




















The Digital Gap: No current operational model fully 
captures cohesive hysteresis. 

I Model Framework I Capabilities Limitations 
t=======::::::o _____ ____ 

SWMM / EXTRAN (EPA) 

MIKE URBAN (DHI) / 
lnfoWorks ICM 

Delft3D-FLOW 

Research-Grade CFD 
(OpenFOAM) 

Empirical Models 

TS ex £1.06 5-o.43Q-o.51

Excellent for hydraulics + buildup/washoff. 

Good for integrated water quality and 
routing. 

Capable of full cohesive sediment 
(Krone/Partheniades equations}. 

Handles full turbulence-sediment 
interaction. 

Treats sediment purely as noncohesive. 
Cannot capture flocculation or bed strength. 

Floe dynamics and cohesive transport are 
highly simplified. 

Designed for open channels; computationally 
prohibitive for complex sewer networks. 

Not operationally practical yet. 

Useful for preliminary design but fail to predict resuspension dynamics or the effect of 
flushing. 
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Interventions: Engineered flushing uses stored 
stormwater to break the hysteresis trap. 
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The Strategy 
Rather than using external water, 
interceptor sewers or storage tanks 
capture stormwater from previous 
events. This water is released in a 
controlled, high-energy wave. 
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CONSOLIDATED 

SEDIMENT BED 

Mechanics 
Vacuum vs. Gate flushing 
mechanisms. 
The weight of sediment flushed 
remains approximately the same under 
comparable hydraulic conditions
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SCOUR & LIFTING ACTION 

Systemic Benefits 
Economical and sustainable. 
Restores hydraulic capacity, strips 
cohesive biofilms, reduces first-flush 
pollutant loads, and ultimately lowers 
the risk of CSOs. 

Isl\ NotebookLM 



I I I I I I 

The Synthesis: Managing the Non-Equilibrium Reality 

Phase 4: The Intervention 
(Control) 

Because Te >> T d, self-cleansing
velocity is insufficient. 
Sustainable, engineered flushing 
using stored stormwater is 
required to reset the cycle. 

Phase 3: The Shock 
(Water Quality) 
Storm events trigger rapid 
mobilization, resulting in 
the disproportionately toxic 
First Flush. 

System 
Dynamics 

Loop 

Phase 1: Accumulation (Hydraulics) 
Oversized pipes and low dry-weather 

flow turn combined sewers into 
sedimentation basins. 

Phase 2: Bonding 
(Chemistry /Biology) 
Mixed sediments undergo 
flocculation and biogenic 
consolidation, raising the 
erosion threshold and 
triggering the hysteresis trap. 
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