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2009 NUTRIENT  AND  SUSPENDED-
SEDIMENT  LOADS  AND  YIELDS 

 
 Loads and yields represent two methods for 
describing nutrient and SS amounts within a 
basin.  Loads refer to the actual amount of the 
constituent being transported in the water 
column past a given point over a specific 
duration of time and are expressed in pounds.  
Yields compare the transported load with the 
acreage of the watershed and are expressed in 
lbs/acre.  This allows for easy comparisons 
between watersheds.  This project reports loads 
and yields for the constituents listed in Table 6 
as computed by the Minimum Variance 
Unbiased Estimator (ESTIMATOR) described 
by Cohn and others (1989).  This estimator 
relates the constituent concentration to water 
discharge, seasonal effects, and long-term 
trends, and computes the best-fit regression 
equation.  Daily loads of the constituents then 
were calculated from the daily mean water 
discharge records.  The loads were reported 
along with the estimates of accuracy.   
 
 Identifying sites where the percentage of 
LTM for a constituent was different than the 
percentage of LTM for discharge may show 
potential areas where improvements or 
degradations have occurred for that particular 
constituent.  One item to note is that nutrients 
and SS increase with increased flow (Ott and 
others, 1991; Takita, 1996, 1998).  This 
increase, however, is not as linear at higher 

flows as at lower ones.  Individual high flow 
events tend to produce higher loads, especially 
for TP and SS, than would be predicted by a 
simple comparison with the LTM.   
 
 Tables 7-19 show the loads and yields for 
the Group A monitoring stations, as well as an 
associated error value.  They also show the 
average annual concentration for each 
constituent.  Comparisons have been made to the 
LTMs for all constituents.  Seasonal loads and 
yields for all parameters and all sites are listed in 
Table 20 for loads and Table 21 for yields.  For 
the purposes of this project, January through 
March is winter, April through June is spring, 
July through September is summer, and October 
through December is fall.  Monthly loads and 
yields for TN, TP, and SS at all long-term sites 
are listed in Tables 22 through 25.   
 

2009 SUMMARY STATISTICS FOR ALL 
SITES 

 
 Load and trend analyses were unable to be 
completed at Group B sites because samples 
have not been collected at the stations for a 
sufficient number of years.  Therefore, summary 
statistics have been calculated for these sites, as 
well as the long-term sites for comparison.  
Summary statistics are listed in Tables 26 
through 30 and include minimum, maximum, 
median, mean, and standard deviation values 
taken from the raw 2009 dataset.   
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Table 6. List of Analyzed Parameters, Abbreviations, and STORET Codes 
 

Parameter Abbreviation STORET Code 
Discharge Q 00060 
Total Nitrogen as N TN 00600 
Dissolved Nitrogen as N DN 00602 
Total Organic Nitrogen as N* TON 00605 
Dissolved Organic Nitrogen as N* DON 00607 
Total Ammonia as N TNH3 00610 
Dissolved Ammonia as N DNH3 00608 
Total Nitrate + Nitrite as N TNOx 00630 
Dissolved Nitrate + Nitrite as N DNOx 00631 
Total Phosphorus as P TP 00665 
Dissolved Phosphorus as P DP 00666 
Dissolved Orthophosphate as P DOP 00671 
Total Organic Carbon TOC 00680 
Suspended sediment (fine) SSF 70331 
Suspended sediment (sand) SSS 70335 
Suspended Sediment (total) SS 80154 

*These are calculated values and not directly analyzed. 
 
Table 7. Annual Water Discharges, Annual Loads, Yields, and Average Concentration of Total
 Nitrogen, Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85.3 16,749 61.0 3.2 3.357 5.502 0.848 71.5 
Danville 14,903 90 28,134 65.3 3.5 3.918 6.003 0.959 72.2 
Lewisburg 9,247 86 15,446 66.4 4.8 3.525 5.312 0.849 77.4 
Newport 3,705 85 12,167 75.4 3.5 5.668 7.515 1.668 89.6 
Marietta 34,659 89 93,634 72.7 4.2 5.629 7.741 1.372 81.7 
Conestoga 642 95 7,692 74.8 3.5 25.571 34.203 6.086 78.7 

 
 
Table 8. Annual Water Discharges and Annual Loads and Yields of Total Phosphorus, Calendar
 Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 1,831 78.2 8.8 0.367 0.469 0.093 91.7 
Danville 14,903 90 2,564 71.5 9.6 0.357 0.499 0.087 79.2 
Lewisburg 9,247 86 876 69.7 13.0 0.200 0.287 0.048 81.3 
Newport 3,705 85 512 65.8 10.2 0.238 0.362 0.070 78.2 
Marietta 34,659 89 4,169 55.2 7.9 0.251 0.454 0.061 62.0 
Conestoga 642 95 295 44.9 9.1 0.981 2.182 0.233 47.3 
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Table 9. Annual Water Discharges and Annual Loads and Yields of Total Suspended Sediment,
 Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 687,675 23.6 14.6 137 584 34.8 27.7 
Danville 14,903 90 993,839 30.8 12.5 138 449 33.9 34.1 
Lewisburg 9,247 86 319,530 27.7 17.4 73 263 17.6 32.3 
Newport 3,705 85 214,017 42.0 17.9 100 238 29.3 49.8 
Marietta 34,659 89 2,422,253 37.0 14.8 146 394 35.5 41.5 
Conestoga 642 95 87,968 25.2 19.6 292 1,162 69.6 26.5 

 
 
Table 10. Annual Water Discharges and Annual Loads and Yields of Total Ammonia, Calendar Year
 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 617 45.6 12.6 0.124 0.271 0.031 53.4 
Danville 14,903 90 1,067 49.8 12.4 0.149 0.299 0.036 55.1 
Lewisburg 9,247 86 579 55.0 13.1 0.132 0.240 0.032 64.2 
Newport 3,705 85 255 67.1 13.9 0.119 0.177 0.035 79.7 
Marietta 34,659 89 2,826 61.5 13.6 0.170 0.277 0.041 69.0 
Conestoga 642 95 147 57.6 15.4 0.490 0.852 0.117 60.6 

 
 
Table 11. Annual Water Discharges and Annual Loads and Yields of Total Nitrate plus Nitrite, 
Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 9,263 56.9 4.2 1.86 3.26 0.469 66.7 
Danville 14,903 90 16,419 64.5 4.7 2.29 3.55 0.560 71.3 
Lewisburg 9,247 86 11,023 73.2 4.6 2.52 3.44 0.606 85.3 
Newport 3,705 85 9,072 75.8 3.5 4.23 5.57 1.244 84.2 
Marietta 34,659 89 68,334 75.0 5.0 4.11 5.48 1.002 84.3 
Conestoga 642 95 6,963 83.7 4.9 23.15 27.67 5.509 88.1 

 
 
Table 12. Annual Water Discharges and Annual Loads and Yields of Total Organic Nitrogen, 

Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 6,231 62.1 6.8 1.25 2.01 0.316 72.8 
Danville 14,903 90 9,421 59.4 6.7 1.31 2.21 0.321 65.7 
Lewisburg 9,247 86 4,308 58.4 12.7 0.98 1.68 0.237 68.1 
Newport 3,705 85 2,870 72.6 12.4 1.34 1.84 0.393 86.2 
Marietta 34,659 89 23,156 67.9 9.2 1.39 2.05 0.339 76.3 
Conestoga 642 95 692 37.2 11.6 2.30 6.19 0.548 39.1 
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Table 13. Annual Water Discharges and Annual Loads and Yields of Dissolved Phosphorus, 
Calendar Year 2009 

 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 1,043 126.4 10.5 0.209 0.165 0.053 148.2 
Danville 14,903 90 1,267 118.8 12.9 0.177 0.149 0.043 131.4 
Lewisburg 9,247 86 507 104.7 18.8 0.116 0.111 0.028 122.1 
Newport 3,705 85 245 66.4 10.0 0.114 0.172 0.034 78.8 
Marietta 34,659 89 1,424 62.5 9.3 0.086 0.137 0.021 70.2 
Conestoga 642 95 182 71.9 7.4 0.605 0.842 0.144 75.7 

 
 
Table 14. Annual Water Discharges and Annual Loads and Yields of Dissolved Orthophosphate, 

Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 849 183.9 12.3 0.170 0.093 0.043 215.5 
Danville 14,903 90 980 165.3 16.9 0.136 0.083 0.033 183.0 
Lewisburg 9,247 86 416 177.6 22.0 0.095 0.054 0.023 207.1 
Newport 3,705 85 184 85.5 11.6 0.086 0.100 0.025 101.5 
Marietta 34,659 89 1,032 82.9 10.3 0.062 0.075 0.015 93.2 
Conestoga 642 95 152 72.6 7.7 0.506 0.696 0.120 76.5 

 
 
Table 15. Annual Water Discharges and Annual Loads and Yields of Dissolved Ammonia, Calendar 

Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 549 51.7 11.4 0.110 0.213 0.028 60.6 
Danville 14,903 90 975 52.1 12.8 0.136 0.261 0.033 57.6 
Lewisburg 9,247 86 550 60.6 12.2 0.126 0.207 0.030 70.6 
Newport 3,705 85 185 56.5 14.3 0.086 0.152 0.025 67.1 
Marietta 34,659 89 2,464 61.9 13.2 0.148 0.239 0.036 69.6 
Conestoga 642 95 142 60.8 15.6 0.471 0.775 0.112 64.0 

 
 
Table 16. Annual Water Discharges and Annual Loads and Yields of Dissolved Nitrogen, Calendar 

Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 15,473 64.5 3.8 3.10 4.81 0.784 75.6 
Danville 14,903 90 25,850 70.3 3.7 3.60 5.12 0.881 77.8 
Lewisburg 9,247 86 14,786 71.7 4.5 3.37 4.71 0.812 83.6 
Newport 3,705 85 11,204 76.8 3.3 5.22 6.80 1.536 91.2 
Marietta 34,659 89 82,750 73.6 4.5 4.97 6.76 1.212 82.6 
Conestoga 642 95 7,434 78.4 3.9 24.71 31.51 5.882 82.6 
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Table 17. Annual Water Discharges and Annual Loads and Yields of Dissolved Nitrate plus Nitrite 
Nitrogen, Calendar Year 2009 

 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 9,311 57.8 4.4 1.866 3.231 0.472 67.7 
Danville 14,903 90 16,435 65.1 4.7 2.289 3.515 0.560 72.1 
Lewisburg 9,247 86 11,007 73.6 4.6 2.512 3.411 0.605 85.9 
Newport 3,705 85 9,096 76.6 3.5 4.237 5.531 1.247 91.0 
Marietta 34,659 89 68,547 75.7 5.1 4.121 5.442 1.005 85.1 
Conestoga 642 95 6,839 83.7 4.9 22.735 27.149 5.411 88.2 

 
 
Table 18. Annual Water Discharges and Annual Loads and Yields of Dissolved Organic Nitrogen, 

Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 4,838 68.6 7.7 0.970 1.413 0.245 80.4 
Danville 14,903 90 7,029 70.5 6.2 0.979 1.388 0.240 78.0 
Lewisburg 9,247 86 3,651 73.1 10.8 0.833 1.140 0.201 85.2 
Newport 3,705 85 1,823 72.5 9.8 0.849 1.171 0.250 86.2 
Marietta 34,659 89 13,248 68.6 10.1 0.797 1.161 0.194 77.0 
Conestoga 642 95 493 43.2 10.6 1.638 3.794 0.390 45.5 

 
 
Table 19. Annual Water Discharges and Annual Loads and Yields of Total Organic Carbon, 

Calendar Year 2009 
 

Site 
2009 

Discharge 
cfs 

Discharge 
% of LTM 

2009 Load 
thousands 

of lbs 

Load 
% of LTM 

Prediction 
Error % 

2009  
Yield 

lbs/ac/yr 

LTM 
Yield 

lb/ac/yr 

2009 
Ave. Conc. 

mg/l 

Conc. 
% of 
LTM 

Towanda 10,031 85 61,004 74.6 3.1 12.23 16.38 3.089 87.5 
Danville 14,903 90 89,089 78.1 3.0 12.41 15.88 3.036 86.5 
Lewisburg 9,247 86 37,288 82.5 4.5 8.51 10.32 2.048 96.2 
Newport 3,705 85 23,575 84.4 4.9 10.98 13.02 3.232 100.2 
Marietta 34,659 89 200,454 84.8 3.6 12.05 14.21 2.938 95.3 
Conestoga 642 95 5,237 69.9 5.3 17.41 24.90 4.143 73.6 
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Table 22. 2009 Monthly Flow in CFS and TN, TP, and SS in Thousands of Pounds at Susquehanna River 
Sites:  Towanda, Danville, and Marietta 

 

Towanda Danville  Marietta  
Month 

Q TN TP SS Q TN TP SS Q TN TP SS 

January 8,315 1,318 85 16,003 14,602 2,683 179 49,964 32,594 8,607 258 131,831 

February 11,166 1,652 131 44,730 16,884 2,849 204 71,706 39,018 8,747 293 185,161 

March 23,827 3,868 463 297,277 28,694 5,239 489 253,971 51,039 11,922 479 347,255 

April 12,764 1,847 165 47,626 18,108 2,886 224 69,604 45,647 9,455 364 203,461 

May 8,238 1,102 110 26,335 13,660 1,981 176 57,266 39,516 7,846 365 205,307 

June 10,244 1,219 179 75,037 15,766 2,043 240 107,074 35,657 6,637 378 218,781 

July 5,808 674 90 19,452 9,634 1,208 133 43,129 19,623 3,609 184 72,057 

August 8,437 951 152 48,394 13,282 1,672 220 94,679 27,348 5,517 342 173,733 

September 3,479 386 51 7,248 5,787 709 70 17,363 12,943 2,477 114 34,885 

October 8,510 1,066 159 60,771 12,447 1,844 223 110,736 31,465 7,686 492 346,831 

November 8,667 1,104 112 21,438 13,711 2,094 190 62,420 32,297 7,890 356 191,123 

December 10,867 1,563 134 23,366 16,739 2,927 216 55,927 49,916 13,242 543 311,828 

Annual# 10,027 16,750 1,831 687,677 14,943 28,135 2,564 993,839 34,755 93,635 4,168 2,422,253 
# Annual flow is average for the year 

 
Table 23. 2009 Monthly Flow in CFS and TN, TP, and SS in Thousands of Pounds at Susquehanna River 

Tributary Sites:  Lewisburg, Newport, and Conestoga   
 

Lewisburg Newport  Conestoga 
Month 

Q TN TP SS Q TN TP SS Q TN TP SS 

January 7,533 1,282 50 11,936 3,157 953 21 5,477 597 702 14 2,889 

February 13,293 1,922 104 49,454 3,769 979 21 6,057 460 492 8 1,155 

March 15,705 2,373 140 69,539 2,517 628 13 2,502 340 392 6 701 

April 11,457 1,555 83 24,410 6,349 1,655 57 23,517 628 649 15 4,184 

May 9,192 1,184 68 17,988 6,662 1,734 91 52,142 756 752 25 8,697 

June 7,207 842 53 14,778 4,081 989 53 19,968 694 642 25 7,642 

July 4,628 565 32 6,883 1,573 336 17 3,073 425 405 16 2,773 

August 8,198 936 68 23,459 1,311 281 16 2,430 551 513 27 6,332 

September 2,680 363 17 2,481 1,062 221 12 1,558 512 469 25 6,064 

October 9,182 1,203 85 41,105 3,820 1,181 74 36,167 753 715 43 14,425 

November 7,876 1,091 56 15,138 2,957 850 32 7,760 659 653 24 4,718 

December 14,457 2,131 120 42,360 7,316 2,361 103 53,366 1,332 1,307 65 28,387 

Annual# 9,284 15,447 876 319,531 3,715 12,168 510 214,017 642 7,691 293 87,967 
# Annual flow is average for the year 

 
 
 
 
 



 

18 

Table 24. 2009 Monthly Flow in CFS and TN, TP, and SS Yields in lbs/acre at Susquehanna River 
Sites:  Towanda, Danville, and Marietta 

 

Towanda Danville  Marietta  
Month 

Q TN TP SS Q TN TP SS Q TN TP SS 

January 8,315 0.26 0.017 3.21 14,602 0.37 0.025 6.96 32,594 0.52 0.016 7.93 

February 11,166 0.33 0.026 8.96 16,884 0.40 0.028 9.99 39,018 0.53 0.018 11.13 

March 23,827 0.78 0.093 59.57 28,694 0.73 0.068 35.37 51,039 0.72 0.029 20.88 

April 12,764 0.37 0.033 9.54 18,108 0.40 0.031 9.69 45,647 0.57 0.022 12.23 

May 8,238 0.22 0.022 5.28 13,660 0.28 0.025 7.97 39,516 0.47 0.022 12.34 

June 10,244 0.24 0.036 15.04 15,766 0.28 0.033 14.91 35,657 0.40 0.023 13.15 

July 5,808 0.14 0.018 3.90 9,634 0.17 0.019 6.01 19,623 0.22 0.011 4.33 

August 8,437 0.19 0.030 9.70 13,282 0.23 0.031 13.19 27,348 0.33 0.021 10.44 

September 3,479 0.08 0.010 1.45 5,787 0.10 0.010 2.42 12,943 0.15 0.007 2.10 

October 8,510 0.21 0.032 12.18 12,447 0.26 0.031 15.42 31,465 0.46 0.030 20.85 

November 8,667 0.22 0.022 4.30 13,711 0.29 0.026 8.69 32,297 0.47 0.021 11.49 

December 10,867 0.31 0.027 4.68 16,739 0.41 0.030 7.79 49,916 0.80 0.033 18.75 

Annual# 10,027 3.36 0.367 137.81 14,943 3.92 0.357 138.40 34,755 5.63 0.251 145.62 
# Annual flow is average for the year 

 
Table 25. 2009 Monthly Flow in CFS and TN, TP, and SS Yields in lbs/acre at Susquehanna River 

Tributary Sites:  Lewisburg, Newport, and Conestoga 
 

Lewisburg Newport  Conestoga 
Month 

Q TN TP SS Q TN TP SS Q TN TP SS 

January 7,533 0.29 0.011 2.72 3,157 0.44 0.010 2.55 597 2.33 0.047 9.60 

February 13,293 0.44 0.024 11.29 3,769 0.46 0.010 2.82 460 1.64 0.027 3.84 

March 15,705 0.54 0.032 15.87 2,517 0.29 0.006 1.17 340 1.30 0.020 2.33 

April 11,457 0.35 0.019 5.57 6,349 0.77 0.027 10.96 628 2.16 0.050 13.91 

May 9,192 0.27 0.016 4.10 6,662 0.81 0.042 24.29 756 2.50 0.083 28.91 

June 7,207 0.19 0.012 3.37 4,081 0.46 0.025 9.30 694 2.13 0.083 25.41 

July 4,628 0.13 0.007 1.57 1,573 0.16 0.008 1.43 425 1.35 0.053 9.22 

August 8,198 0.21 0.016 5.35 1,311 0.13 0.007 1.13 551 1.71 0.090 21.05 

September 2,680 0.08 0.004 0.57 1,062 0.10 0.006 0.73 512 1.56 0.083 20.16 

October 9,182 0.27 0.019 9.38 3,820 0.55 0.034 16.85 753 2.38 0.143 47.96 

November 7,876 0.25 0.013 3.45 2,957 0.40 0.015 3.62 659 2.17 0.080 15.68 

December 14,457 0.49 0.027 9.67 7,316 1.10 0.048 24.86 1,332 4.35 0.216 94.37 

Annual# 9,284 3.53 0.200 72.92 3,715 5.67 0.238 99.70 642 25.57 0.974 292.44 
# Annual flow is average for the year 
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