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 When looking at constituent loads, it can be 
difficult to determine whether improvements are 
being made due to the variations in flow.  Because 
of this, it is useful to compare the loads from 
years that had similar amounts of flow.  Table 20 
lists the flow and TN, TP, and SS loads for 1992 
and 2002.  Newport was not sampled during 1992 
and has been excluded from the table.  The fact 
that constituent loads tend to be higher during 
higher flow years suggests that the loads for TN, 
TP, and SS should be higher for all sites during 
1992.  This was in fact the case for TN.  TP, 
however, was higher during 2002 for all sites 
except Lewisburg, with a dramatic increase at 
Marietta.  SS loads were higher for all sites in 
2002 except for Danville.      

SEASONAL  WATER  DISCHARGES  AND  
NUTRIENT  AND  SUSPENDED-SEDIMENT 

LOADS  AND  YIELDS 

 Seasonal loads for all parameters and all sites 
are listed in Table 21 (high values in boldface 
type).  For the purposes of this project, January–
March is winter, April–June is spring, July–
September is summer, and October–December is 
fall.  As a general note, nutrient and SS levels 
increase with increases in flow.  This is very 
apparent with regard to the seasonal results for 
Conestoga.  Fall was by far the highest flow 
season for Conestoga, and, due to this, all 
parameters also were highest during that 
timeframe.  All other sites had highest flow during 
the spring months.  Most parameters followed the 
general rule of higher discharges resulting in 
higher nutrient loads, except for TNH3, DNH3,
DP, and DOP.  These parameters were highest 
during the fall for nearly all sites, leading to the 
possible conclusion that these constituents are not 
as flow dependent.

 Newport had some variation from the other 
sites with TN, DN, total nitrate plus nitrite 
(TNOx), and dissolved nitrate plus nitrite (DNOx) 
showing highest values during the fall.  The 
values were only slightly below those for spring 
and were easily explained, given that the flow 
difference between spring and fall at Newport was 
small.   

 Seasonal highs in TP loads corresponded with 
seasonal highs in SS for all sites, backing the idea 
that phosphorus can be reduced by reducing SS 
concentrations. The dissolved fraction, however, 
is beginning to be dominated by DOP.  
Figures 7-12 show graphs of discharge, TN, TP, 
and SS as compared to the long-term means.  
Discharge values at Towanda and Danville were 
above the long-term mean for both spring and fall.  
Corresponding SS values for both sites are 
dramatically lower than their respective long-term 
means leading to the conclusion that SS 
concentrations were improving at these sites.  
Similar circumstances existed at Lewisburg for 
2002.  Above average flows at Marietta during the 
spring and fall seasons led to TP loads well above 
long-term means for the same months.  Conestoga 
had slightly above average flows for the fall 
season, producing well above average loads of TP 
and SS.  This was coupled with extremely low 
loads of these constituents during the winter and 
summer months.   

 Figures 13-15 show the seasonal yields for 
each site.  When comparing land uses Lewisburg, 
(2 percent urban, 15 percent Agricultural, 
81 percent forest, 2 percent other) and Newport 
(2 percent urban, 28 percent Agricultural, 
69 percent forest, 1 percent other) are good sites 
to examine for differences due to forest versus 
agriculture, since this constitutes the only 
significant different between the two.  When 
looking at the yields of TN, TP, and SS for these 
sites, Newport recorded higher yield values for all 
seasons except winter.  By looking at the seasonal 
discharges for winter, Newport recorded values 
that were 31.6 percent of the long-term mean for 
the site, while Lewisburg recorded discharge 
values that were 67.5 percent of the long-term 
mean.  This could easily account for higher yield 
values for Lewisburg for the winter season.  When 
looking at the long-term yields, Newport recorded 
the highest values for all four seasons for TN and 
TP and highest SS yields for spring and summer.  
Given the land uses for these two sites, it becomes 
clear that higher yield values were generally 
found in watersheds where forested land had been 
lost to agriculture.  It was not possible to 
determine which factor had more effect on yields; 
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the loss of forestland or the addition of 
agricultural land.

 There were no consistent seasonal patterns 
between the mainstem Susquehanna sites at 
Towanda, Danville, and Marietta.  This makes 
sense considering that the land use percentages for 
these sites were very comparable.  Long-term 
yield values at Conestoga were highest of all sites 
for all seasons.  Phosphorus and SS yields at 
Conestoga were not the highest during the winter 
months for 2002.  This was likely due to flows for 

the season being 23.6 percent of the long-term 
mean.  Figure 16 shows the load percent 
breakdowns for each season at each site.  As a 
general note, spring was the time of the highest 
loads of nutrient and SS at all sites while summer 
was the lowest.  This corresponds with the flows 
for 2002.  The exception was at Conestoga where 
the highest values for flow, nutrients, and SS were 
during the fall.  This emphasizes the significant 
impact that discharge has on constituent loads. 

Table 20. Comparison of 2002 Loads with 1992 Loads for Flow, Total Nitrogen, Total Phosphorus, 
and Suspended Sediment 

Discharge 
cfs

TN thousands 
lbs

TP thousand 
lbs

SS thousands
lbsSite

1992 2002 1992 2002 1992 2002 1992 2002 
Towanda 11,700 10,936 31,600 22,933 1,600 1,747 879,000 1,011,773 
Danville 16,000 15,756 46,100 36,081 2,710 2,794 1,310,000 1,071,789 
Lewisburg 10,500 9,615 21,700 18,844 999 943 337,000 400,870 
Marietta 34,100 33,407 118,000 105,516 5,070 7,789 2,280,000 4,158,875 
Conestoga 417 382 6,710 5,123 277 432 57,500 153,336 
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Figure 13. Comparison of Seasonal Yields of Total Nitrogen (TN) at Towanda, Danville, Marietta, 
Lewisburg, Newport, and Conestoga, Pa. 
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Figure 14. Comparison of Seasonal Yields of Total Phosphorus (TP) at Towanda, Danville, 
Marietta, Lewisburg, Newport, and Conestoga, Pa. 
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Figure 15. Comparison of Seasonal Yields of Suspended Sediment (SS) at Towanda, Danville, 
Marietta, Lewisburg, Newport, and Conestoga, Pa.
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