
Sediment Tracer Study
at the Mouth of the Columbia River

Hans R. Moritz and Doris J. McKillip
U.S. Army Corps of Engineers, Portland District

An Investigation to Determine the FATE of Dredged Sediment 

Placed at the Shallow Water Site (SWS) 

THE   TRACER  TEAM
Russ Boudreau @ Moffatt & Nichol Engineers- Project Engineer: CA

Trap Puckette @ Evans Hamilton, Inc - Principal Investigator: SC

Jonathan Marsh @ Environmental Tracing Systems – CoPI: UK

Kevin Redman @ Evans Hamilton – Tool Pusher, Inc: WA

Kevin Smith @ Evans Hamilton, Inc: WA

Gene Bock @ MERTS/Clatsop Community College – Captain of the Boat: OR

R/V Forerunner @ MERTS/Clatsop Community College



Overview

• MCR Dredging & Disposal - Motivation
• Sediment Tracer at MCR  
• Tracer Execution
• Tracer Results to Date
• Future Studies
• Relevance & Benefits
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Hopper Dredges  working at MCR

Sugar Island

Essayons

3-5 Million cy of Sand Dredged from MCR Each Year
MCR Maintenance Dredging is Performed during June-Sept
Work is split between a GOVT and PRVT IND hopper dredge
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Opportunity for Intervention

• Benefits-

• Risks -

Sustain sediment budget on north side 
of MCR Inlet. 

*Defer north jetty repair, stabilize inlet, 
reduce shoreline erosion north of 
MCR

Dredged material does not “behave” as 
intended = Unintended consequences

*   Moves back into MCR Channel or AWAY 
from intended direction of transport
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Morphology 
change observed 
at MCR Peacock 
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E) during 1956-
2004.  Arrows 
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1973-1997:  50 M cy of dredged sand placed in SWS 1997-2006: 25 M cy has been placed ---- 3 M cy remain within SWS
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Tracer Study Objectives
Study designed to assess seabed mobility and the fate of dredge material once on the seabed;  

No dispersion associated with the initial placement of the dredged sediments. 

The sediment tracer was to be placed on the seabed rather than introducing the tracer in the 
dredge hopper and releasing it as part of the dredged dumping operations.

The sediment tracer must ‘behave’ in the same way (in terms of sediment transport) as the 
dredged sediment placed in the disposal site. The tracer would be moved (or became suspended) by 
waves and currents along with the dredged material. 

Verify if dredged sediment placed in nearshore disposal sites (<60 feet depth), becomes part of the littoral 
budget and provide direct measurement of the transport pathways.

a) Does MCR dredged material placed at the SWS move northward onto Peacock Spit and ultimately onto 
Benson Beach, offshore toward deeper water, southward toward the MCR navigation channel, or inshore 
toward the interior of the MCR inlet?

b) What is the rate that dredged material is transported out of the SWS for each of the above pathway 
scenarios?



TRACER EXECUTION

28 Aug 06

Tracer contract scoping-
negotiation-awardApr 06

Dredged Material Placement at SWS
1 Jul 06 14 Oct 06

Tracer manufacture
Sep 06

Tracer deployment:
1 Oct 06

Tracer Sampling Period #1  2 days after Placement

3 Oct 06

Tracer Sampling Period #2   60 days after Placement
4 Dec 06

Tracer Sampling Period #3  (planned) 180 days after deployment

May-Jun 07

Concurrent with dredged 
material disposal
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On 30 September 2006,   

1,200 kg of fluorescent sand tracer particles were mixed  with approximately 1200 kg 
of sand previously collected from Benson Beach. 

This represents a total of 1.5 × 1011 tracer particles  (1200 kg of tracer),

(150 billion tracer particles)

or

124,000 particles per dry gram were deployed during 1 October 2006







50 meter radius “release circle”













ARGUS Cameras

http://zuma.nwra.com/north_head/



ALL  WAS   CALM on 1 NOV 2006

BUT Times were a Changing.

Tracer Release Zone

View from North Head ARGUS Station
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Did the tracer  ‘behave’ in the same way as dredged sediment in SWS disposal 
site

The tracer particles had a density, particle size D50 and range, and fall velocity very similar 
to the natural sediment. 

The Study Team concluded that the tracer did have the same physical characteristics as 
the natural sediment.

Interim Conclusions



Caveat
The data indicates that a significant proportion of the tracer has not moved very far 

from the original release area. 

One uncertainty surrounding the pattern of deposition is the fact that samples were 
collected using a grab sampler in an area with active sand waves, 

consequently, a significant amount of the tracer may be at a depth greater than that 
sampled. 

Does dredged sediment disposed in nearshore shallow water areas become 
part of the littoral budget?

Based on the Day 61–63 grab sample data, there is strong and consistent evidence that 
the

tracer was mobile and transported in a north or northwest direction in line with 
longshore

transport at SWS. These data indicate that the material did become part of the littoral

budget. 

Interim Conclusions



Does sediment from SWS move northward onto Peacock Spit and ultimately 
Benson Beach?

The tracer results directly show that the tracer particles released in SWS did move 
north onto Peacock Spit and as far as Benson Beach within 2 months, with both 
very fine and fine sand tracer particles detected. 

Interim Conclusions

The fact the tracer was detected in one Benson Beach sample relatively quickly is very 
interesting and supports CENWP’s inferred sediment transport

……that dredged sediment from SWS is likely to nourish the beaches to the north along 
the Washington coastline. The sediment tracers proved the existence of a pathway. 

Continued sampling would help to understand the significance and volume of 
movement.



= NWP requested 
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Optional Tracer 
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CONTRACT NO. W912PL-04-
D-0001, MOFFATT & NICHOL 
ENGINEERS, 
TASK ORDER NO. DT03: 
MOUTH OF COLUMBIA 
RIVER OCEAN DREDGED 
MATERIALS DISPOSAL SITE, 
SEDIMENT TRACER STUDY
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Cameras Located within North Head Lighthouse 
Keep an EYE on Things at MCR – Public Access to Website
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Why are the waves breaking there:  Sediment Moving out of SWS?

October 2005 – end of SWS material placement



Sand Bar

Sand Bars

North jetty

south jetty

Benson 
Beach

Additional Erosion (cutting) of Beach Scarp  during winter ‘05-’06

Sand from “Sand Bars” being transported onshore

Note lighter color of sand migrating shoreward from sand bars covering darker sands 

26 MAY 2006 ARGUS Beach Monitoring System at North Head cameras 5 & 6

The darker color sands contain hematite and other heavy minerals.  The darker sands are more dense and less 
mobile than the lighter color sands, and tend to stay on the beach during the winter wave season. The dredged 
sediment placed at the SWS has likely contributed to the sand supply of Peacock Spit.  The lighter color sands may 
come from the dredged sand placed at the SWS. 
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