
Reexamination of sediment 
management in Newport Bay 

under accelerating sea-level rise
Matthew Brand

PhD Student, Environmental Engineering
University of California, Irvine



Where and What is Newport Bay?
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Motivation
• Newport Bay relies on sediment management to preserve critical habitat, sustain 

recreational activities and maintain federal navigational channels.
• Sediment basins requiring periodic dredging
• Watershed control measures

• Predictions of future change are needed to plan/adapt management of the system 
and require a coupled natural-human system modeling approach capable of 
accounting for major uncertainties.

• Natural processes: stormwater inputs, tidal currents
• Human activities: dredging, watershed controls of sediment loads



Historical Context
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Source: County of Orange, Historical Ariel Imagery, ESRI
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Impacts of Extreme Events
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Impacts of Human Intervention and Excessive Sedimentation

Presenter
Presentation Notes
Bay was infilling with sediment – area originally designated as a water skiing area, Friends of Newport Bay were successful in converting to an ecological reserve
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Presentation Notes
1990’s – Newport Bay sediment TMDL established to mitigate the effects of excessive sedimentation within the bay. TMDL created sedimentation basins, and that bay depths of -7ft MSL (-4.23ft MLLW) must be maintained within the bay and sedimentation must not cause more than 1% change in habitat area.
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Today: Bay in it’s current form, post restoration – questions and discussions are being held about how the bay will respond to SLR – specific concern is paid to the wetlands. Also: the original basins were constructed for a 20 year lifespan (to 2030), should this be updated?
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How Can We Better Predict the Future?



Systems Modeling Approach

• In this presentation we present a probabilistic, systems modeling approach focused 
on sediment basin management – how often will dredging be required considering:

• Watershed control measures
• Sea level rise
• Basin dredging trigger point



Systems Modeling Approach: Three Steps

Unit I/III

Unit II

1. Physical modeling of basins was completed with 
Delft3D, a high resolution, 3D hydromorphodynamic 
modeling package 

2. Delft3D was then used to inform a lower resolution 
“surrogate model” which at the expense of a loss of 
accuracy, is significantly more efficient

3. We run many simulations to capture variability in 
possible sea level rise and storm input scenarios and 
measure required dredging based on “trigger point” 
requirement.



How many dredging cycles are needed to 
maintain basin elevations through 2100 based 
on pre- and post-TMDL loading rates?

Question 1



Post-TMDL Loading Rates
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How important are SLR scenarios (e.g. RCP 
4.5 vs 8.5) to the amount of required 
dredging cycles?

Question 2



Probability of Dredging in a Given Year

Most likely year 
of dredging 
(2059)

Most likely year 
of dredging 
(2055)

Planned dredging 
based on 20-year 
design life

Number of Dredging Cycles Through 2100

Presenter
Presentation Notes
SLR plays a minimal role in basin management through 2050, but begins to significantly affect basin management by 2100. Under current recommendations, dredging is still required through 2070.



Question 3

How does modification of the dredging “trigger 
elevation” affect the number of required 
dredging cycles?



Effect of “trigger elevation”

Probability of Dredging in a Given Year Probability of Number of Dredging Cycles Through 2100



Conclusions

• Reduction of sediment loads resulting from TMDL reduces the number of 
dredging cycles for 2015-2100 from eight to one to two.

• Trigger elevation for dredging could vary the number of dredging cycles for 2015-
2100 from 1-2 to potentially zero.

• Through 2050, sea level rise will have minimal impact on in-basin sediment 
management compared to upstream sediment management policies and storm 
flows.

• Past 2050, through 2100, sea level rise will have a significant impact on in-basin 
management, and the SLR trajectory will play a significant role in probability of 
dredging.
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