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QUESTION: Does fine-grained dredge material impact the coast,  
and if so, how does it compare to natural processes??? 

versus 
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An outline for today….. 

1) “The issue” 

2) Some history… 

3) The experiment 

4) The results 

5) Implications of results to the disposal of fine-
grained dredge material in the nearshore 
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“The issue” 
Erosion happens… 

The “80:20” Rule 

The Monterey Bay National  
Marine Sanctuary REALLY 
does not like dumping on 
its protected natural  
resources 
UNITED STATES CODE OF FEDERAL  
REGULATIONS, TITLE 15, PART 922.40  
“PROHIBITED ACTIVITIES” 
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Some history…. 

2000: The McLaren STA  
 report…and associated  
 legal maneuvers 

2005: The Sea Engineering, Inc. reports 
 Feb-Apr: ~5400 m3 at 80:20  and  Oct: ~5000 m3 at 30:70 

2009: The U.S. Geological Survey’s turn…. 
 Oct-Nov: ~7600 m3 at 30:70 

2001: The Moss Landing Marine Lab report 
 March: ~2300 m3 at 40:60 
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The 2009 USGS 
experiment’s goals 

1) Determine if fine-
grained dredge 
material is stable on 
the beach and inner 
shelf, and if not, 
why? 

2) If the fine-grained  
 dredge sediment is not stable, where does it go? 
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Determine if fine-grained dredge material 
is stable on the beach and inner shelf 

Measure water column, 
beach, and seabed 
response (change in turbidity  
or grain size) to determine if 
change, and thus impact, 
occurs 

? 
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If fine-grained dredge material is (or is not) 
stable on the beach and inner shelf, why? 

Measure forcing (tides, 
waves, and currents) 
using instruments and 
determine if 
hydrodynamics are 
sufficient to allow or 
inhibit deposition of fine- 
grained material on the 
beach and inner shelf Deployment of hydrodynamic and sediment transport 

tripods from the R/V Shana Rae  
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Where does the fine-grained dredge material 
go if it is not stable on the beach and inner 
shelf? 
1) Measure sediment flux 

using tripods (What are sediment 
concentrations, where are they going, 
and how fast?) and sediment traps 
(Is sediment relict, fluvial, or dredge 
material?) 

Dredge sediment: High Cu, low 7Be 
Relict shelf sediment: Low Cu, low 7Be/210Pbxs, low 7Be 
New fluvial sediment: Low Cu, high 7Be/210Pbxs, high 7Be 

Using geochemistry to 
determine 
sediment 
origin 

2) Model dredging using Delft3D 
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remnants 
of Super 
Typhoon 

Melor 
~48 m3/m 

Average: 450 m3/day, 71% fines 
(7600 m3 total) 
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Critical stress for SAND 
Critical stress for SILT 

Critical stress for CLAY 
  (MUD = SILT + CLAY) 
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Conclusions 
1) Turbidity was observed during the dredge 

disposal operations; there was no detectable 
deposition either on the beach or inner shelf. 

2) Measurements and numerical model results 
suggest that fine-grained dredge sediment was 
transported offshore to the southwest. 

3) The experiment occurred during more benign 
conditions than typically observed during the 
time frame based on existing climatologies.  

4) Together, these suggest the findings presented 
here are indicative of the system. 
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Tijuana Fine Sediment Fate and Transport 
Demonstration Project 

Project: 
-Goat Canyon debris basin receives ~30,000 m3/yr. 
-Clean, sorted sediment placed on beach (2008, 2009). 
-Sediment is ~40% silt and clay. 
-USGS conducted physical science and monitoring plan. 
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Physical Sampling 

Remote Sensing Modeling 

Tijuana Fine Sediment Project 
Monitoring and Analyses 
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Implications of Finding to Future 
Fine-Grained Dredge Disposal 
Projects 

2) In situ measurements, in conjunction with 
meteorologic and oceanographic climatologies, 
can provide insight into the suitability of fine-
grained dredge disposal for other locations. 
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1) If conditions are sufficiently energetic, fine-
grained dredge disposal in the nearshore can 
occur without significant deposition. 

 



Future Research Needs 
1) Larger “Pilot Projects” of beneficial sediment 

reuse to evaluate fine-grained sediment fate 
and impacts. 

2) Strong engagement with stop biological and 
ecological researchers in future projects. 

3) Engineering solutions to reuse sediment in a 
manner that “mimics” natural sediment 
supplies” from rivers and bluffs.  
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Any questions? 

This work was funded by the US Army Corps of Engineers’ (USACE) San Francisco District,  
the US Geological Survey’s Coastal and Marine Geology Program (USGS-CMGP), and  

the Santa Cruz Port District 
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