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This research project investigates the trapping efficiency Annual Sediment deposition of the year 2024 and 2025 with historic soil deposition.

of Water and Sediment Control Basin (WASCoBs) in
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research aims to:
1.Quantify annual sediment accumulation in WASCoBs

using feldspar pads and unmanned aerial vehicle (UAV) Max 3.83 18.05 16.32 533 12.01 15.36

Imagery with real-time kinematic data. F 0.01 0.13 0.41 0.004 0.10 )18
2.Use water chemistry data to assess trapping efficiency n ' ' ' ' ‘ '

of WASCoBs and correlate with age and other land use Average 0.60 2.28 3.49 0.59 1.82 7.22

variables.

Table 1.Sediment deposition in 2025 compared to 2024 and estimated annual deposition from historic
sedimentation. Overall, feldspar-based sediment deposition in 2025 showed a slight increase compared
with 2024. This increase may be attributed to the slightly more intense rainfall patterns observed in 2025,
including at least one significant flood event, and an early-season rainfall that occurred shortly after land

_ _ | RS ’3‘:_5 10.61 was tilled for planting, which likely caused freshly loosened soil to move into the basins, contributing to
= Image 3: Three-year DSM comparison Image 4: Three-year feldspar accumulation greater accumulation relative to last year.
R Digital surface model (DSM) Total sediment accumulation in Basin
comparison between March 2022 to measured using Feldspar pads and
November 2025 using the ArcGIS estimated using TIN interpolation to ,
Cut/Fill tool to quantify basin surface calculate total sediment storage. R2=0.8713 :
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* Water samples are analyzed for total suspended Ammonium  DRP Nitrate TP TSS Figure 5: Correlation between total phosphorus Figure 6: Correlation between watershed slope and
solid (TSS), total phosphorus (TP), dissolved retention and sediment deposition. sediment deposition
reactive phosphorus (DRP), ammonium and WASCoB Basin
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nitrate nitrogen.
* Soil cores were collected along transects across
the basins to assess historic sedimentation rates

. UAV images are collected annually with real-time Figure 2. Percent trapping efficiencies were calculated for 1TSS, TP, DRP,
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: . . Ammonium and Nitrate across all six basins using inflow and outflow water
kinematic data to create elevation maps to assess
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Image 2. Feldspar pads showing initial placement and sediment Date Image 5 and 6. A WASCoB before and during intense rain event.

accumulation after one and two years. BN Precipitation — == Cumulative Inlet == Cumulative Outlet . .
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— | . “ ‘ + WASCoBs were highly effective at trapping TSS (89%) and TP (64%), likely due to longer
aiffs Tt Sendh g W%,E . 1 rgsidence timg that promotes particlg sett.lin.g ahd sediment storage..ln. contrgst,
s %S_ T . dissolved nutrients showed lower trapping efficiencies because they remain in solution
e j %’ . E and are less influenced by sedimentation processes.

\ 3 - + Average sediment deposition increased from 0.60 tons acre”™ in 2024 to 2.28 tons
:,15 . , 2 acre™' in 2025. This increase is consistent with more intense rainfall in 2025, including
HES = . a major flood event, and an early-season storm occurring soon after tillage, when soil

=gt 5 surfaces were most vulnerable to erosion.
g/ g \ S o) o po ___fl:f — “ + Regression analyses evaluated relationships between sediment deposition and
/ L - l 1;:1!2924 5/21/2024  6/9/2024  8/28/2024 11/16/2024 2/4/2025  4/25/2025 ;,-,14}20';, watershed factors including WASCoB age, slope, rainfall and field condition (tilled,
A | ' 7 | Date planted, fallow). Sediment deposition showed the significant positive associations

S T ¢ Water Quality Sites S Predpitation T Cumulative inler e Cumulative_Outler with rainfall(*p=0.05) , slope (*p=0.02), and tilled field conditions (*p=0.001).

temd SEEN. . Figure 3 and 4. Cumulative load calculations for TSS (top graph) and TP (bottom graph) 4+ On average, basins retained water for approximately 4 hours per inch of rainfall, with

determined from Hickenbottom discharge and HOBO level logging devices compared to retention times ranging from 3.4 to 4.9 hours.

Figure 1. Locations of WASCoB sites in Jackson, Williamson and
precipitation.

Randolph Counties.
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