AQUATOX MODELING



Where we have been?
.

2 Previous meeting topics:
Data summary
Stressor summary
Assigning allocations

Intro to modeling




TMDL “Equation”

TMDL = > WILA + Y LA+ MOS + RC

WLA = Wasteload Allocation (Permitted sources)

LA = Load Allocation (Non-permitted sources)

MOS = Margin of Safety
RC = Reserve Capacity



TMDL Process

TMDL= Y +Y LA + MOS + RC

l Science
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AQUATOX
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Multi-segment Foodweb Model

Figure 2. State Vanables in AQUATOX as implemented for Cahaba River, Alabama.
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moss Figure 30: An Example of Feedback and Cascade Segments Linked Together.
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AQUATOX Structure

Model Segment

Physical Parameters Outflows

Inflows

Chemical Parameters

1 Calculations

o Time Step

Biological Parameters

® Daily or hourly

1 Mass Balance Conservation
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Morphological Parameters
—

11 Channel Morphometry

o Average site cross sections
® Length
= Width
m Slope
® Manning’s roughness

o1 Fraction of site shaded
o1 Percent riffle, run and pool

1 Reservoirs

=~ Area of slow moving, deep water

Run
Smooth, unbroken flow

Riffle

Fast, shallow flow
over cobbles
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AQUATOX Segment Calibration

01 Inputs

Flow

Nutrients

Organic matter (BOD)
Temp

Channel Morphology

Model Segment

Physical Parameters

Chemical Parameters

Biological Parameters

1 Outputs

TP and SRP
Nitrogen
TSS

BOD

SOD
Velocity

Biota



Multi-segment Calibration
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Temperature Dissolved Oxygen
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Phosphorus

Run on 11-28-12 10:03 AM
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Nitrogen

New Linked Study (PERTURBED)
Run on 11-28-12 10:03 AM
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BOD

Rush Cr to USGS (PERTUREBED)

Run on 11-27-12 10:37 PM
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Dissolved O,
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Rush Cr to USGS (PERTURBED )}
Run on 11-28-12 10:21 AM
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SOD

Rush Cr to USGS (PERTURBED)
Run on 11-27-12 10:37 PM
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Internal Loads and Calibration

o
1 Connections to SWAT
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Load and Wasteload Allocations

Based off on SWAT Internal loads based
model output on AQUATOX
Likely to be

particularly important
for:

Lake impairments

Any instream nutrient
impairments



“Load” Reductions

Drivers of DO Respiration?
Shading and Temp Most periods of low
Re-aeration DO OCCUr during

Nutrients reductions nightime hours

Sediment Oxygen
Demand



uced BOD Loading 30%

RL to 81 (PERTURBED)
Run on 04-26-12 8:41 AM
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Increase Riffle Habitat 30%

RL to 81 (PERTURBED)
Run on 04-26-12 7:54 AM
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0% Ri

ffle + 30% Temp Reduction

28

RL to 81 (PERTURBED)
Run on 04-26-12 8:09 AM
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Reduced SOD
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Next Steps

Use SWAT hydrology
as inputs

Particularly important
in upper watersheds

Integrate respiration
into sediment routines

Detritus subroutine
BOD input



Questions/Comments 2



http://picasaweb.google.com/lh/photo/ykP0FXGP2CvxLTJQYbGwNw
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