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INTRODUCTION
Context: Water and Sediment Control Basins 
(WASCoBs) are a widely used conservation practice to 
intercept agricultural runoff and retain sediment 
before it reaches downstream.

The Problem: Phosphorus is primarily sediment-
bound, while nitrate-nitrogen is water-soluble; both 
can pass through WASCoBs with reduced efficiency.

Objective: To evaluate if enhancing WASCoBs with 
soil amendments and varying runoff retention times 
can simultaneously reduce sediment, phosphorus, 
and nitrogen losses.

Photo 1. The view of the basin after a significant rainfall event.

METHODOLOGY
Study site: 70-acre corn–soybean rotation field with 
Hosmer and Stoy silt loam soils (2–5% slope) and a 
history of gully erosion.

Experimental design: NRCS-compliant WASCoBs were 
modified with different retention time and amendments.
• Retention time: Fast Drain (2 hr in⁻¹), Normal drain (3 

hr in⁻¹), and Slow Drain ( 5 hr in⁻¹).
• Amendments: Gypsum (2 tons ac⁻¹), Biochar (5.4 

tons ac⁻¹), and Sawdust (8.2 tons ac⁻¹) on Normal 
Drain

Sample collection: 
• Inlet: Water collected at depths of 4–18 inches using 

stacked-pole samplers.
•  Outlet: Collected using Teledyne ISCO automated 

water samplers. 
The collected samples were analyzed for Nitrate-N (N), 
ammonium-N (NH4), total-P (TP) and total suspended 
solid (TSS) from which the trapping efficiency was 
estimated.

Photo 2: stacked-pole sample 
collects incoming runoff at depth 4-
18 inches to estimate the inlet load

Photo 3: Teledyne ISCO 6712 
automated water sampler collects 
the final load leaving the basin

Figure 4: Yield difference in soybeans and corn before (BC) and after (AC) construction.

DISCUSSION
• Higher retention time 5 hr/in of rainfall allows for 

settling and interaction of nutrients with sediment. Fast 
drain often produces the least efficiency, particularly 
for total phosphorous and total suspended solids.  

• Nitrate-N and dissolved P remained difficult to 
attenuate due to their solubility in water.

• Nutrient reduction was generally higher during periods 
when the field was planted in cover crops or soybean, 
compared with the corn phase.

• Post-construction yield data indicate a reduction in 
crop yield compared with pre-construction due to an 
unusual wet spring.

CONCLUSION

• We are expanding the dataset across multiple seasons 
to evaluate long-term basin performance.

• Assess longevity of amendments for nutrient retention.
• Monitor denitrification potential within the basins.
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KEY FINDINGS
• Slow and normal-drain basin outperformed fast-drain 

basins in reducing sediment and nutrient loads.

• Gypsum demonstrated the greatest nutrient-loss 
reduction,  followed by biochar.

• Nitrate-N and dissolved P remained difficult to 
attenuate due to their solubility in water.

RESULTS

Figure1: Total reduction of nitrate and total phosphorus across 12 
storm events from March 2024 through December 2025.

Figure 3: Trapping efficiency among the amendments.

Table 1: Average trapping efficiencies for nutrients and sediment based on 
amendments during different cropping seasons. Alpha level (0.1), MComp (LSD)

Pvalues:               0.8457                           0.5378                              0.0296                                0.0853                             0.7994
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Soy (BC) Soy (AC) Corn (AC)Corn (BC)

Eff N Eff NH4 Eff DRP Eff TP Eff TSS
Average Efficiency (%)

Normal Drain_Cover Crop 0.00ᵃ 16.43ᵃ 13.32ᵃ 17.17ᵃ 36.0ᵃ

Normal Drain_Corn 4.19ᵃ 0.00ᵃ 0.00ᵃ 53.78ᵃ 68.6ᵃ

Normal Drain_Soybean 8.11ᵃ 71.04ᵃ 34.64b 21.23ᵃ 36.31ᵃ

Gyp-nor Drain_Cover 
Crop 0.00ᵃ 49.58ᵃ 6.83ᵃ 30.21ᵃ 23.97ᵃ

Gyp-nor Drain_Corn 0.00ᵃ 1.89ᵃ 12.52ᵃ 76.72ᵃ 79.78ᵃ

Gyp-nor Drain_Soybean 0.00ᵃ 48.5ᵃ 28.82ᵃ 27.87ᵃ 30.18ᵃ

Bio-nor Drain_Corn 0.00ᵃ 0.00ᵃ 0.43ᵃ 84.4ᵃ 31.9ᵃ

Bio-nor Drain_Cover Crop 1.72ᵃ 50.92ᵃ 31.4ᵇ 0.00ᵇ 10.66ᵃ

Bio-nor Drain_Soybean 0.00ᵃ 62.01ᵃ 25.93ᵃ 34.19ᵃ 66.07ᵃ

Saw-nor Drain_Corn 0.00ᵃ 8.41ᵃ 0.00ᵃ 48.97ᵃ 60.43ᵃ

Saw-nor Drain_Cover 
Crop 6.06ᵃ 22.86ᵃ 0.00ᵃ 4.93ᵇ 20.4ᵃ

Saw-nor Drain_Soybean 22.36ᵃ 20.91ᵃ 9.87ᵃ 0.00ᵇ 60.08ᵃ

P-value 0.9597 0.6095 0.0256 0.0395 0.7032

Pvalues:                                 0.8457                       0.735                                    0.683                0.026                           0.0143    

0.00.00.00.00.0

Figure 2: Trapping efficiency based on retention time.

• Slow drain achieved the greatest reduction in sediment 
and nutrient load.

• Gypsum was the most effective amendment for nutrient-
loss.

FUTURE WORK

Treatments Nitrate Load (inlet/outlet) lbs/acre TP load (inlet/outlet)

Biochar 0.00% 2.9/2.9 5.1/2.3 42.44%

Gypsum 0.00% 5.1/5.1 9.9/4.6 53.82%

Woodchip 20.41% 3.0/2.4 7.8/5.1 35.05%

Normal 13.07% 5.0/4.3 12.2/7.4 38.92%

Slow 8.78% 15.4/ 14 36.5/14.3 60.70%

Fast 0.00% 1.4/ 1.0 10.9/9.6 11.91%

0.0 0.0 0.0 0.0
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