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Study Area

• Sessums community NE – MS

• Sub-watershed headwater of Catalpa Creek

• Joey Bearden Dairy Research Center

• Designated Use: Fish & Wildlife
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• Soils: 57%  Type D (HSG)

• Land Use: Hay/Pasture

• Drainage Area:0.25 km2(1.94 km2)

• Mainstream Length : 1.45 km (3.4 km)
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Study Area:

Implementation of Catalpa Creek 

Water Management Plan

Identified as Critical Source Area

BMPs implmentation



Study Area Issues 

• Soil Compaction

• Reduced infiltration rates

• Runoff Volumes

• Sediment and Nutrients

• Low rates of DO

• Algae Bloom

• Streambank and bed erosion

• Upland, gully, rill erosion 

• Concentrated flow
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Reach Function



Goal

• Assess the spatial and temporal variation of 
water quality under base-flow conditions for 
Pre- and Post-implementation of BMPs in a 
receiving stream at a dairy farm. 
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Scenarios of Evaluation

Pre-Implementation
(July 2019 to March 2020)

Post-Implementation
(March 2021 to March 2022)

No fenced stream
NRCS 381 - Stream Crossing

NRCS 381 - Stream Crossing
NRCS 382 – Fence (Animals Fenced out of the creek)
NRCS 391 – Riparian Forest Buffer
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Sampling Stations Distribution
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• 7 Monitoring Stations Mainstream 

• 3 Cross paths: Before RZ 6, RZ 4, RZ 1

-RZ 9 Upstream

-RZ 1 Downstream

-Fence closes upstream of CP1 & RZ1

Upstream

Downstream



Methods
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Results & Discussions 

• Temporal & Spatial Variation 

Parameter Temporal
(p-value)

Spatial
(p-value)

pH (U of pH) 1.E-03* 1.E-03*

Turbidity (NTU) 1.E-03* 0.0005*

Temperature (°C) 1.E-03* 0.359

Total Suspended Solids (mg/L) 1.E-03* 0.015*

Dissolved Phosphorus (mg/L) 1.E-03* 0.002*

TKN (mg/L) 1.E-03* 1.E-03*

NO2/NO3 (mg/L) 0.568 1.E-03*

Total Nitrogen (mg/L) 1.E-03* 1.E-03*

*Significant Differences p-value<0.05
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Water Quality Criteria for Intrastate, Interstate and Coastal Waters
(MDEQ 2021)

Water Quality Assessment

9



Temporal Variation TSS

10

Yr 0= Pre-Implementation Yr 2= Post-Implementation

TSS Load (Sediments TMDL Tibbee Creek)

Concentration  - Total Suspended Solids 

Reference conditions, 1.5 Yr Recurrence interval, BKF



Spatial Variation TSS
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Y0=Pre-Implementation Y2=Post-Implementation

TMDL Tibbee Creek - Mínimum TMDL( 14.6 T/Yr/Km2)

Upstream



Temporal Variation Total Phosphorus
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Yr 0=Pre-Implementation Yr 2=Post-Implementation

MDEQ 2014 EPA 2000



Spatial Variation Total Phosphorus
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Y0=Pre-Implementation Y2=Post-Implementation



Temporal Variation Total Nitrogen
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Y0 = Pre-Implementation Yr 2 = Post-Implementation

MDEQ 2014                                            EPA 2000



Spatial Variation Total Nitrogen
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MDEQ 2014 EPA 2000

Y0= Pre-Implementation Y2= Post-Implementation



Conclusions

• Livestock production at the J.B. Dairy Farm affects WQ of receiving stream.

• The combination of NRCS practices (crossings, fencing, riparian), have been 
partially effective to protect and enhance WQ and stream health along the 
study reach:
• decreasing concentrations of N, P, TSS
• regulating DO, T and turbidity which has reduced the presence of algae 

blooms and allowing the presence of indicators of good WQ

• Despite reductions, TP, TN concentrations along the study reach exceed values 
above established nutrient criteria for streams in MS.

• Additional BMPs, inside and probably above the Dairy Farm land, are needed 
to guarantee the accomplishment of the attained use along the study reach. 
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Future Goals

• Complete assessment of tributaries’ contribution to develop a more 
comprehensive comparison.

• Complete macroinvertebrates and pathogens assessment to determine 
stream health condition.

• Phosphorus determination in soils and groundwater 

• Analyze results to consider additional BMPs that help to reduce 
pollutant concentrations carried into the creek to meet the designated 
use.
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QUESTIONS?
jramirez@cee.msstate.edu

mailto:jramirez@cee.msstate.edu



