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BACKGROUND

» Northern ENP receives water elevated in TP during low water
stage conditions

» Water delivered to the Park originates from:
= Water Conservation Area (WCA) 3A marsh

= Treated water is delivered into and through WCA3A via Miami

canal and a fraction is intercepted by L67A and delivered to BEBCJEQ‘ZT’S o N
S333 Preserve AT

= Urban area through structure S9

» Structure S333 receives a mix of water from the marsh and the
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OBJECTIVES

» Conduct a sediment characterization to understand the drivers of elevated TP

delivered to Shark River Slough

» Focus on cross-sectional flow variations of TP upstream of the S333 gate to understand

sediment entrainment
» Specifically:
= Examine flow profiles and direction in L67A, L29, and at the S333 gate
= Develop sediment physiochemical profiles for L67A, L29, and the bay in front of S333
" |nvestigate sediment transport at the S333 gate and upstream in the L67A and L29

= Quantify sediment volume using an acoustic sediment survey along the canal floor




METHODS

» Flow profile & direction

» Water sampling

» Sediment core sampling

» Spatial and statistical data

analyses




Flow Profile & Direction

» Acoustic Doppler Current Profiler (ADCP) measured

current velocity

» Tilt current meters (TCM) continuously measured flow

direction

» T events (headwater of S333 structure <9.2 ft)
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Cross-sectional

Water sampling
» Infront (~23 m) of S333 on a

horizontal transect across vertical

transects
» 3-8depths
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Sediment Core Sampling

» Atotal of 79 sampling sites
= | 67A: 10 transects
= [29:12 transects
= 5333: 8 transects
» Measured for:
= TotalP
= Bulk density
= Particle size
= Sediment depth
= Total phosphorus mass

= Aerial volume of sediment TP for

removal




RESULTS - Flow Profile

$333 Gate Cross-section; June 27, 2022 e .
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RESULTS - Flow Direction

» L29 canal predominantly flows westwards towards S12C&D and draws water from L67A canal

when S12C&D gates are discharging

» Most L67A flows goes to
S333 remainder moves

west when S12s open
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RESULTS - Cross-sectional Water Sampling

» There were significant relationships between distance from the canal bed and TP concentrations for 4

sample events (April 14, May 5, May 26, and June 16)
» For 7 sampling events, TP concentrations were much greater than 8 ug/L (protective inflow target)

» Higher TP concentrations near the canal bottom

H1 represents 30 cm from the canal floor

Total P (ug/L) H7 represents 50 cm from the canal surface
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RESULTS - Sediment Volume and TP Mass

Sediment Volume in Compartments Total Phosphorus Mass in 0-5 cm sediment layer
L29 =~3232 cu.m; Area= 9995 sq.m L29 =~307kg
$333 =~2013 cu.m; Area= 6560 sq.m | S333 =~ 77 kg
L67A = ~3071 cu.m; Area= 10655 sq.m L67A = ~153 kg

Relative Sed TP concentration
(Range 147 - 5828 mg/kg)
Sediment Thickness (m)

0.56 | N TP Mass [%,Irs.q.m]
; 0-5cm layer
23417 .

Compartment Total Area (m?2) Sediment Volume (m3) Total P Mass in 0-5 cm (kg)

L29 Canal 9,995 3,232

L67A Canal 10,655 3,071 153
S$333 6,560 2,013




Particle Size Distribution (Laser Diffraction)
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Entrainable Sediment Volume & TP Mass

Entrainable Total Phosphorus Mass in 0-5 cm sediment layer o
L29 =~203 kg; Area= 10151 sg.m
S333 =~ 48 kg; Area= 6597 sq.m
L67A = ~100 kg; Area=10747 sq.m

......
i

TP mass (g/sq.m)
0 -5cm layer

173.96

Compartment Total Area (m?) Sediment Volume (m3) TP Mass in 0-5 cm (kg)
290 203

L29 Canal 9,995

L67A Canal 10,655 352 100
S333 6,560 222 48



SUMMARY

&
Elevated TP

/Sediment Transport\

. Concentration

-

Water

» L67A canal contributes to L29 canal
» Observed velocities high enough to
entrain TP-rich sediments

» Higher velocities at the canal bed

» Highest water TP at the bottom

\_ when the gate was open

/

\_

L67A

Sediment

> Volume ~ 8,000 m3 in study area
» TP mass ~ 537 kg

» Entrainable particle size <200 um
» Entrainable TP mass ~100 kg in
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Entrainable Sediment Volume & TP Mass

Entrainable Total Phosphorus Mass in 0-5 cm sediment layer e
L29 =~203 kg; Area= 10151 sg.m
S333 =~ 48 kg; Area= 6597 sq.m
L67A = ~100 kg; Area= 10747 sq.m

......
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TP mass (g/sq.m)
0 -5cm layer

173.96

-
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Compartment Total Area (m?) _ TP Mass in 0-5 cm (kg)
290 203

L29 Canal 9,995

L67A Canal 10,655 352 100
S333 6,560 222 48



Extra - Canal Flow Velocity

= Lifting the gate open from the bottom (canal floor), promoting flow intake from canal bottom that can

induce near canal bed scouring and entrain nutrient rich sediments

= Under low stage conditions, these entrained sediments increase water column TP concentration and
thus TP loads delivered to the Park
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Contraction Expansion

5333

Head water

S333 gated structure design. Spillway with a lift-gate
resting on it 3 ft from canal floor
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FURTHER CONSIDERATIONS

= This study resulted recommendations to dredge sediments at the front of S333 and upstream

along the L67A and L29 canals

= Follow-up vibracoring studies by SFWMD identified a significantly larger volume of sediments
than observed in our study (See S333 WORKING GROUP PHASE 1 SYNTHESIS REPORT)

= The engineering solution is currently being implemented by SFWMD, with completion

anticipated by November 2026



https://www.sfwmd.gov/sites/default/files/documents/S333_WG_Phase-1_Synthesis_Report_Sept2023.pdf
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