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Oklahoma Nonpoint Source Success Stories



Main Creek

4



Main Creek
• 19 mile tributary to the Cimarron RIver

• 25,088 acre watershed in on the borders of 
Major, Woodward and Woods Counties

• Landuse is primarily rangeland/pasture 
(40%) with less than 23% in cropland.

• Most watershed channels are significantly 
incised which limits nearby landuse.  

• Oil and gas production in the watershed has 
increased significantly since monitoring 
began in the early 2000s.
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Main Creek Initial (2002-2003) Monitoring Data 
Parameter Value Parameter Value

Mean Dissolved Oxygen 9.75 mg/L Mean Sulfate 1580.7 mg/L

Mean % Saturation 93.24 Mean Nitrate 0.5520 mg/L

Mean Average Temperature 13.6 ◦C Mean Nitrite 0.0165 mg/L

Mean Alkalinity 154.2 (CaCO3) Mean Ammonia 0.0654 mg/L

Mean Total Hardness 1842.1 (mg/L as CaCO3) Mean TKN 1.1770 mg/L

Mean Conductivity (µS/cm) 3,197 (µS/cm) Mean orthophosphorus 0.0330 mg/L

Mean pH 7.99 (s.u.) Mean Total Phosphorus 0.1728 mg/L

Mean Turbidity 65.4 NTU Mean Total Dissolved Solids 2889.0 mg/L

Mean Flow 13.86 cfs Mean Total Suspended 
Solids

64.5 mg/L

Base Flow 10.32 cfs Mean CBOD5 2.8 mg/L

Mean Chloride 221.7 mg/L Total Habitat Score 49.2

Geomean E. coli 150.18 colonies per 100 ml Geomean Enterococcus 109.33 colonies per 100 ml

Fish Community % of 
Reference

0.83 = good Benthic Macroinvertebrate 
% of Reference

0.67 = slightly impaired
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Main Creek Second Cycle (2007-2009) Monitoring Data 
Parameter Value Parameter Value

Mean Dissolved Oxygen 9.69 mg/L Mean Sulfate 1661.2 mg/L

Mean Nitrate 0.3664 mg/L

Mean Average Temperature 14.9 ◦C Mean Nitrite 0.0374 mg/L

Mean Alkalinity 167 (CaCO3) Mean Ammonia 0.0106 mg/L 

Mean Total Hardness 1921.7 (mg/L as CaCO3) Mean TKN 0.3483 mg/L

Mean Conductivity (µS/cm) 2748 (µS/cm) Mean orthophosphorus 0.0443 mg/L

Mean pH 7.98 (s.u.) Mean Total Phosphorus 0.0833 mg/L

Mean Turbidity 67.9 NTU Mean Total Dissolved Solids 2992.1 mg/L

Base Flow 9.34 cfs Mean Total Suspended 
Solids

79.5 mg/L

Mean Chloride 239.1 mg/L Total Habitat Score 61.6

Geomean E. coli 177.67 colonies per 100 ml Geomean Enterococcus 159.06 colonies per 100 ml

Fish Community % of 
Reference

0.86 = good Benthic Macroinvertebrate 
% of Reference

0.84 = not impaired
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Main Creek Third Cycle (2012-2013) Monitoring Data 
Parameter Value Parameter Value

Mean Dissolved Oxygen 10.72 mg/L Mean Sulfate 1809.9 mg/L

Mean Oxygen % Saturation 100.41 Mean Nitrate 0.1810 mg/L

Mean Average Temperature 13.5 ◦C Mean Nitrite 0.0200 mg/L

Mean Alkalinity 158 (CaCO3) Mean Ammonia 0.0230 mg/L 

Mean Total Hardness 2187.6 (mg/L as CaCO3) Mean TKN 0.3350 mg/L

Mean Conductivity (µS/cm) 3529.3 (µS/cm) Mean orthophosphorus 0.0117 mg/L

Mean pH 7.87 (s.u.) Mean Total Phosphorus 0.0285 mg/L

Mean Turbidity 16.85 NTU Mean Total Dissolved Solids 3159.5 mg/L

Base Flow 5.73 cfs Mean Total Suspended 
Solids

20.0 mg/L

Mean Chloride 324.1 mg/L Total Habitat Score 62

Geomean E. coli 77.66 colonies per 100 ml

Fish Community % of 
Reference

0.57 = poor Benthic Macroinvertebrate 
% of Reference

1.05 = not impaired
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Water Quality Success
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Dates on represent assessments completed for Integrated 
Reporting periods, which differ from the assessments shown 
on previous slides



Conservation Practices Implemented
Units % of grazing or cropland in watershed

Prescribed Grazing (grazing land) 6,820 acres 68%

Livestock access control (cropland) 550 acres 10%

Watering facilities and wells 4

Forage and biomass planting (pasture) 183 acres 2%

Nutrient management 267 acres 2%

Brush management 1,921 acres 19%

Integrated pest management 130 acres 1%

Conservation crop rotation 288 acres 5%

Cover crops 195 acres 3%

Reduced or no tillage 441 acres 8%

Cropland conversion to native grass 181 acres 3%

Upland wildlife habitat management 121 acres 1%

11



12



13



Main Creek Fourth Cycle (2017-2019) Monitoring Data* 
Parameter Value Parameter Value

Mean Dissolved Oxygen 9.54 mg/L Mean Sulfate 1672.67 mg/L

Mean Oxygen % Saturation 100.41 Mean Nitrate 0.3427 mg/L

Mean Average Temperature 18.1 ◦C Mean Nitrite 0.1093 mg/L

Mean Alkalinity 154 (CaCO3) Mean Ammonia 0.0215 mg/L 

Mean Total Hardness 2,250 (mg/L as CaCO3) Mean TKN 0.3433 mg/L

Mean Conductivity (µS/cm) 3454.44 (µS/cm) Mean orthophosphorus 0.0221 mg/L

Mean pH 8.02 (s.u.) Mean Total Phosphorus 0.0383 mg/L

Mean Turbidity 18.25 NTU Mean Total Dissolved Solids 3193.3 mg/L

Base Flow 6.72 cfs Mean Total Suspended 
Solids

29.1 mg/L

Mean Chloride 250.8 mg/L Total Habitat Score 80.8

Geomean E. coli Not enough samples Mean flow 18.25 cfs

Fish Community % of 
Reference

1.27 = good

* Does not include all data collected from 2017/2019, only data available at the time of this presentation
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Potential Role of Beaver Dams in Improving Water Quality? 

• What effects do they have on the 
stream?

• I know they:  
• Significantly increase depth in the reach 

downstream of the bridge
• Improve habitat diversity

• I think they:
• decrease temperature
• increase oxygenation
• Increase sedimentation and further decrease 

turbidity
• Improve the fish community
• Improve the habitat overall
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Questions?

• Shanon Phillips

• Oklahoma Conservation Commission

• 405-522-4728

• Shanon.Phillips@conservation.ok.gov
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