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Table 11. Volume-weighted average concentrations for individual storms and for quarterly periods at each sampling site*.  TDN, PON –
total dissolved and particulate organic nitrogen; TDP, PP – total dissolved and particulate phosphorus; DOC, POC – dissolved and particu-
late organic carbon; TSS – total suspended solids; Si – Silica.  All concentrations are �M with the exception of TSS (mg/L). Quarters:
Spring = Storms SA and SF; Summer = Storm SB; Fall = Storms SC and SD; Winter = Storm SE.  



Delaware Geological Survey • Open File Report No. 46 17

Period TDN PON TDP PP DOC POC TSS Si Q 

April 7.58E+04 2.47E+03 2.99E+02 6.05E+02 4.58E+04 2.84E+04 5.03E+05 1.24E +05 1.58E+10 

May 5.99E+04 2.51E+03 3.04E+02 6.11E+02 4.38E+04 2.77E+04 5.31E+05 1.05E+05 1.26E+10 
June 7.78E+04 3.84E+03 5.30E+02 1.08E+03 7.48E+04 4.08E+04 7.63E+05 1.43E+05 1.73E+10 

July 4.27E+04 2.09E+03 2.88E+02 6.36E+02 4.80E+04 2.22E+04 2.91 E+05 7.97E+04 9.71E+09 
August 3.88E+04 2.29E+03 3.56E+02 7.10E+02 4.81E+04 2.76E+04 2.91E+05 7.39E+04 9.53E+09 
September 3.71E+04 1.15E+03 1.57E+02 3.29E+02 2.72E+04 1.55E+04 1.07E+05 6.00E+04 7.20E+09 
October 7.83E+04 2.61E+03 2.75E+0 2 7.37E+02 6.07E+04 3.52E+04 3.03E+05 1.28E+05 1.48E+10 
November 9.16E+04 2.70E+03 3.31E+02 8.21E+02 6.99E+04 3.65E+04 3.90E+05 1.60E+05 1.80E+10 
December 5.79E+04 1.65E+03 1.65E+02 4.91E+02 3.35E+04 2.21E+04 3.05E+05 9.95E+04 1.11E+10 
January 6.4 8E+04 2.02E+03 1.72E+02 5.53E+02 2.99E+04 2.56E+04 3.34E+05 1.06E+05 1.29E+10 

February 4.05E+04 1.97E+03 1.17E+02 4.07E+02 1.87E+04 2.42E+04 2.78E+05 6.41E+04 7.62E+09 

March 5.67E+04 5.54E+03 2.82E+02 1.10E+03 2.62E+04 6.54E+04 1.44E+06 9.33E+04 1.16 E+10 

Sum 6.65E+05 2.53E+04 2.99E+03 6.98E+03 5.00E+05 3.06E+05 4.10E+06 1.14E+06 1.366E+11 
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April 6.94E+03 9.45E+00 2.49E+01 3.09E+00 1.56E+03 1.42E+02 1.24E+03 5.03E+03 5.85E+08 
May 7.24E+03 1.98E+01 3.40E+01 6.06E+00 1.98E+03 2.30E+02 3.03E+03 5.70E+03 6.24E+08 
June 1.15E+04 3.44E+01 6.13E+01 1.04E+01 3.24E+03 3.90E+02 5.27E+03 9.00E+03 1.02E+09 
July 5.39E+03 7.34E+01 1.72E+02 2.94E+01 3.32E+03 5.17E+02 9.41E+03 4.70E+03 6.75E+08 
August 5.64E+03 8.39E+01 2.07E+02 3.44E+01 3.89E+03 5.89E+02 1.11E+04 4.84E+03 7.42E+08 
September 4.06E+03 4.50E+01 7.59E+01 1.87E+01 1.79E+03 5.61E+02 1.05E+04 3.36E+03 4.06E+08 

October 8.87E+03 1.54E+02 3.58E+02 6.91E+01 6.73E+0 3 1.87E+03 3.05E+04 7.60E+03 1.05E+09 
November 1.11E+04 1.17E+02 2.80E+02 5.58E+01 5.87E+03 1.55E+03 2.62E+04 9.29E+03 1.13E+09 
December 6.64E+03 1.42E+01 2.50E+01 8.64E+00 1.42E+03 3.13E+02 5.64E+03 5.59E+03 5.64E+08 
January 6.19E+03 1.35E +01 1.18E+01 7.22E+00 1.25E+03 3.23E+02 3.54E+03 4.97E+03 5.38E+08 

February 1.88E+03 1.50E+01 4.92E+00 3.71E+00 2.48E+02 1.88E+02 1.99E+03 1.45E+03 1.52E+08 

March 5.79E+03 4.41E+01 3.99E+01 1.26E+01 1.29E+03 5.41E+02 6.58E+03 4.77E+03 5.14E+08 

Sum 7.54E+04 5.80E+02 1.25E+03 2.47E+02 3.13E+04 6.67E+03 1.08E+05 6.15E+04 7.49E+09 
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April 1.09E+04 3.79E+02 2.32E+02 1.15E+02 4.11E+04 4.04E+03 2.09E+04 1.53E+04 3.55E+09 
Ma y 8.19E+03 4.58E+02 1.84E+02 1.14E+02 3.15E+04 4.25E+03 2.45E+04 1.16E+04 2.53E+09 
June 6.39E+03 5.88E+02 1.54E+02 1.32E+02 2.64E+04 4.74E+03 2.76E+04 1.01E+04 2.25E+09 
July 4.54E+02 4.81E+02 2.42E+01 6.55E+01 6.05E+03 2.75E+03 9.33E+03 3.09E+03 6.54 E+08 
August 3.26E+02 3.70E+02 2.20E+01 4.95E+01 4.82E+03 2.14E+03 6.75E+03 2.78E+03 5.35E+08 
September 1.20E+03 5.42E+02 5.91E+01 9.11E+01 1.07E+04 3.90E+03 1.42E+04 9.02E+03 1.17E+09 

October 3.90E+03 1.60E+03 1.44E+02 2.86E+02 2.12E+04 1.2 2E+04 4.65E+04 2.49E+04 3.40E+09 
November 7.64E+03 1.45E+03 1.75E+02 2.74E+02 2.51E+04 1.15E+04 4.52E+04 2.94E+04 4.70E+09 
December 4.51E+03 1.98E+02 6.40E+01 6.92E+01 1.07E+04 2.43E+03 1.23E+04 9.30E+03 2.04E+09 

January 5.20E+03 2.92E+02 6.4 5E+01 8.84E+01 1.60E+04 3.31E+03 1.65E+04 1.08E+04 2.64E+09 

February 2.31E+03 1.70E+02 2.66E+01 4.33E+01 5.70E+03 1.58E+03 7.72E+03 5.24E+03 1.17E+09 

March 2.87E+03 1.14E+03 1.71E+02 1.88E+02 2.44E+04 7.06E+03 3.04E+04 1.58E+04 2.73E+09 

Sum 5.10E+ 04 6.52E+03 1.15E+03 1.33E+03 1.99E+05 5.29E+04 2.32E+05 1.31E+05 2.463E+10 
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April 4.89E+01 6.38E+00 2.45E+00 2.09E+00 3.67E+02 7.71E+01 1.04E+03 8.82E+01 4.25E+07 
May 6.72E+01 8.78E+00 3.39E +00 2.89E+00 5.00E+02 1.06E+02 1.42E+03 1.21E+02 5.64E+07 
June 6.17E+01 8.08E+00 3.11E+00 2.65E+00 4.59E+02 9.76E+01 1.31E+03 1.11E+02 5.35E+07 
July 2.34E+01 6.74E+00 1.10E+00 2.09E+00 1.89E+02 5.04E+01 4.39E+02 1.56E+01 3.44E+07 
August 2.50E+01 7 .20E+00 1.17E+00 2.24E+00 2.02E+02 5.39E+01 4.69E+02 1.67E+01 3.68E+07 

September 9.72E+00 2.71E+00 1.09E+00 9.93E - 01 1.37E+02 3.23E+01 3.22E+02 1.81E+01 1.86E+07 

October 5.05E+01 1.40E+01 5.62E+00 5.13E+00 7.11E+02 1.67E+02 1.66E+03 9.49E+01 9.94E+07 
November 2.55E+01 6.05E+00 2.44E+00 2.21E+00 3.24E+02 7.43E+01 7.40E+02 4.51E+01 4.84E+07 

December 4.10E+00 5.00E - 01 1.89E - 01 1.60E - 01 2.48E+01 7.81E+00 7.27E+01 2.67E+00 9.25E+06 

January 1.06E+01 1.31E+00 4.92E - 01 4.16E - 01 6.36 E+01 2.04E+01 1.89E+02 6.67E+00 2.57E+07 
February 2.13E - 02 2.61E - 03 9.86E - 04 8.33E - 04   1.27E - 01 4.08E - 02 3.79E - 01 1.34E - 02 4.81E+04 

March 6.08E+01 7.99E+00 3.07E+00 2.62E+00   4.52E+02 9.65E+01 1.29E+03 1.09E+02 5.24E+07 

Sum 3.27E+02 6.17E+01 2.11E+0 1 2.09E+01 2.98E+03 6.87E+02 7.67E+03 5.19E+02 425049380 
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April 1.80 E+02 2.01 E+01 3.64 E+00 2.83 E+00 7.79E+03 3.17 E+02 1.88 E+03 1.70 E+03 3.07 E+08 
May 9.10E+01 1.08 E+01 2.09 E+00 1.50 E+00 3.54 E+ 03 1.62 E+02 9.43E+02 8.43E+02 1.44 E+08 
June 1.50 E+02 1.98 E+01 3.73 E+00 2.74 E+00 5.65 E+03 3.04 E+02 1.95 E+03 1.37 E+03 2.37 E+08 
July 1.61 E+01 4.60 E+00 6.48 E - 01 7.83 E - 01 3.79 E+02 8.61 E+01 4.69 E+02 1.62 E+02 2.48 E+07 
August 4.9 5E+01 1.35 E+01 2.00 E+00 2. 37 E+00 9.72E+02 2.39 E+02 1.19 E+03 5.12 E+02 7.63E+07 
September 3.02E+01 1.06 E+01 1.48 E+00 1.66 E+00 8.72E+02 2.50E+02 1.10 E+03 4.34E+02 4.84E+07 

October 3.92 E+02 7.09 E+0 1 1.61 E+01 1.51 E+01 1.41 E+04 2.40 E+03 9.94E+03 5.10 E+03 5.72 E+08 

Novem ber 6.52E+02 9.93E+01 1.75 E+01 1.80 E+01 2.37 E+04 2.78 E+03 1.01 E+04 6.16E+03 9.03E+08 
December 1.35 E+02 1.35 E+01 2.69 E+00 2.88 E+00 4.89 E+03 3.94E+02 1.47 E+03 1.25 E+03 2.06 E+08 
January 1.95 E+02 1. 70 E+01 3.99 E+00 4.04 E+00 6.66 E+03 5.46 E+02 2.25 E+03 2.08 E+03 3.44 E+08 
February 8.58 E+0 1 2.34 E+01 2.07 E+00 3.70E+00 2.62E+03 5.38E+02 2.41 E+03 9.24E+02 1.45 E+08 

March 6. 25 E+02 4. 56 E+02 1.35 E+01 7.35 E+01 1.52 E+04 8.99 E+03 4.91 E+04 6.30 E+03 9.14 E+08 

Sum 1.98 E+03 3.03 E+02 5.59E+01 5.56E+01 7.12E+04 8.01 E+03 3.40 E+04 2.05 E+04 3.007 E+09 
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*Baseflow estimated for only those periods for which discharge measurements were available (see text)  These data represent 
minimum loadings. 

Table 12. Provisional cumulative monthly and annual mass loads (kg) and discharge (m3) at each sampling site April 1, 2003 to March 31,
2004. TDN, PON – total dissolved and particulate organic nitrogen; TDP, PP – total dissolved and particulate phosphorus; DOC, POC – dis-
solved and particulate organic carbon; TSS – total suspended solids; Si – Silica; Q – discharge. 
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Quarter Loading TDN PON TDP PP DOC POC TSS Si Q 

Spring Total 2.13E+05 8.82E+03 1.13E+03 2.30E+03 1.64E+05 9.68E+04 1.80E+06 3.72E+05 4.57E+10 

Base 1.21E+05 3.34E+03 6.53E+02 1.03E+03 1.05E+05 3.57E+04 3.41E+05 2.08E+05 2.56E+10 
Storm 9.26E+04 5.48E+03 4.80E+02 1.27E+03 5.95E+04 6.12E+04 1.46E+06 1.64E+05 2.02E+10 

Summer Total 1.24E+05 6.29E+03 1.21E+03 1.96E+03 1.39E+05 7.28E+04 8.36E+05 2.33E+05 2.97E+10 
Base 6.68E+04 3.39E+03 7.1 1E+02 8.94E+02 7.25E+04 4.27E+04 3.63E+05 1.17E+05 1.48E+10 
Storm 5.77E+04 2.90E+03 4.98E+02 1.07E+03 6.65E+04 3.01E+04 4.72E+05 1.16E+05 1.48E+10 

Fall Total 2.07E+05 6.46E+03 7.62E+02 1.89E+03 1.58E+05 8.72E+04 8.00E+05 3.48E+05 3.99E +10 
Base 1.06E+05 3.31E+03 3.32E+02 8.85E+02 6.70E+04 4.66E+04 4.63E+05 1.64E+05 1.88E+10 
Storm 1.01E+05 3.14E+03 4.30E+02 1.00E+03 9.07E+04 4.05E+04 3.37E+05 1.84E+05 2.11E+10 

Winter Total 1.63E+05 5.64E+03 4.54E+02 1.45E+03 8.22E+04 7.20E+04 9.17E+05 2.70E+05 3.17E+10 

Base 1.22E+05 3.99E+03 3.09E+02 1.06E+03 6.11E+04 5.12E+04 6.68E+05 2.04E+05 2.36E+10 

Storm 4.15E+04 1.64E+03 1.45E+02 3.96E+02 2.12E+04 2.07E+04 2.49E+05 6.56E+04 8.03E+09 
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Spring Total 2.57E+04 6.37E+01 1.20E+02 1.95E+01 6.78E+03 7.62E+02 9.54E+03 1.97E+04 1.76E+09 

Base 1.18E+04 3.85E+01 6.07E+01 1.15E+01 3.38E+03 4.22E+02 6.02E+03 9.41E+03 5.53E+08 
Storm 1.39E+04 2.52E+01 5.94E+01 8.04E+00 3.40E+03 3.40E+02 3.51E+03 1.03E+04 1.21E+09 

Summer Total 2.39E+04 3.66E+02 8.79E+02 1.50E+02 1.68E+04 2.75E+03 5.09E+04 2.03E+04 3.18E+09 
Base 8.96E+03 4.64E+01 4.86E+01 1.46E+01 2.25E+03 5.03E+02 5.67E+03 7.86E+03 8.08E+08 
Storm 1.50E+04 3.19E+02 8.30E+02 1.35E+02 1.45E+04 2.25E+03 4.52E+04 1.24E+04 2.37E+09 

Fall Total 2.40E+04 3.16E+02 7.14E+02 1.44E+02 1.44E+04 3.98E+03 6.71E+04 2.03E+04 2.59E+09 

Base 1.15E+04 3.42E+01 5.32E+01 1.79E+01 2.78E+03 5.78E+02 1.35E+04 1.01E+04 1. 03E+09 
Storm 1.25E+04 2.82E+02 6.60E+02 1.26E+02 1.16E+04 3.40E+03 5.37E+04 1.01E+04 1.56E+09 

Winter Total 1.47E+04 4.27E+01 4.18E+01 1.96E+01 2.91E+03 8.23E+02 1.12E+04 1.20E+04 1.25E+09 
Base 7.78E+03 3.90E+01 2.91E+01 1.34E+01 1.43E+03 5. 48E+02 8.81E+03 6.52E+03 6.67E+08 

Storm 6.93E+03 3.65E+00 1.27E+01 6.21E+00 1.49E+03 2.75E+02 2.37E+03 5.50E+03 5.87E+08 
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Spring Total   2.55E+04 1.42E+03 5.70E+02 3.61E+02 9.90E+04 1.30E+04 7.30E+04 3.70E+04 8.33E+09 

Base   3.04E+03 7.38E+02 8.74E+01 1.61E+02 2.38E+04 5.35E+03 3.35E+04 6.60E+03 1.83E+09 

Storm   2.25E+04 6.86E+02 4.82E+02 2.01E+02 7.52E+04 7.68E+03 3.95E+04 3.04E+04 6.49E+09 
Summer Total   1.84E+03 1.73E+03 9.94 E+01 2.49E+02 2.52E+04 1.04E+04 3.59E+04 1.42E+04 2.79E+09 

Base   4.96E+02 5.68E+02 3.11E+01 6.28E+01 5.30E+03 3.18E+03 8.74E+03 4.23E+03 6.41E+08 
Storm 1.35E+03 1.16E+03 6.83E+01 1.86E+02 1.99E+04 7.26E+03 2.71E+04 9.99E+03 2.15E+09 

Fall Total   1.27E+04 3.59E+03 3.78E+02 6.51E+02 5.70E+04 2.77E+04 1.06E+05 6.33E+04 9.27E+09 
Base   6.24E+03 5.39E+02 1.37E+02 1.91E+02 5.84E+03 6.00E+03 2.89E+04 1.77E+04 2.83E+09 

Storm   6.50E+03 3.05E+03 2.41E+02 4.60E+02 5.11E+04 2.17E+04 7.70E+04 4.56E+04 6.44E+09 
Winter Total   1.20E+04 6.60E+02 1.55E+02 2.01E+02 3.24E+04 7.32E+03 3.66E+04 2.54E+04 5.85E+09 

Base   6.70E+03 2.88E+02 8.94E+01 1.05E+02 1.28E+04 3.16E+03 1.61E+04 1.26E+04 2.78E+09 

Storm   5.32E+03 3.72E+02 6.56E+01 9.55E+01 1.9 6E+04 4.16E+03 2.05E+04 1.28E+04 3.07E+09 
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Spring Total 1.78E+02 2.32E+01 8.95E+00 7.63E+00 1.33E+03 2.81E+02 3.77E+03 3.20E+02 1.52E+08 

Base 5.26E - 01 4.47E - 02 9.23E - 03 1.18E - 02 7.06E+00 5.08E - 01 1.75E+01 1.21E+00 5.65E+05 

Storm 1.77E+02 2.32E+01 8.94E+00 7.62E+00 1.32E+03 2.80E+02 3.75E+03 3.19E+02 1.52E+08 

Summer   Total 7.71E+01 2.21E+01 3.76E+00 6.92E+00 6.36E+02 1.69E+02 1.48E+03 5.41E+01 1.16E+08 
Base 1.26E - 02 8.95E - 04 2.25E - 04 6.65E - 04 1.20E - 01 1.50E - 02 1.12E - 01 5.02E - 02 9.95E+03 
Storm 7.71E+01 2.21E+01 3.76E+00 6.92E+00 6.36E+02 1.69E+02 1.48E+03 5.40E+01 1.16E+08 

Fall Total 8.57E+01 2.27E+01 9.15E+00 8.34E+00 1.17E+03 2.74E+02 2.73E+03 1.58E+02 1.66E+08 
Base 2.01E+00 1.98E - 02 3.43E - 02 2.25E - 02 2.42E+01 6.1 0E - 01 1.06E+01 6.81E+00 2.04E+06 
Storm 8.37E+01 2.27E+01 9.11E+00 8.31E+00 1.15E+03 2.73E+02 2.71E+03 1.51E+02 1.64E+08 

Winter Total 1.47E+01 1.81E+00 6.82E - 01 5.76E - 01 8.85E+01 2.82E+01 2.62E+02 9.36E+00 3.50E+07 

Base 3.90E - 02 3.72E - 04 5.10E - 0 4 3.39E - 04 4.11E - 01 1.07E - 02 2.07E - 01 1.16E - 01 3.85E+04 

Storm 1.47E+01 1.81E+00 6.82E - 01 5.76E - 01 8.81E+01 2.82E+01 2.62E+02 9.24E+00 3.50E+07 
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Total 4.36E+02 5.29E+01 9.84E+00 7.42E+00 1.75E+04 8.19E+02 4.96E+03 4.05E+03 7.12E+08 

Base 8.19E+01 9.09E+00 2.23E+00 1.11E+00 2.32E+03 1.63E+02 1.07E+03 6.2 8E+02 1.26E+08 

Storm 3.54E+02 4.38E+01 7.61E+00 6.31E+00 1.52E+04 6.56E+02 3.90E+03 3.42E+03 5.86E+08 

Total 1.70E+02 4.43E+01 7.05E+00 8.08E+00 4.15E+03 9.14E+02 4.50E+03 1.93E+03 2.66E+08 
Base 1.61E+01 8.79E+00 7.17E - 01 1.41E+00 2.63E+02 1. 75E+02 9.49E+02 2.14E+02 3.00E+07 
Storm 1.54E+02 3.55E+01 6.34E+00 6.67E+00 3.89E+03 7.39E+02 3.55E+03 1.71E+03 2.36E+08 
Total 1.13E+03 1.88E+02 3.69E+01 3.65E+01 4.06E+04 5.69E+03 2.26E+04 1.24E+04 1.60E+09 
Base 4.09E+02 8.09E+ 01 1.02E+01 1.10E+01 1.44E+04 1.76E+03 6.19E+03 2.95E+03 5.23E+08 
Storm 7.16E+02 1.07E+02 2.67E+01 2.55E+01 2.62E+04 3.93E+03 1.64E+04 9.41E+03 1.08E+09 

Total 4.10E+02 5.36E+01 8.63E+00 1.05E+01 1.39E+04 1.46E+03 6.08E+03 4.19E+03 6.87E+08 
Base 1.46E+02 3.23E+01 3.39E+00 4.36E+00 3.84E+03 7.08E+02 2.62E+03 1.09E+03 2.31E+08 

Storm 2.64E+02 2.13E+01 5.25E+00 6.14E+00 1.01E+04 7.56E+02 3.46E+03 3.10E+03 4.56E+08 
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*Baseflow estimated for only those periods for which discharge measurements were available (see text).  These data represent 
minimum loadings.  See text for a description of each quarter.  

Table 13. Provisional cumulative mass total, baseflow, and stormflow loads (kg) and discharge (m3) at each sampling site by quarter*.  TDN,
PON – total dissolved and particulate organic nitrogen; TDP, PP – total dissolved and particulate phosphorus; DOC, POC – dissolved and
particulate organic carbon; TSS – total suspended solids; Si – Silica; Q – discharge (in cubic meters).  Mifflin Ditch Quarters: Spring = April
1 through June 30, 2004; Summer = July 1 through September 30, 2004; Fall = October 1 through December 31, 2004; Winter = January 1
through February 28, 2005.
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to the variability of discharge than to the variability in
concentrations.

Areally normalized loading rates for the Nanticoke
River, Mifflin Ditch, and Trap Pond Outlet are shown in
Table 14.  Because of problems with water budgets described
in a previous section, loading rates were not computed for
Dukes and Jobs Ditch and Herring Run Tributary.  The lower
rates for TDN, TSS, and Si in Trap Pond Outlet are likely due
to biological (uptake) and physical (settling) processes that
occur in the impoundment. The TDN value for the Nanticoke
River is comparable to that predicted by Ritter (1986) for
portions of the Inland Bays watershed for a wet year.  The
TDN loading rate for Mifflin Ditch is two to six times lower
than those observed in the Trap Pond and Nanticoke River
watersheds and the DOC loading rate is four to six times
higher than the other two stations.  The low TDN loading rate
and high DOC loading rate likely reflect the high proportion
of forest and wetlands in the Mifflin Ditch watershed. 

CONCLUSIONS

Nutrient concentrations and discharges were determined
at five gaging sites in the Nanticoke River Watershed within
Delaware in order to determine nitrogen, phosphorus,
carbon, silica, and suspended solid loads. At one station,
Herring Creek Tributary, baseflow discharges could not be
accurately determined because the creek bed constantly
changed in the course of the study, and as a result, the water
levels fell below the gaging device on a number of occasions.
Total discharge (baseflow + stormflow) could only be deter-
mined at the remaining four sites.

The water chemistry at each site reflects the local sources
and transport from the land surface to the gaging site.  At Trap
Pond, the winter loads of TDN reflect the large local agricul-
tural land use, but these loads are moderated by the biologi-
cal processes in the pond during the spring, summer, and
early fall.  Mifflin Ditch waters have high organic concentra-
tions, typical of wetland effluents, and limited amounts of
NO3 due to the lack of major agricultural sources in the water-
shed. There is little variability in water quality at the
Nanticoke River at Bridgeville, reflecting the large size of the
subwatershed and the relative importance of a constant dis-
charge of ground water to this system.  Herring Run Tributary
flows little except during and after storms; this reflects its
small size and the extent of impervious surfaces in its water-
shed.  High levels of NO3 and low levels of TSS at Dukes and
Jobs Ditch reflect the extensive local agricultural land use and
the transport of nutrients from land surfaces, by percolation,
through the shallow subsurface to the Ditch.

At Dukes and Jobs Ditch, the amount of measured dis-
charge exceeded the estimated discharge from hydrological
models.  In addition to the known problems with flow mea-

surements at this site, this discrepancy could be due to the
problems of delineating a watershed in areas with little topo-
graphic relief.  The surface watershed and the ground water-
shed may not be coincident under these conditions.
Ditching, a common practice in much of southern Delaware,
can aggravate this problem by diverting precipitation falling
on one watershed into another through the ditched drainage
network.  

At these two sites, the areal loads reflect the differences
in the sources and transport of water in these watersheds. In
contrast to the Nanticoke River at Bridgeville, the impound-
ment at Trap Pond serves to remove dissolved nutrients (pri-
marily N) and suspended solids and to discharge more phos-
phorus (both particulate and dissolved) due to primary
production and nutrient limitation.

The results of this study will be useful to DNREC in
establishing total maximum daily load targets for the
Nanticoke River Basin and elsewhere in the Delaware
Coastal Plain and for designing management plans to meet
these targets.  In addition, this work will serve as a baseline
for determining the future success of management plans for
the Nanticoke River Watershed in Delaware and for the
whole Chesapeake Bay system.
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