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ABSTRACT 

 
 In 1985, the Susquehanna River Basin 
Commission (SRBC) along with the United 
States Geological Survey (USGS), the 
Pennsylvania Department of Environmental 
Protection (PADEP), and United States 
Environmental Protection Agency (USEPA) 
began an intensive study of nutrient and 
sediment transport in the Susquehanna River 
Basin.  Funding for the program was provided 
by grants from the PADEP and the USEPA’s 
Chesapeake Bay Program Office.  The long-term 
focus of the project was to quantify the amount 
of nutrients and suspended sediment (SS) 
transported in the basin and determine changes 
in flow-adjusted concentration trends at twelve 
sites.  Several modifications were made to the 
network including reducing the original twelve 
sites to six long-term sites then adding 13 sites 
in 2004 and four sites in 2005.  The current 
network consists of 23 sites throughout the 
Susquehanna River Basin varying in watershed 
size and land use.   
 
 Samples were collected monthly with eight 
additional samples collected during four storm 
events throughout the year.  An extra sample 
was collected each month at the six long-term 
sites including Towanda, Danville, Lewisburg, 
Newport, Marietta, and Conestoga.  Sample 
collection was conducted using approved USGS 
methods including vertical and horizontal 
integration across the water column to insure 
collection of a representative sample.  Samples 
were analyzed for various nitrogen and 
phosphorus species, total organic carbon (TOC), 
total suspended solids (TSS), and SS.  Data were 
used to calculate nutrient and sediment loads and 
trends using the USGS estimator model.  Results 
for annual, seasonal, and monthly loads were 
compared to long-term means (LTM) and to 
baseline data.  Trends for all parameters and 

flow were calculated over the entire time period 
for each dataset and compared to previous years’ 
results to identify changes.   
 
 2010 precipitation was dominated by four 
major rainfall events during the winter months 
of January and March and the fall months of 
October and December.  The March event was a 
nor’easter and the other three were Maddox 
Synoptic type events (Maddox et al., 1979).  
During the months containing these storms, 
between 62-64 percent of the annual TN load, 
69-77 percent of the annual TP load, and 83-91 
percent of the annual SS load were transported. 
 
 All comparisons of 2010 yields to initial 
baseline data showed improvements.  
Additionally, comparisons of baselines created 
from the first half of each dataset and baselines 
created from the second half have consistently 
shown that nutrient and SS levels have 
decreased between these two periods.  
Comparison of both periods to the initial five-
year dataset at each site showed that there were 
larger improvements early on in the data period 
and that the rate of improvements reduced 
somewhere in the middle of the period.   
 
 Consistent, basinwide trend results at all 
sites include downward trends for TN, DN, 
TON, DON, and SS.  Other common trends 
included downward trends for TP at all sites 
except Towanda, and downward for TOC at all 
sites except Lewisburg.  Unique findings 
included no trend for DP at both Towanda and 
Danville and upward trends for DOP at 
Towanda and Newport.  Conestoga was the only 
site to have downward trends for all phosphorus 
species.  This report discusses the findings from 
the Susquehanna Nutrient Assessment Program 
for the calendar year 2010.  
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BACKGROUND 
 
 Nutrients and SS entering the Chesapeake 
Bay (Bay) from the Susquehanna River Basin 
contribute to nutrient enrichment problems in 
the Bay (USEPA, 1982).  Several studies in the 
late 1970s and early 1980s showed high nutrient 
concentration in both stream water and 
groundwater and high SS yields within the 
Lower Susquehanna River Basin (Ott et al., 
1991).  Subsequently, much of the excessive 
nutrient and SS that entered the Bay were 
thought to originate from the lower Susquehanna 
basin.  Results from these studies concluded that 
the sources and quantities of the loads warranted 
determination.  In 1985, the PADEP Bureau of 
Laboratories, USEPA, USGS, and SRBC 
conducted a five-year study to quantify nutrient 
and SS transported to the Bay from the 
Susquehanna River Basin.   
 

The initial network consisted of two 
mainstem sites on the Susquehanna and 10 
tributary sites with the goal of developing 
baseline nutrient loading data.  After 1989, 
several modifications to the network occurred, 
including reduction of the number of stations to 
five in 1990, addition of one station in 1994, 
addition of 13 stations in 2004, and addition of 
three stations in 2005.  The current network 
consists of six sites on the mainstem of the 
Susquehanna River and 17 tributary sites, with 
nine sites being part of the original study 
network.  Four additional tributary sites will be 
added in 2012, making the total network 27 
sites, with six in New York, 20 in Pennsylvania, 
and one in Maryland.  Table 1 lists the 
individual sites grouped as long-term sites 
(Group A) and enhanced sites (Group B) along 
with subbasin, drainage area, USGS gage 
number, and land use.  Actual locations of 
current and future sites are shown in Figure 1.   
 
 All site additions from 2004 onward were 
added as part of the Chesapeake Bay Program’s 
Non-tidal Water Quality Monitoring 
Workgroup’s effort to develop a non-tidal 
monitoring network uniform in site selection 
criteria, parameters analyzed, and collection and 
analysis methodology.  Anticipated objectives 
for the network included the following:  to 

measure and assess the actual nutrient and 
sediment concentration and load reductions in 
the tributary strategy basins across the 
watershed; to improve calibration and 
verification of the partners’ watershed models; 
and to help assess the factors affecting nutrient 
and sediment distributions and trends.  Specific 
site selection criteria included location at outlets 
of major streams draining the tributary strategy 
basins, location in areas within the tributary 
strategy basins that have the highest nutrient 
delivery to the Bay, and to insure adequate 
representation of the various conditions in the 
Bay watershed among land use type, 
physiographic/geologic setting, and watershed 
size.  This project involves monitoring efforts 
conducted by all six Bay state jurisdictions, 
USEPA, USGS, and SRBC.  The purpose of this 
report is to present basic information on annual 
and seasonal loads and yields of nutrients and 
SS measured during calendar year 2010 at the 
six SRBC-monitored long-term sites, summary 
statistics for the additional 17 sites, and to 
determine if changes in water quality have 
occurred.   
 
DESCRIPTION OF THE SUSQUEHANNA 

RIVER BASIN 
 
 The Susquehanna River drains an area of 
27,510 square miles (Susquehanna River Basin 
Study Coordination Committee, 1970), and is 
the largest tributary to the Chesapeake Bay.  The 
Susquehanna River originates in the 
Appalachian Plateau of southcentral New York, 
flows into the Valley and Ridge and Piedmont 
Provinces of Pennsylvania and Maryland, and 
joins the Bay at Havre de Grace, Md.  The 
climate in the Susquehanna River Basin varies 
considerably from the low lands adjacent to the 
Bay in Maryland to the high elevations, above 
2,000 feet, of the northern headwaters in central 
New York State.  The annual mean temperature 
ranges from 53o F (degrees Fahrenheit) near the 
Pennsylvania-Maryland border to 45o F in the 
northern part of the basin.  Annual precipitation 
in the basin averages 39.15 inches and is fairly 
well distributed throughout the year. 
 
 Land use in the Susquehanna River Basin, 
shown in Table 1, is predominantly rural with 
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woodland accounting for 69 percent; agriculture, 
21 percent; and urban, 7 percent.  Woodland 
occupies the higher elevations of the northern 
and western parts of the basin and much of the 
mountain and ridge land in the Juniata and 
Lower Susquehanna Subbasins.  Woods and 
grasslands occupy areas in the lower part of the 
basin that are unsuitable for cultivation because 
the slopes are too steep, the soils are too stony, 

or the soils are poorly drained.  The Lower 
Susquehanna Subbasin contains the highest 
density of agriculture operations within the 
watershed.  However, extensive areas are 
cultivated along the river valleys in southern 
New York and along the West Branch 
Susquehanna River from Northumberland, Pa., 
to Lock Haven, Pa., including the Bald Eagle 
Creek Valley. 

 

 

Figure 1. Locations of Sampling Sites Within the Susquehanna River Basin 
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