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Project objectives 

Monitor fate & transport of nutrients & 
bacteria from land-applied swine slurry 

Assess impact of farm operations on water 
quality of springs, streams & ground water 
on & adjacent to the farm 

Determine sustainability of manure solid-
liquid separation that may enhance off-
farm export of manure & nutrients 
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Cooperating with 



Chert formation 

St. Joe formation 

Boone formation 

Chattanooga 
formation 

Sink holes 

Dissolution channels 

Springs 



Point (rapid) 
infiltration 

Diffuse (slow) 
infiltration 

Flow 
conduits 

Water flow pathways & 
residence times are 

highly variable 

Surface runoff 





Scale of monitoring 

Watershed Farm Field 

Field – source management 

Farm - sustainable operation 

Watershed – impact on water quality  



• Conducted 
• LIDAR topographic survey 
• Grid soil sampling (0.25-acre grid) 
• Ground penetrating radar 

• Installed & monitored  
• Surface runoff – flumes 
• Monitoring wells 
• Springs 
• Big Creek above and below the farm 



 Storm & weekly sampling of base 
flow in Big Creek & springs samples 

 Nutrients, sediment, bacteria 

 Field runoff & leaching sampling on 
application fields 

Water quality 



Big Creek 

Ephemeral stream 

Spring 

Field 5a 

Field 1 

Field 12 















Diss. P Total P Nitrate-N E. Coli Total Colif. 
Up Down Up Down Up Down Up Down Up Down 

Sept 0.015 0.010 0.064 0.024 0.35 0.45 42 190 4470 7357 

Oct 0.014 0.021 0.033 0.086 0.47 0.60 206 1017 1685 8604 

Nov 0.017 0.019 0.032 0.051 0.21 0.23 1159 939 8525 13192 

Dec 0.009 0.007 0.024 0.022 0.17 0.28 138 80 1427 2420 

Jan 0.009 0.010 0.022 0.026 0.17 0.36 71 62 457 578 

Feb 0.008 0.008 0.019 0.015 0.07 0.15 70 7 258 370 

Mar 0.008 0.009 0.033 0.033 0.11 0.20 49 43 409 771 

April 0.023 0.013 0.206 0.035 0.07 0.14 171 216 1552 2649 

May 0.008 0.008 0.031 0.032 0.09 0.14 302 422 5930 13015 

- - - - - - - - - - mg / L - - - - - - - - - - - - - - MPN / 100 mL - - - 



Spring box 
captures & directs 

water to cattle 
trough 





Spring Well Culvert 
Diss. P Nitrate Coliform Diss. P Nitrate Coliform Diss. P Nitrate Coliform 

- - - - mg/L - - - - MPN/100mL - - - - mg/L - - - - MPN/100mL - - - - mg/L - - - - MPN/100mL 

Sept 0.005 0.25 3730 

Oct 0.006 0.18 11433 

Nov 0.008 1.82 12166 

Dec 0.007 0.71 2203 

Jan 0.008 2.13 1021 

Feb 0.007 0.61 378 

Mar 0.008 0.64 1306 0014 0.50 117 0.007 0.65 365 

April 0.012 0.51 1209 0.012 0.50 444 0.010 0.53 1451 

May 0.008 0.39 4312 0.010 0.46 86 0.008 0.61 7163 



Surface runoff 
monitoring 



Surface runoff 
flume 







Surface runoff 
flume 

Monitoring wells 

Station 5 

 
 
 
 
 
 
 
 
 

Station 4 

Station 2 

Station 1 Station 3 









Surface runoff 
flume 

Monitoring wells 

Station 4 

Station 3 
Station 2 

Station 1 







• Tracers of flow pathways 
 Dyes, natural, elec. resistivity 

• Trench & wells near ponds 

• Biological status of Big Creek & other watersheds 

• Dry Creek 

• Repeat grid-soil sampling 

• Continue monitoring 



Dry Creek 
Watershed 

Big Creek 
Watershed 

26,541 acres 

4,533 acres 



Possible siting of 
trench 

Sample 
collection 

point 



The Boxley Swans 
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