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to Inform Coastal Processes\
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Phase 1 Sediment Trap — Ft. Pierce Inlet, FL
(constructed Nov 2021 — July 2022)
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Phase 1 Trap: ~ 850’ x 250’ to 32’ NAVD; 62, OOO CY max capacity (40,000 cy nominal)




Phase 1 Sediment Trap — Ft. Pierce Inlet, FL
Physical Monitoring Survey Scope
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August 2023: 1-Yr Post-Construction (High-Res Multibeam 3d Image)
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Standard-Resolution vs High Resolution Data Interpolation

10 FT Grid

At right: High-quality bathymetric multibeam contour map
Morgan & Eklund, Inc.

At left: 3d image of standard resolution provided by multibeam survey




Standard-Resolution vs High Resolution Data Interpolation

1 FT Grid

At right: 3d image of high-resolution data
(developed from full multibeam point cloud)

At left: 3d image of standard resolution provided by multibeam survey
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12-MONTHS POST CONSTRUCTION .
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Contrary to common conjecture, the sediment trap did not infill from a single, simple sediment transport pathway from leakage
through the [net updrift] north jetty. Instead, it infilled from both the west and east through complex processes.
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Section Near Western Portion of Sand Trap
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Sediment Trap

26-October-2022 Aerial Photo




MITIGATION REEF MONITORING

Diver Measurements (CSA) = 0.330 Acres
Multibeam Measure (OAIl) =0.329 Acres

Seabed depth: e i S
12 to 18 ft VA ) =N Multibeam data gridding = 0.1 ft

August 2023 Monitoring == 7/" /' 11, ARG [T TN
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Sand Input = 0 cy / month Input = 1000 cy/month

Scenario A Scenario B
No volume input to system 1,000 CY/Month input to system
Initial 1,000 CY/Month rate to trap Initial 1,000 CY/Month rate to trap
As trap fills, transfer rate to trap exponentially decays As trap fills, transfer rate to trap exponentially decays
Trap Capacity is 5,000 CY Trap Capacity is 5,000 CY

Input = 500 cy/month

Scenario C
500 CY/Month input to system
Initial 1,000 CY/Month rate to trap
As trap fills, transfer rate to trap exponentially decays
Trap Capacity is 5,000 CY

TIME =

Hypothetical Trap Design Capacity (5,000 CY)
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Cumulative VOLUME change across monitoring area.

Example scenarios (math models).
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12-month value
{(\@‘ Sand Input:
| 44,000 CY / YEAR

Sediment Budget
(2018, 2021):
Predicted
43,000 CY / YEAR
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The measured cumulative volume change looks like “Scenario C” in the previous mathematical thought models;
and the apparent volume of sand-transport input to the system matches the 2018-2021 sediment budget prediction.




The temporal history of the location of the sand beach along the J 2 O 1 5
north bank of the inlet — which shifts east & west — was unknown, an
relative to the location of the Phase 1 Sand Trap.
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L

tos & surveys, from

Nov 2022

We gathered & overlaid 54 unique aerial pho
1950 to November 2023 (73 years).

The locations of the sand beach were recorded for each image.
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Location of the Beach Relative to the Sand Trap, from 1984 to 2024.

I
-1 dd L
' di
| ﬂ
|-t
‘o
— S
/,:irfb
oo
o8 |
- ol
oo |
1 e
1
!
—‘I -~
TTre
/
/
/
/
/
...hlu /
c @
r y
C X,
m a\ \
= cl o \
5 E om !
\
= b ®) ,
3 ]
= =
® o \
(= g o
el | = \\
5 E
(7] & \\
®
/
/
/
~
/
/
/
/|
/
/
/
/
/|
/
o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o
© 5 I & & = T8 % ¥ % 8K & 9 S
(199)) deud] juswipas JO JBUIOD }SB\\ WOl }se] aouelsiq

124V

¢coc

0c0¢

810¢

910¢

¥10Z

4304

0loc

800¢

900¢

¥00C

¢00¢

000¢

8661

9661

Y661

661

0661

8861

9861

¥861

Years (labeled at January 1st)



Distance East from West corner of Sediment Trap (feet)

Location of the Beach Relative to the Sand Trap, from 1984 to 2024.
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This plume from the south beach around the south jetty was Se pt 2 O 1 6
| observed to occur in 50% of the photos during which flood tide
.. ‘! conditions might occur; i.e., statistically s:gmf:cant occurrence. 1o

Current and Sediment
from the South
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Bathymetry
June 2023

The sediment plumes
extend well beyond the
inlet’s unusual ebb
shoal platform.

Overall Summary:
Beyond numerical models,
there is much to be learned
from observation of the
prototype via modern high-
resolution bathymetric
survey tools (and high-tech
interpretation thereof) as
well as from simple models
and classical interpretation
of historical aerial
photographs and surveys.
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