. Regional New Submerged Diffuser for Targeted In-Water Placement
[ 8  sediment
«¢ PORT OF PORTLAND i1} Rpmtustit of Dredged Material within the Lower Columbia Estuary & EYWN With Nature USA.mycp E

*Hans R. Moritz!, Jarod K. Norton!, Aaron Litzenberg?, Max Wilson-Fey?, Jessica Stokke?, Travis Davidson!, Todd Hash?, Rachel Stolt!, Doyle Anderson?, Chet Thomas 2, Mark Wright 2, Neil DeRosier ?, and Jase Ousley? . n _ ' of Engineers
1 US Army Corps of Engineers (USACE)-Portland District/Division, Portland, OR; 2 Port of Portland, Portland, OR; 3 US Army Corps of Engineers-Headquarters, Office of Navigation, Washington, DC 1o 183 S ) 1L 5 i

1 M t- t- Using dredged material to restore habitat within the Lower Columbia River Estuary requires 2 D . Initial diffuser design focused on a “stepped” concept. After PoP re-consulted with fabricator,
- O lva lo n precise in-water p|acement that does not adverse|y affecting the environment - es Ign it was determined that a simpler conical diffuser would be easier/less cost to produce.
Each year 70% of the 6 million cubic yards of sand dredged from the i cutterhead - pipeline dredge _— ’ . -
q c c c c c | ¢ mwsruo«r::::‘w II | . - W _ama S P g : 2
100-mile long LCR navigation channel is placed at in-water sites : -, Oregon | 251 | .' .'I e T T i,
within the river. This poster addresses the opportunity to improve o 1. ¢ PortofPortiand | ] . ‘ . = Wy e
dredged material placement within the Lower Columbia River M | .'I | >
. . . . , Proposal: Place 5-8 ft of dredged I
estuary (LCRE), while sustaining the river-system & restoring ‘ material at depth of 12 ft [ | ATy
emergent and shallow water habitat within the LCRE. | =g = i b T
N /o Desee /
During 2018-2021, Portland District (USACE) and the Port of Portland o J submerged = - -~ /
== W cutterhead i S
(PoP) collaborated to design & construct a new type of submerged § = dredgingpoint = Design drawings developed by (\fé‘E; =
diffuser to allow the Port of Portland’s 30-inch cutter-head dredge i Port of Portland for Conical Diffuser in final stage of fabrication, MAR 2021
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sites in a more controlled and environmentally acceptable manner. Needed: A controlled method for submerged placement of biptine e bl
Prior to 2021, the cutter-head dredge Oregon utilized a simple dredged LCR dredged material that does not create turbidity drede to g B
discharge “diffuser” for submerged placement of dredged materialat | juiped e o / -
in-water placement sites. This was a crude instrument for trying to 2 o - ] o ._
control the release of 40,000 gallons/minute (89 cfs) of dredged sand _— B ] O R I
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placing dredged material: To enable targeted “building” of in-river Present submerged diffuser used by the dredge Oregon for In-water placement The conical diffuser geometry was Inputinto a computational fluid dynamics Mo teonesiafeersieedrate stmermessses Base-Plate
habitat restoration features or feeding the river’s sediment budget It’s a 70-deg free-jet deflector with no energy dissipation. (CFD) model. CFD iterations (two-phase flow) were performed by Portland | . Plan view
while minimizing or avoiding adverse effect. Plume exist velocity = 16-20 ft/sec....... it’s a blunt instrument District to verify that the conical diffuser would meet performance metrics.
The poster presents the operational requirements for the new We need a better “tool” for submerged placement of dredged material within the e e o), CFD results verified that forces.ac.ting on.the base-
submerged diffuser leading to its design & fabrication, which Columbia River: One that manages energy dissipation, minimizes turbidity, Pipe fluid velocity = 16-20f/s. plete can be supported bY Opt'm.'ZEd 4-fin
included application of a computational fluid dynamics (CFD) model L s enables shallow water placement (<20 ft deep), and allows controlled deposition ?"y?)fc';“l‘gr“eggz Pressure tr‘;td:i‘]jzec; golozgpf: 89 cfo) stiffener (RIGHT FIGS). Exit velocity of the
to refine the diffuser design. The poster summarizes results from the ot wprmrp s CAAg T of placed dredged material....Animproved diffuser for building restoration Solids content = 30% (by mass). dredged material plume at edge of base-plate was
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lessons-learned from the new diffuser’s first deployment. it encounter velocity = 4.8 ft/sec (BELOW FIGS).
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Diffuser located at 20 ft below water. Plume dlamEter at rlverbEd encounter zone = 20- Figure 11: Conical diffuser steady-stafe plate pressures.
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The conical diffuser was used to place 400 Kcy of dredged sand within a tidal channel evulsion to re-direct river flow from the evulsion & back toward the river’s thalweg: Stabilize the river thalweg and reduce FNC shoaling. Water Colum
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Figure 10: Conical diffuser steady-state slurry veloc:ty profile.

400 Kcy of sand was
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Figure 12: Conical diffuser steady-state turbulent kinetic energy (TKE) profile.
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Downstream B Lo prevent Colur oM G he si - = . : : . ' Figure 13: Conical diffuser steady-state volume fraction profile of slurry
Solution: Use conical diffuser to precision place dredged material within “slot” g across the s.lte at 80-150 _ | Figure 14: Conical diffuser steady-state slurry velocity profile, 5 fi/s or greater. : -
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