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Presentation Overview 

Thin-Layer Placement  by Hopper Dredge – The Concept 

Thin-Layer Placement at North Head Site – The Pilot Study 

Dispersion of Dredged Sand Placed at North Head Site 

                                             -  Monitoring Results  

Mouth of Columbia River & Peacock Spit Evolution 
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Nav  Chan = 2,260 ft wide x 5 miles long 

                                              48-55 ft deep 

MCR Channel Dredging 
1.5 - 3.5 MCY sand/yr 
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   Jetty construction motivated rapid      

    morphology accretion and scour 

- ACCRETION protects jetties from waves 

- SCOUR destabilizes jetty toe 
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Figure   20

Erosion and Deposition of the Seabed
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Intended Concept for Nearshore Placement at NHS   1/2 

---Presented to Stakeholders and Agencies in MAY 2018--- 



Intended Concept for Nearshore Placement at NHS 2/2 

----Presented to Stakeholders and Agencies in MAY 2018--- 



Thin-Layer Placement  by Hopper Dredge 
 

The Concept 

Thin-Layer Placement 
= Controlled Release of dredged material to achieve minimum  
Deposition on seabed within safe & efficient operational constraints 
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The hopper dredge Essayons utilizes a series of 12 doors located on the hull 
bottom to sequentially release each load of dredged material…….. 
 
Which can Result in a gradual release of dredged material from the vessel.  

An ocean-going hopper dredge operated by   
the U.S. Army Corps of Engineers 

The  Essayons   

Bottom Doors 

Bottom doors 
on bottom hull  
of Essayons. 
 
Each opening is  
8ft x 8ft. 

5,500 cy hopper capacity – Ocean Placement  

MIN operating depth, Fully Loaded:  35 ft 

Thin-Layer Placement 
= Controlled Release of dredged 
material to achieve minimum  
Deposition on seabed within safe 
& efficient operational constraints 
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Dump  #2(1257):  5,000 cy placed 14 Sept 2005: 
14:04  - 14:12 am,  Avg vessel speed = 9.2 ft/sec  
tide elevation = 3.8 ft MLLW, depth averaged 
current = 11 cm/sec at 290 deg 

MDFATE Model Simulation of Dredged Material Distribution on Seabed at SJ 

Cross - Sections Through Simulated Deposition Pattern of Dredged Material Resulting from 

Load #1 of Sand Placed in MCR South Jetty research Site by the Hopper Dredge Essayons.   
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Figure 44.  Top Graphic:  Computer simulation 
of dredged material placement and result.  The 
amount of dredged material placed along each 
5,000 ft transect was 5,500 cy per load.   
Seabed elevation varied from -40 to – 53 ft 
MLLW along the path of the hopper dredge 
during disposal runs (proceeding from east to 
west).  Maximum thickness of deposited 
dredged material, via model simulation, varied 
from 0.1 to 0.30 ft along the disposal transect. 

West (offshore) East (onshore) 

Bottom Graphic:  Dredged material deposition, from Dump #1 simulation-above, shown in terms of 
three (3) cross-sections: A-A’, B-B’, and C-C’.  Section A-A’ is located near the beginning of the 
disposal run (simulated for the Essayons). C-C’ is located near the end of the disposal run.  The width 
of the deposition along the disposal transect varies  from 350 ft to 500 ft .  Deposition assymetry is 
due to cross-current and Essayons draft reduction during dredged material placement.  

Path of hopper dredge from beginning to end of disposal 
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Prototype deployable deposition meter. 
 
These are designed to go “over the side” and be retrieved like crab traps.    
 
 
A Gopro camera, attached to the deposition meter mount, can record the 
deposition event. 
 
 
COURTESY OF CURTIS ROEGNER-NOAA 



Frame 1 of 5 
During DM  
Placement 
 
1 second before  
Onset of DM plume 

Frame 2 of 5 
During 
Placement 
 
  DM plume  
Approaching 
From behind-right 

Note crab evading 
  approaching DM plume 

Frame 3 of 5 
During 
Placement 
 
  DM plume  
Onset 

Frame 4 of 5 
During 
Placement 
 
  DM plume  
Onset 

Frame 5 of 5 
After passage of  
Hopper dredge 
 
Post Placement 
1.5 minutes after frame 1 

Deposited dredged material (sand) = ~  1 inch (2.54 cm) 

2 inches (5 cm) 

Crab 
bait 

28 SEP 2012: load 1397 



Thin-Layer Placement at North Head Site  

 

The Pilot Study – Phase I 







                  19-21 SEP 2018 
         Hopper Dredge Tracklines 
      During Placement Operations 
 
               9 loads placed along  
prescribed 150-ft wide transect zone 

150 ft wide  
transect zone 

51,000 CY Placed 
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20 AUG 2018 21 SEP 2018 27 SEP 2018 

20 NOV 2018 

Monitor the Dispersion of Dredged Material Placed on Seabed at North Head Site 
(1-2 ft high sand mound on sand substrate) 

By evaluating bathymetry change measured by successive multi-beam surveys 

PRE-PLACEMENT POST- POST- 

POST- 



20 AUG 2018 

30 days BEFORE initial placement 



21 SEP 2018 

0 day AFTER placement 

9 loads placed during 19-20 SEP = 51,000 CY 
    by hopper dredge Essayons (~5,500 cy/load) 
 
                     material = fine-medium sand dredged from  

                                                MCR-FNC (dia=0.15 – 0.35 mm) 



27 SEP 2018 

7 days AFTER placement 



20 NOV 2018 

61 days AFTER placement 



Survey Difference  
20 AUG-21 SEP 2018  

0 day AFTER placement  - 51,000 CY placed 

 
49 Kcy on Seabed within “mound” feature 

Max mound height = 1.9 ft with 
respect to 20 AUG seabed 

Deposition, ft 



Survey Difference  
20 AUG-27 SEP 2018  

37 Kcy on Seabed within “mound” feature 
    
              12 Kcy eroded off of mound feature 
                 during 21 SEP – 27 SEP  

Max mound height = 1.5 ft with 
respect to 20 AUG seabed 

7 days AFTER placement  - 51,000 CY initially placed 

Deposition, ft 



17 Kcy on Seabed within “mound” feature 
    
              20 Kcy eroded off mound feature 
                 during 27 SEP – 20 NOV  
 
                               32 Kcy net erosion from 21 SEP 

Max mound height = 1.0 ft with 
respect to 20 AUG seabed 

61 days AFTER placement  - 51,000 CY initially placed 

Deposition, ft 

Survey Difference  
20 AUG-20 NOV 2018  



Significant bottom 
transport 
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NHS-Phase I Findings 

9 loads (51,000 cy) of sand where placed by the gvt hopper dredge Essayons  along a 5,000 ft-
long transect, using thin-layer placement method, and produced a 2 ft  high mound.   
 
Placement occurred during 19-21 SEP 2018, in water depth of 40-50 ft depth along the northern 
flank of Peacock Spit.  
 
 
Post-placement surveys were conducted at 0 days, 7 days, and 60 days after placement 
completion. 
 
At day 0, The resultant mound formed on seabed was 5,000 ft long and 300 to 500 ft wide.   All 9 
loads were released within the 150 ft wide placement transect.  
 
At day 0, the initial detectable volume of placed material along the mound feature was 49,000 
CY, or 96% detected on seabed.  (2,000 cy of dredged material was dispersed to the surrounding 
seabed during placement).     
 
By day 7, the detectable mound volume had been reduced to 37,000 cy due to sediment 
dispersion; 37%  (12,000 cy) dispersed from mound.  Waves were 3-10 ft high, 6-10 sec, and S-
NW. 
 
By day 60, the mound volume had been reduced to 17,000 CY: 77%  (32,000 cy) dispersed from 
mound.  Max mound height was 1 ft.   By Spring 2019,  Mound was GONE. 



BONUS  -  PRESENTATION  
 

NHS – PHASE II  (2019 Placement) 

100,000 CY placed 
Along TWO Transects 

 
Determine if there is  

preferential transport direction  





DIFF between surveys:  
 
     14 SEP 19 (Pre) 
                  –  
      30 SEP 19 (7 days past post-placement) 



DIFF between surveys:  
 
 14 SEP 19 (Pre) 
                  –  
  11 OCT 19 (18 days past post-placement) 



DIFF between surveys:  
 
     14 SEP 19 (Pre) 
                  –  
     24 OCT 19 (31 days past post-placement) 

Dispersion Consistent for BOTH 
Along-shore & Cross-shore placement 
Transects 



Mouth of the Columbia River 



1997-2015 

2015-2018 


