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STAC Report: Can Windmills Save the Bay?
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Dan Sheer work 
with Richard et al. 
to implement trial 
runs of aeration in 
main stem of 
Chesapeake Bay…
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Workshop Motivation and Objectives
1. Identify modeling approaches and insights from the 

engineered-aeration community (frequently nontidal) 
that can be applied or adapted to estuarine settings.

2. Identify associated research questions that may be 
necessary to move modeling forward into estuarine 
ecosystems.

3. Identify observations or experiments necessary to 
better constrain models and our understanding of 
aeration efficacy toward next-phase tidal aeration 
models.



Key Takeaway #1: Is now the time to consider 
interventions to address additional TMDL 

burden of Climate Change?

Bottom DO change by 2025 

Slide from R. Tian



Key Takeaway #2: Large-Scale Aeration 
is already a Reality

• Baltic 

• Lake Strom Thurmond 
(Savannah River) = 288 km2

• CB Hypoxic area ~1000 km2



Key Takeaway #3: There are many 
modern flavors of aeration

• Pure oxygen versus air

• Bubble plumes that 
dissolve, others that mix

• Dynamics of entrained 
water, estuarine 
circulation response



Key Takeaway #4: Three Estimates of 
Oxygen Mass “Needed” converge

• Spring oxygen sag in deep water = 

• Numerical model oxygen budget = ~1200 tons/d

• Fermi estimate based on 10 km3 Volume and 
classical engineering 2x factor = 1500 tons/d

• This number is doable with current technology, 
but what are the other limitations?



Key Takeaway #5: An Experimental 
Pilot Project is Needed

• Implementation under realistic circulation/mixing

• Small enough scale to adequately measure, large 
enough to approach mainstem scale

• Circulation effects, dispersion of injected oxygen, 
ecosystem impacts, biogeochemical response, 
fouling, etc, etc, 



Report Anticipated Late Spring
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