2006 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
Ibs/acre.  This allows for easy watershed
comparisons. 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
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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, such as Ernesto in New York, 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 and 23.



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 TNH; 00610
Dissolved Ammonia as N DNH; 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

Table 7.  Annual Water Discharges, Annual Loads, Yields, and Average Concentration of Total
Nitrogen, Calendar Year 2006

. . 2006 Discharge 2006 Load Load Prediction 2006 LT™™ 2906 L.TM

Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs ° of Ibs mg/l mg/l Ibs/aclyr | Ib/aclyr

Towanda 15,404 129.4 28,333 98.8 3.0 0.93 1.22 5.68 5.75
Danville 21,856 132.4 41,578 93.0 3.4 0.97 1.37 5.79 6.22
Lewisburg [ 10,800 98.5 18,568 77.4 4.3 0.87 1.11 4.24 5.47
Newport 3,581 80.9 12,865 78.5 3.1 1.83 1.88 6.00 7.63
Marietta 44,624 113.7 130,166 97.5 4.0 1.48 1.73 7.83 8.02
Conestoga 802 117.9 12,022 111.3 3.2 7.61 8.07 40.00 35.90

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

Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 LT™M 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs ° of Ibs mg/| mg/l Ibs/aclyr | Ib/aclyr

Towanda 15,404 129.4 4,129 163.2 9.9 0.136 0.105 0.83 0.49
Danville 21,856 132.4 7,856 206.2 11.2 0.183 0.117 1.09 0.53
Lewisburg [ 10,800 98.5 1,466 106.5 12.2 0.069 0.064 0.33 0.31
Newport 3,581 80.9 301 37.6 10.0 0.043 0.092 0.14 0.37
Marietta 44,624 113.7 6,281 78.9 9.5 0.072 0.103 0.38 0.48
Conestoga 802 117.9 431 64.1 10.8 0.273 0.503 1.43 2.24
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Table 9.  Annual Water Discharges and Annual Loads and Yields of Total Suspended Sediment,
Calendar Year 2006
2006 Discharge 2006 Load Load Prediction 2006 LTM 2006 LTM
Site Discharge | g thousands o o Ave. Conc. | Conc. Yield Yield
% of LTM % of LTM | Error %
cfs of Ibs mg/| mg/l Ibs/aclyr | Ib/aclyr
Towanda 15,404 129.4 6,906,798 201.8 18.4 228.2 146.1 1,384 686
Danville 21,856 132.4 9,793,449 282.4 17.1 227.6 106.6 1,364 483
Lewisburg [ 10,800 98.5 455,030 36.3 214 21.4 58.0 104 286
Newport 3,581 80.9 120,308 23.8 16.4 17.1 58.0 56 235
Marietta 44,624 113.7 6,426,641 87.4 20.2 73.2 95.1 386 442
Conestoga 802 117.9 236,195 63.8 22.3 149.6 276.4 785 1,231
Table 10. Annual Water Discharges and Annual Loads and Yields of Total Ammonia, Calendar Year
2006
2006 Discharge 2006 Load Load Prediction 2006 LTM 2006 LTM
Site Discharge % g thousands o o Ave. Conc. | Conc. Yield Yield
o of LTM % of LTM | Error %
cfs of Ibs mg/| mg/l Ibs/aclyr | Ib/aclyr
Towanda 15,404 129.4 1,722 117.2 11.9 0.06 0.06 0.35 0.29
Danville 21,856 132.4 2,723 121.2 13.2 0.06 0.07 0.38 0.31
Lewisburg [ 10,800 98.5 1,141 101.5 13.0 0.05 0.05 0.26 0.26
Newport 3,581 80.9 385 99.3 14.0 0.06 0.04 0.18 0.18
Marietta 44,624 113.7 6,362 129.7 13.9 0.07 0.06 0.38 0.29
Conestoga 802 117.9 139 54.4 14.9 0.09 0.19 0.46 0.85
Table 11. Annual Water Discharges and Annual Loads and Yields of Total NOx Nitrogen, Calendar
Year 2006
2006 Discharge 2006 Load Load Prediction 2006 LTM 2006 LTM
Site Discharge o g thousands o o Ave. Conc. | Conc. Yield Yield
o of LTM % of LTM | Error %
cfs of Ibs mg/l mg/l lbs/aclyr | Ib/aclyr
Towanda | 15,404 129.4 17,220 102.5 3.6 0.57 0.72 3.45 337
Danville 21,856 132.4 24,640 94.6 3.7 0.57 0.80 3.43 3.63
Lewisburg [ 10,800 98.5 14,020 91.6 4.0 0.66 0.71 3.20 3.50
Newport 3,581 80.9 11,086 90.0 3.3 1.57 1.41 5.17 5.74
Marietta 44,624 113.7 101,623 109.0 4.6 1.16 1.21 6.11 5.61
Conestoga 802 117.9 10,293 120.3 4.5 6.52 6.39 34.22 28.44
Table 12. Annual Water Discharges and Annual Loads and Yields of Total Organic Nitrogen,
Calendar Year 2006
2006 Discharae 2006 Load Load Prediction 2006 LTM 2006 LTM
Site Discharge o 9 thousands o o Ave. Conc. | Conc. Yield Yield
o of LTM % of LTM | Error %
cfs of Ibs mg/l mg/l lbs/acl/yr | Ib/aclyr
Towanda 15,404 1294 9,994 93.9 7.0 0.33 0.45 2.00 2.13
Danville 21,856 132.4 15,092 91.1 7.2 0.35 0.51 2.10 2.31
Lewisburg [ 10,800 98.5 3,926 49.9 11.2 0.18 0.36 0.90 1.80
Newport 3,581 80.9 1,863 46.9 11.2 0.26 0.46 0.87 1.85
Marietta 44,624 113.7 26,534 62.8 9.0 0.30 0.55 1.60 2.54
Conestoga 802 117.9 2,060 95.6 11.2 1.30 1.61 6.85 7.17
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Table 13.

Annual Water Discharges and Annual Loads and Yields of Dissolved Phosphorus,
Calendar Year 2006

. . 2006 Discharge 2006 Load Load Prediction 2006 LT™™ 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs ° of Ibs mg/| mg/l Ibs/aclyr | Ib/aclyr
Towanda 15,404 129.4 1,578 183.0 10.2 0.052 0.037 0.32 0.17
Danville 21,856 132.4 2,978 262.0 11.3 0.069 0.035 0.42 0.16
Lewisburg [ 10,800 98.5 816 152.6 11.4 0.038 0.025 0.19 0.12
Newport 3,581 80.9 182 46.5 9.8 0.026 0.045 0.09 0.18
Marietta 44,624 113.7 1,575 62.5 9.2 0.018 0.033 0.09 0.15
Conestoga 802 117.9 181 68.2 7.3 0.115 0.198 0.60 0.88
Table 14. Annual Water Discharges and Annual Loads and Yields of Dissolved Orthophosphate,
Calendar Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 L™ 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs of Ibs mgl/l mg/l lbs/acl/yr | Ib/aclyr
Towanda 15,404 129.4 1,273 286.7 11.3 0.042 0.019 0.26 0.09
Danville 21,856 132.4 2,574 447.3 12.5 0.060 0.018 0.36 0.08
Lewisburg | 10,800 98.5 769 323.0 14.7 0.036 0.011 0.18 0.05
Newport 3,581 80.9 157 70.5 11.1 0.022 0.025 0.07 0.10
Marietta 44,624 113.7 1,230 94.2 10.9 0.014 0.017 0.07 0.08
Conestoga 802 117.9 166 78.3 7.6 0.105 0.159 0.55 0.71
Table 15. Annual Water Discharges and Annual Loads and Yields of Dissolved Ammonia, Calendar
Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 L™ 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs of lbs mg/l mg/l Ibs/aclyr | Ib/ac/yr
Towanda 15,404 129.4 1,412 121.7 8.9 0.05 0.05 0.28 0.23
Danville 21,856 1324 2,227 117.6 9.5 0.05 0.06 0.31 0.26
Lewisburg | 10,800 98.5 943 98.8 8.7 0.04 0.04 0.22 0.22
Newport 3,581 80.9 287 86.7 8.4 0.04 0.04 0.13 0.15
Marietta 44,624 113.7 4,744 116.9 10.1 0.05 0.05 0.29 0.24
Conestoga 802 117.9 125 55.0 12.8 0.08 0.17 0.42 0.76
Table 16. Annual Water Discharges and Annual Loads and Yields of Dissolved Nitrogen, Calendar
Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 LT™™ 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs of Ibs mg/| mg/l Ibs/aclyr | Ib/aclyr
Towanda 15,404 129.4 22,657 91.0 34 0.75 1.06 4.54 4.99
Danville 21,856 132.4 33,355 87.8 3.5 0.78 1.17 4.65 5.29
Lewisburg [ 10,800 98.5 16,478 78.0 4.0 0.78 0.98 3.76 4.82
Newport 3,581 80.9 12,035 80.7 2.9 1.71 1.71 5.61 6.95
Marietta 44,624 113.7 114,147 98.3 4.2 1.30 1.50 6.86 6.98
Conestoga 802 117.9 11,646 119.0 3.6 7.38 7.31 38.72 32.43
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Table 17. Annual Water Discharges and Annual Loads and Yields of Dissolved NOx Nitrogen,
Calendar Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 LT™M 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs ° of Ibs mg/| mg/l Ibs/aclyr | Ib/aclyr
Towanda 15,404 129.4 16,664 100.0 3.8 0.55 0.71 3.34 3.34
Danville 21,856 132.4 24,258 93.9 3.7 0.56 0.79 3.38 3.60
Lewisburg [ 10,800 98.5 13,835 91.3 4.0 0.65 0.70 3.16 3.46
Newport 3,581 80.9 10,918 89.5 33 1.55 1.40 5.09 5.68
Marietta 44,624 113.7 99,228 107.6 4.7 1.13 1.19 5.97 5.55
Conestoga 802 117.9 10,272 123.4 4.6 6.51 6.21 34.15 27.67
Table 18. Annual Water Discharges and Annual Loads and Yields of Dissolved Organic Nitrogen,
Calendar Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 LT™M 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs of lbs mg/l mg/l Ibs/aclyr | Ib/ac/yr
Towanda 15,404 129.4 5,590 76.2 6.9 0.18 0.31 1.12 1.47
Danville 21,856 132.4 7,167 69.1 7.7 0.17 0.32 1.00 1.44
Lewisburg | 10,800 98.5 2,775 51.2 9.9 0.13 0.25 0.63 1.24
Newport 3,581 80.9 1,242 46.6 11.0 0.18 0.31 0.58 1.24
Marietta 44,624 113.7 13,509 48.4 10.6 0.15 0.36 0.81 1.68
Conestoga 802 117.9 1,939 146.7 10.8 1.23 0.99 6.45 4.39
Table 19. Annual Water Discharges and Annual Loads and Yields of Total Organic Carbon,
Calendar Year 2006
. . 2006 Discharge 2006 Load Load Prediction 2006 LT™M 2906 L.TM
Site Discharge % of LTM thousands % of LTM | Error % Ave. Conc. | Conc. Yield Yield
cfs of Ibs mgl/l mg/l lbs/aclyr | Ib/ac/yr
Towanda 15,404 1294 123,583 146.6 2.8 4.08 3.60 24.77 16.89
Danville 21,856 132.4 174,979 150.8 2.8 4.07 3.57 24.37 16.16
Lewisburg [ 10,800 98.5 44,903 97.5 4.0 2.11 2.13 10.25 10.51
Newport 3,581 80.9 19,658 68.8 4.5 2.79 3.28 9.16 13.32
Marietta 44,624 113.7 276,431 114.3 3.8 3.15 3.13 16.62 14.55
Conestoga 802 117.9 6,842 90.0 5.3 4.33 5.68 22.75 25.28
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