INTRODUCTION

Nutrients and SS entering the Chesapeake
Bay (Bay) from the Susquehanna River Basin
contribute to nutrient enrichment problems in the
Bay (USEPA, 1982). The Pennsylvania
Department of Environmental Protection’s (Pa.
DEP) Bureau of Laboratories, the U.S.
Environmental Protection Agency (USEPA), and
the Susquehanna River Basin Commission
(SRBC) cooperated in a study to quantify nutrient
and SS transported to the Bay via the
Susquehanna River Basin.

Background

Pennsylvania entered into the Chesapeake
Bay Agreement in 1983 with Maryland, Virginia,
the District of Columbia, the USEPA, and the
Chesapeake Bay Commission to assist in the
effort to restore the Bay. This agreement was
reaffirmed in 1987 and 1992, and significant
efforts were undertaken to reduce nitrogen and
phosphorus loads to the Bay.

Portions of the Bay and its tidal tributaries
were included in Maryland's 1996 and 1998 lists
of impaired waters and in Virginia's 1998 list of
impaired waters, as required by the federal Clean
Water Act. This action typically results in the
development of a regulatory "total maximum
daily load" or TMDL for the affected watershed.
For the Bay, this means that the TMDL would
have to address the wupstream causes of
impairment in all the states with land areas
draining into it.

The Chesapeake 2000 Agreement and a
subsequent six-state Memorandum of
Understanding committed all six Bay watershed
states, the District of Columbia, and USEPA to
work together to restore Bay water quality using a
jointly defined set of water quality conditions
needed to protect aquatic living resources. The
new agreement seeks to avoid regulatory
approaches by achieving water quality
improvements prior to the timeframe when a
baywide TMDL would need to be established.
The agreement calls for its signatories to, "by
2010, correct the nutrient and sediment-related
impairments in the Bay and its tidal tributaries

sufficiently to remove the Bay and the tidal
portions of its tributaries from the list of impaired
waters under the Clean Water Act."

Given that the lower Susquehanna River
Basin is a significant source of SS to the Bay,
SRBC, in cooperation with the Pa. DEP, USEPA,
and the U.S. Geological Survey (USGS),
conducted a 5-year intensive study at 14 sites
from 1985-89. In 1990, the number of sampling
sites was reduced to five long-term monitoring
stations. An additional site was included in 1994,
and sampling at these six sites has continued to
the present day. Calculated annual loads and
yields of nutrient and SS showed year-to-year
variability that was highly correlated with the
variability of the annual water discharge (Ott and
others, 1991; Takita, 1996, 1998). These studies
also reinforced the indications from earlier studies
that the highest nutrient yields come from the
lower basin.

The existing Susquehanna River sediment and
nutrient sites are important in documenting
Pennsylvania's real progress in the Bay cleanup
effort. These sites have been used to keep track of
trends in water quality improvement. With
50 percent of the Bay's total freshwater inflow
coming from the Susquehanna River, these sites
are critical calibration sites for the Chesapeake
Bay Model, which is being used as a major tool in
planning the restoration effort.

Objective of the Study

The objective of SRBC’s monitoring program
is to collect monthly baseflow and daily, or more
frequent, samples during selected storms from the
six long-term monitoring sites in the Susquehanna
River Basin. The data are then used to compute
annual nutrient and SS loads and trends to
evaluate the results of nutrient reduction efforts.

Purpose of Report

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 2002, and to compare the TN, TP,
and SS loads with the baseline established from
the 1985-89 study. Seasonal and annual variation



in loads is discussed, as well as the results of
statistical trend analysis for the period January
1985 through December 2002 for nitrogen,
phosphorus, SS, total organic carbon (TOC), and
water discharge.

DESCRIPTION OF THE SUSQUEHANNA
RIVER BASIN

The Susquehanna River (Figure 1) drains an
area of 27,510 square miles (Susquehanna River
Basin Study Coordination Committee, 1970), and
is the largest tributary to the Bay. The
Susquehanna River originates in the Appalachian
Plateau of southcentral New York and central
Pennsylvania, 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 53° F (degrees Fahrenheit) near the
Pennsylvania-Maryland border to 45° F in the
northern part of the basin. Precipitation in the
basin averages 39.15 inches per year, and is fairly
well distributed throughout the year.

Land use in the Susquehanna River Basin,
shown in Table 1, is predominantly rural with
woodland accounting for 67 percent; agriculture,
29 percent; and urban, 2 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
represents the highest density of agriculture
throughout the basin. 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.

Major urban areas in the Lower Susquehanna
Subbasin include York, Lancaster, Harrisburg,
and Sunbury, Pa. Most of the urban areas in the
northern part of the basin are located along river
valleys, and they include Binghamton and Elmira-
Corning, N.Y., and Scranton and Wilkes-Barre,
Pa. The major urban areas in the West Branch
Susquehanna River Basin are Williamsport and
Lock Haven.

Table 1. Land Use Percentages for the Susquehanna River Basin and Selected Tributaries

Site Urban Agricultural Forested Other

Towanda 4 35 60 1
Danville 5 33 60 2
Lewisburg 2 15 81 2
Newport 2 28 69 1
Marietta 4 30 64 2
Conestoga 14 60 23 3
Susquehanna River Basin 2 29 67 2




