obs (surface)

Implementation of new PIP module wio PIP (bottom)

w/ PIP (surface)
w/ PIP (bottom)

d CHLA & DO still show good performance in the main channel
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Implementation of new PIP module

O Notable PO4 improvements also occur in some tributaries (e.g., James River)
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. New P7 compared with P6
Implementation of new PIP module

U The missing of PIP representation may be a common issue in Phase-6 and Phase-7
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w/o PIP (surface) Obs (surface)

Implementation of new PIP module wlo PIP (battor)

1 The PO4 improvement happens in most headwaters wi PIP (bottom)
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Implementation of new PIP module

PO4 s worse in some tributaries (e.g., Potomac, Patuxent)

Loading or TSS issue?
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Summary

v' The MBM with new WSM loading (Apr 2026 Beta) delivers comparable performance
with before, but some tributaries may have loading issues (Potomac & Patuxent).

v New PIP module delivers promising results to improve PO4 in most headwaters,
but some local issues (e.g., Potomac and Patuxent) need to be further checked.
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