
1

Progress report on Phase 7 criteria 
assessment

Richard Tian and 
modeling team

Modeling Quarterly Review Meeting

Annapolis, July 10, 2024



2

Objective

• Progress report on method development for Phase 7
based on an early test case.

• Approximate WIP scenario by reducing nutrient loads by 
the same percent across the watershed.

• Approximate climate change scenario for 2025.

•Early look into the model responsiveness to nutrient 
reduction and climate change.
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Designated Uses (DUs)

Six DUs:
o DC: deep channel.
o DW: deep water.
o OW: open water.
o MSN: migratory fish spawning and nursery.
o Chlorophyll: James and Anacostia rivers.
o Water clarity and SAV: Shallow waters.
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p.s.: Basically, everything we do needs to go through 
criteria assessment: Nutrient reduction, carrying capacity, 
TMDL, management scenarios, climate change impact.

(DO 
mg/l)



444

Tidal stations included in criteria assessment and segmentation

Phase 6 (304 stations) Phase 7 (763 stations)
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1. Collect bi-

weekly to 
monthly data at 
each monitoring 

station

2. Convert the 
station DO data to 

Baywide values using 
the CBP interpolator

3. Combine 
interpolations for 
a season over the 

3-year period

…

4. Compare the interpolated 
values with appropriate 

criterion values to compute 
the spatial extent of 

exceedance

5. Repeat Step 4 for each 
sampling event in the 3-year 

period to determine the 
cells’ extent of exceedance

6. Calculate the cumulative 
probability distribution (CFD) 
for extent of exceedance for 
all cells within each segment 

7. Quantify attainment status 
(attaining or not) for the 3-year 

period
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Phase 7 Deep Channel Non-attainment percent
(1993-1995)
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Phase 7 Deep Water 
Non-attainment 
percent (1993-1995)
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Phase 7 
Open Water 
Non-
attainment 
percent
(1993-1995)
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Comparison of hypoxia volume between
observation and calibration (< 1 mg/l) 
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Comparison of hypoxia volume between
observation and calibration (< 3 mg/l)
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Comparison of hypoxia volume between
observation and calibration (< 5 mg/l)
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2025 summer (Jun.-Sep.) average hypoxia volume 
(<1 mg/l) in the Whole Bay under WIP condition
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2025 summer (Jun.-Sep.) average hypoxia volume 
(<5 mg/l) in the Whole Bay under WIP condition
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Sea level rise impact on water quality non-attainment
(Based on model outputs without transformation)



15

0

1

2

3

4

5

100 150 200 250 300

H
yp

ox
ia

 v
ol

um
e 

(k
m

3 )

Day

run09k_wip

run09k_slr25wip

Sea level rise (2025) hypoxia volume in 1991 in the 
Whole Bay compared with the initial WIP scenario.
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Next steps

• Complete DO assessment.

• Chlorophyll.

• Water clarity.

• 4D interpolator.
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