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Appendix K
Existing Conditions of the Watershed

The Chesapeake Bay and its watershed are among the most well-studied and best-understood
estuaries and watersheds in the world. This section presents information germane to the lower
Susquehanna River including the series of dams and reservoirs on the river, as well as the
Chesapeake Bay watershed. At times, discussion will focus on the Conowingo Reservoir (and its
dam) since it is the largest and most downstream reservoir. Holtwood and Safe Harbor Dams were
known to be in dynamic equilibrium at the start of this assessment. Because Conowingo Reservoir
was not believed to be in dynamic equilibrium and its reaching that condition could have a
potentially large effect on the Bay, more attention is focused on Conowingo Dam than Holtwood or
Sate Harbor Dams in this section.

This document summarizes information readily available on the CBP’s website accessible at
http://www.chesapeakebay.net, and the SRBC website, which is accessible at http://www.srbc.net.
References are provided in the text for specific information that is from less readily available
sources, such as from primary literature or government agency or privately-funded studies (gray
literature). Substantial monitoring has been conducted in the vicinity of Conowingo Dam to meet
various permitting requirements over the last several decades under the auspices of the MDNR
Power Plant Research Program (Patty et al., 1999).

Several investigations were conducted specifically for this study to obtain additional detailed existing
conditions information needed for modeling and plan formulation purposes. Reports from these
investigations, conducted by Maryland Geological Survey (MGS), US Geological Survey (USGS),
and US Army Corps of Engineers (USACE) Engineer Research and Development Center (ERDC),
are presented in other appendices to this report package. Findings of those investigations applicable
to sediment and associated nutrient management strategy development are discussed in Chapters 4
and 5 of the main report of this assessment instead of being presented in this section.

This section presents information on the Bay in terms of upper, middle, and lower Bay, as described
in Table K-1 and depicted in Figure K-1. This geographic subdivision correlates with Bay salinity
patterns. By this geographic subdivision, the upper Bay lies in Maryland waters, the middle Bay
includes waters within Maryland and Virginia, and the lower Bay lies within Virginia.

For the Susquehanna River basin, this section presents information based on whether it applies to
the lower Susquehanna River subbasin, other subbasins in the basin, or the entire basin, as
appropriate. The lower Susquehanna River subbasin is that region of the Susquehanna River basin
downstream of Sunbury, PA, to Havre de Grace, MD, excluding the Juniata River subbasin, as
shown in Figure 1-1 of the main report of this assessment.
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Table K-1. Bay Regions and Geographic Location

Bay and Tributaries

North of the Chesapeake Bay Bridge to mouth of
the Susquehanna River

Chesapeake Bay Bridge south to the mouth of the
Rappahannock River/Tangier Island

South of the Rappahannock River mouth/Tangier
Island to the mouth of Chesapeake Bay

Figure K-1. Major Regions of the Chesapeake Bay Mainstem
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- Upper Bay
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- Lower Bay

Source:  Chesapeake Bay Program.
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K.1 PHYSIOGRAPHY AND TOPOGRAPHY

K.1.1 Chesapeake Bay

The Chesapeake Bay is oriented north/south lengthwise with much of its interior remote from
oceanic influences or flushing seawater. Table K-2 presents a summary of the Bay’s physical
characteristics. The Bay possesses a large watershed in relation to its surface water area; for every
acre of water, there is more than 14 acres of land — a primary reason for the influence that its land
use has on Bay water quality. The Bay is predominantly shallow and flat-floored, but possesses a
deep axial channel in the mainstem and then other local deep-channel segments in tributary
waterways. Additionally, dredged channels merge with these natural deep areas down the Bay
mainstem, as well as on many of the tributary rivers (CBP, 2013).

At its northern end from the mouth of the Susquehanna River to about the area of Spesutie
Island/Elk Neck, the Bay possesses a broad area of shallow water called Susquehanna Flats, which is
depicted in Figure K-2. This area constitutes the delta of the Susquehanna River, and consists of
shoals and sandbars extending for several miles in an east-west and north-south direction
(Robertson, 1998). Much of this area is vegetated with submerged aquatic vegetation (SAV).
Several deeper water channels extend out from the mouth of the Susquehanna River into the upper
Bay and flats. Only the navigation channel extending from Havre de Grace to the south fully
connects with waters of equivalent depth in the mainstem Bay. Shallow waters of the Susquehanna
River delta in the upper Bay expanded substantially in area following European settlement, and the
expansive shallow flats that exist today largely derive from anthropogenic sedimentation
(Gottschalk, 1945).

Susquehanna River

Most of the basin’s headwaters originate on the Appalachian Plateau, and the river crosses the Ridge
and Valley and Piedmont physiographic provinces before reaching the Bay. The mainstem
Susquehanna River has an average gradient of 5 feet per mile, but has many areas of locally steeper
gradients through riffles and rapids. The width of the Susquehanna River varies greatly along its
length. The river is several hundred feetin width where it enters Pennsylvania from New York,

Table K-2. Chesapeake Bay Metrics

Characteristic Metric

Length 200 miles
Width 4 miles at Aberdeen, MD, to 30 miles at Cape Chatrles, VA

Average Depth 21 feet

Maximum Depth 174 feet

Water Surface Area 4,480 square miles
Water Volume 18 trillion gallons
Watershed Area 64,000 square miles

Source: CBP, 2013.
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increasing to about a half mile in width in natural sections of the river below Conowingo Dam.
River width is increased greatly in the reservoirs immediately upstream of the Safe Harbor,
Holtwood, and Conowingo Dams, to as much as a mile (PFBC, 2011).

K.1.2 Conowingo Resetvoir, Lake Aldred, and Lake Clarke

Each of the three lower Susquehanna reservoirs contains islands at its upstream end. Water depths
in Lake Clarke and Conowingo Reservoir increase towards the downstream end (where the dam is

located). In contrast, Lake Aldred’s greatest depths occur in the middle of the lake, and lake depth
decreases near the dam.

Lake Clarke is the shallowest, averaging about 15 feet deep. Lake Aldred is the deepest, with

greatest depths of 80 to 120 feet. The deepest areas of Conowingo Reservoir are located near the
dam, with reservoir depths averaging about 55 feet along the spillway gates and about 70 feet near
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the turbine gates. Substrate depth near Conowingo Dam is controlled by turbulence from the
turbines (Langland and Hainly, 1997).

K.1.3 Upland in Vicinity of Dams

The three dams of interest to this study lie across the Susquehanna River within the valley carved
out by the river. Rolling hills of the Piedmont in the vicinity of Conowingo Dam above the river
valley range in elevation from 250 to 400 feet maximum. The uplands above the river gorge in the
vicinity of Safe Harbor and Holtwood Dams rise to about 750 feet in elevation. The dams flooded
lower elevation lands in the river valley.

Conowingo Dam lies about 8 miles upstream of the boundary between the Piedmont and Coastal
Plain physiographic provinces on the Susquehanna River. The southern portion of the lower
Susquehanna River subbasin lies in the Piedmont physiographic province. The vicinity of the Safe
Harbor, Holtwood, and Conowingo Dams is underlain by metamorphosed rock that is resistant to
erosion. This material caused the river to carve a deep gorge into the bedrock in a narrow river
valley (SRBC, Subbasin Information, 2013). Historic and active quarries produce large topographic
depressions in upland areas.

K2 CLIMATE

The Susquehanna River basin possesses a sub-temperate and humid climate. Continental weather
conditions include cold winters with snow events and warm to hot summers. Within the basin,
precipitation and temperature are largely influenced by latitude and elevation. Both precipitation
and temperature increase from north to south and from west to east. Average annual air
temperatures are approximately 44°F in the northern portion of the basin and 53°F in the southern
portion. Average annual precipitation in Susquehanna River basin ranges from approximately 33 to
49 inches. An estimated 52 percent of this total precipitation is lost by evapotranspiration; the

remaining 48 percent infiltrates to groundwater or results in overland flow and streamflow runoff
(SRBC, 2013a).

Across the Susquehanna River basin, precipitation events can be severe, ranging from localized
thunderstorms to regional hurricanes. Storms that generate flooding in the study area include
northeasters and tropical storms. Northeasters can produce precipitation for a duration of up to
several days, and occur most frequently between December and April. Tropical storms produce
intense runoff over a shorter period of time, usually occurring between July and October.

Climate trends in the last two decades have shown wetter conditions on average, than in previous
decades. Increased precipitation has produced higher annual minimum flows and slightly higher
median flows during summer and fall (Najjar et al., 2010). Section 4.1.4 of the main report of this
assessment covers the topic of forecast climate change in more detail.

K.3 LAND USE

Land use is the human use of land — the natural and built environment features covering the earth's
surface that comprise land cover. As of 2003, 23 percent of the Chesapeake Bay watershed is used
for agriculture and almost 12 percent has been developed. Developed lands are concentrated in the
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vicinity of the cities of Baltimore, Norfolk, Richmond, Harrisburg, Scranton, Binghamton, and
Washington, DC, and their respective suburbs and radiating development corridors. Most of the
remaining land is forested. Agricultural land use shows a downward trend over the last several
decades, while developed land use shows an increasing trend over the same time period (CBP, 2013).

Land use patterns vary greatly within the Susquehanna River watershed, but range generally from
primarily forested in the upstream portions of the basin, to primarily agricultural and urban in the
downstream portions of the basin. These land use patterns specific to Susquehanna River watershed
are illustrated further in Table K-3 and Figure K-3.

Of the six subbasins in the Susquehanna River watershed, the lower Susquehanna subbasin is the
most developed. The lower Susquehanna subbasin is a major production area for hydroelectricity by
virtue of the geomorphic conditions, history, and proximity to human population favoring its
development there. Some of the most productive agricultural lands and largest population centers
of the Susquehanna River basin are located in the lower Susquehanna subbasin. Intense agricultural
activity occurs in many of the fertile soils throughout the subbasin. Significant urban areas include
York, Lancaster, and Harrisburg, all in Pennsylvania (SRBC, 2013a).

Land use affects anthropogenic nutrient inputs to the Bay and streams of the Susquehanna River
watershed. Excess nutrient inputs to the Bay are the principal stressor to the Bay ecosystem.
Agricultural and urban land uses generate nitrogen and phosphorus nutrient pollution, while forests
tend to retain most of the atmospherically deposited pollution they receive. Fertilized soils yield
more phosphorus nutrient pollutants when eroded than non-fertilized soils. Even though forest is
the largest single land cover in the Bay watershed, runoff from agricultural and urban lands often
bypasses forests and is substantial enough to overwhelm the mitigating effects of forests on water
quality, and Bay health is compromised as a result.

Land use also affects sediment transport processes. Agriculture and timber production can cause
increased upland erosion and delivery of sediments to streams. Urbanization promotes increased
runoff, which exacerbates streambank and channel erosion. Delivery of excess sediments to the Bay
is of concern because of environmental and navigational impacts.

Table K-3. Land Use as Percentage of Basin Area

Natural Vegetated
River Basin Developed | Vegetation | Cultivated | Wetland

Susquehanna 4 65 27 1

Lower

Susquehanna + 42

Notes:  Numbers do not add up to 100 percent due to rounding.
Source: USGS, 2006.
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Figure K-3. Land Cover in the Chesapeake Bay Watershed in 2001
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Source: Susquebanna River Basin Commission (SRBC).

The Susquehanna River basin was almost entirely forested prior to European settlement. After
European settlement, large-scale deforestation and land use conversion occurred due to increased
agriculture, energy demands (charcoal made from wood), and industrial logging. Deforestation
peaked in the early 1900s when only 30-percent forest cover remained in the basin. Since then,
forest cover has increased substantially from natural afforestation of abandoned agricultural lands, as
well as the institution of modern forestry and soil conservation practices, which include planting
trees (INC, 2010). Figure K-4 illustrates these land use historical changes.
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Figure K-4. Timeline of Land Use Activities from European Settlement to Present
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K4 HYDROLOGY

K.4.1 Bay and Tidal Waters

The Chesapeake Bay is the largest estuary in the United States, and the watershed discharging into
the Bay includes parts of six states (Delaware, Maryland, New York, Pennsylvania, Virginia, and
West Virginia) and all of the District of Columbia. Approximately one-half of the water in the
Chesapeake Bay comes from the 150 major rivers and streams in the Chesapeake drainage basin,
with the Susquehanna River being the principal source of fresh water to the Bay. Atlantic Ocean
water entering through the Bay mouth comprises the other half (CBP, 2013).

Bay Circulation from Rivers to Ocean

Water circulation in the Bay is primarily driven by the downstream movement of fresh water in from
rivers and upstream movement of salt water from the ocean. A gradient of increasing salinity is
produced proceeding oceanward. Tides pump water into and out of the Bay. In addition to salinity
differences, the earth’s rotation affects Bay circulation. Inflowing ocean water hugs the Eastern
Shore, while outflowing Bay water hugs the Western Shore. Wind can mix the Bay’s waters and
occasionally reverse the direction of the flows. Major storm and flood events cause the general
circulation patterns to break down (CBP, 2013).

Currents in the open waters of the middle and upper Bay are typically less than about 1 knot (1 knot
is 1 nautical mile per hour, or about 1.7 feet per second). Currents through narrows and natural or
dredged channels through shallow water can have velocities of up to several feet/second during ebb
and flood tides. Currents in the broad shallows of the Susquehanna Flats area of the upper Bay
during the SAV-growing season are typically very sluggish, and even during the non-growing season
are often less than about 0.3 knots because water movement tends to be slowed by frictional forces
in shallow water. Water exchange driven by tides and wind in the vicinity of the Susquehanna Flats
is focused into distinct channels. Within these channels, current velocities on the order of up to
several feet per second occur. Currents in the upper Bay during major Susquehanna River flow
events were modeled for this study; information on this effort is presented in Appendix B of this
assessment report.
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Water Column

In response to regional climate variation and its relatively shallow water depths, Bay surface water
temperatures fluctuate through the year, ranging from about 34°F in winter to 84°F in summer
(CBP, 2013). The variation in Bay annual surface water temperatures is among the widest of any
estuary in the world (Murdy, 1997, cited in Buccheister et al., 2013) due to the relatively shallow
average water depths.

Less dense, fresher surface water layers are seasonally separated from saltier and denser water below
by a zone of rapid vertical change in salinity known as the pycnocline (CBP, 2013). The pycnocline
plays an important role in Bay water quality acting to prevent deeper water from being reoxygenated
from above (Kemp et al., 1999). Pycnocline depth varies in the Bay as a function of several factors.
It shows general long-term geographic patterns as summarized in Table K-4, but varies over shorter
time periods as a function of precipitation and winds. When substantial freshwater inflow occurs
during warm weather months it promotes stronger stratification that can last for extended periods
during a year. Conversely, sustained winds in a single direction for several days can cause the
pycnocline to tilt, bringing deeper water up into shallows on the margins of the Bay.

Table K-4. Pycnocline Depth by Bay Region

Because of this partial seasonal separation

Pﬁ;ﬁ?gigﬁi L into layers, or strata, the Bay is classified as a

Bay Region (feet) partially stratified estuary.  Division of
surface from deeper waters varies depending

Upper 9to 12 on the season, temperature, precipitation,
Middle 18 to 36 and winds. In late winter and early spring,
melting snow and high streamflow increase

Lower 12 to 30 the amount of fresh water flowing into the

Source: Kemp et al,, 1999. Bay, initiating stratification for the calendar

year. During spring and summer, the Bay’s
surface waters warm more quickly than deep waters, and a pronounced temperature difference
forms between surface and bottom waters, strengthening stratification. In autumn, fresher surface
waters cool faster than deeper waters and freshwater runoff is at its minimum. The cooler surface
water layer sinks and the two layers mix rapidly, aided by winds. During the winter, relatively
constant water temperature and salinity occurs from the surface to the bottom (CBP, 2013).

Water Level Variations

Normal water level variations in the Chesapeake Bay are generally dominated by astronomical tides,
although wind and freshwater discharge into the Bay have impacts as well. The tidal range is 2.8 feet
at the mouth of the Bay at the Atlantic Ocean. Progressing northward up through the lower and
middle Bay, the tidal range diminishes, but unevenly. The tidal range is higher at the same latitude
along the Fastern Shore, as compared to the Western Shore. In the middle Bay, the tidal range
reaches a minimum of 1.0 feet along Maryland’s Western Shore, having a range of as much as 1.8
feet on the corresponding Eastern Shore. The tidal range increases somewhat in the upper Bay, and
funneling effects increase tidal range in some tidal tributaries. The tidal range at the mouth of the
Susquehanna River is 1.7 feet. Strong winds have the ability to force water in and out of the Bay,
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which can temporarily alter water levels. The most extreme changes in water levels occur due to
storm surge caused by northeasters and hurricanes (Boicourt et al., 1999). Sea level in the Bay varies
seasonally in accompaniment with prevailing wind patterns; it is typically higher in the summer than
in the winter (Boicourt et al., 1999; Zervas, 2001).

K.4.2 Watershed and Surface Nontidal Waters

The Susquehanna River is the longest river located entirely within the U.S. portion of the Atlantic
drainage, flowing 444 miles from Otsego Lake, NY, to the Chesapeake Bay. The drainage basin
covers 27,510 square miles, including half of the land area of Pennsylvania and portions of New
York and Maryland. The basin contains more than 49,000 miles of waterways. There are six major
subbasins: the upper Susquehanna, Chemung, middle Susquehanna, West Branch, Juniata, and lower
Susquehanna. The Susquehanna watershed encompasses over 43 percent of the Chesapeake Bay’s
total drainage area. The lower Susquehanna River subbasin contains numerous tributary watersheds,
including Conestoga River, Conodoguinet Creek, Swatara Creck, West Conewago Creek, Penns
Creek, Codorus Creek, Pequea Creek, Muddy Creek, Octoraro Creek, and Deer Creek (SRBC,
2013a).

The Susquehanna River basin includes free-flowing as well as dammed rivers. The Susquehanna
mainstem is a large free-flowing river over most of its length downstream to Safe Harbor Dam in
Pennsylvania. Over its free-flowing length, the river has several run-of-river dams (the final being
the York Haven Dam about 14 miles downstream of Harrisburg, PA), but these have minimal water
storage and do not create upstream reservoirs. Downstream of York Haven Dam, three major
hydropower dams impound large segments of the Susquehanna River, creating lake environments:
Safe Harbor Dam (Lake Clarke), Holtwood Dam (Lake Aldred), and Conowingo Dam (Conowingo
Reservoir or Pond).

Non-tidal streamflow varies seasonally. Winter months have relatively high-flows due to low
evapotranspiration and snowmelt delivering water to streams in moderately high pulse events.
Streamflows peak during spring months as snowmelt increases. High pulse events are highest in
magnitude and frequency during this season. More than 50 percent of the mean annual flow is
delivered between March and May. Flows are lowest between July and October, when
evapotranspiration rates are highest. The magnitude of median daily streamflow is significantly
higher (approximately 10 times) in spring than in the summer and fall when flows are at their lowest
because of evapotranspiration (TNC, 2010). During extreme flood events, strong river currents
extend downstream into the upper Bay.

During the period 1985 to 2010, USGS determined that the annual average flow in the Susquehanna
River near Conowingo, MD, ranged from a minimum of 23,560 cfs (cubic feet per second) to a
maximum of 65,540 cfs. Median annual average flow over this time period was 35,575 cfs (Zhang et
al., 2013). Droughts and storms produced substantially lesser and greater flows, respectively, over
that time period, however.

USACE and SRBC recognize the Susquehanna River basin as one of the most flood-prone basins in
the United States from a human impacts perspective. Flow conditions can vary substantially from
month to month; floods and droughts sometimes occur in the same year. Floods can scour large
volumes from the river bed and banks, and convey large quantities of nutrients and sediment
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downstream. Floods can occur in any month, but are most frequent in the spring months in
response to rain on snowmelt events or rain on saturated soils. Floods in winter months occur
typically in response to rain on snow events, possibly combined with ice jams (as in January 1996).
Coastal storms or severe hurricanes typically cause summer floods (Shultz, 1999; SRBC, 2013a).
Hurricane Agnes (June 1972) was the most severe flood in recent history. Flow was nearly 1 million
cubic feet per second (cfs) at the Harrisburg gage, which is more than 60 times median daily
streamflow (TNC, 2010; SRBC, 2013a). Together, Hurricane Irene and Tropical Storm Lee
contributed more than 2 feet of rain on much of the watershed between August 27 and September
8, 2011, resulting in flows peaking at 778,000 cfs, 41 times the normal September flow of 18,800 cfs.
This is the third highest flow measured at Conowingo Dam since recordkeeping began (MDNR,
2012). Although there are numerous flood control reservoirs in the basin, the cumulative hydrologic
impact of these structures on the magnitude of flood events reaching the three lower dams is
minimal.

The flows and water levels of the lower Susquehanna River are affected by four conventional
hydroelectric stations (York Haven, Safe Harbor, Holtwood, and Conowingo) and one pumped
storage project (Muddy Run). River flows in the lower basin are highly variable during any given
year. Flows and water levels below each hydroelectric station fluctuate considerably based primarily
on natural flow variations resulting from precipitation events, but also from electric power demand,
water withdrawal, recreational use, hydropower project-related operational constraints, and point
and nonpoint source discharges (URS and Gomez and Sullivan, 2012a).

Conowingo Reservoir, Lake Aldred, and Lake Clarke

Conowingo Reservoir straddles the boundary between Pennsylvania and Maryland, whereas Lakes
Aldred and Clarke lie entirely in Pennsylvania. Table K-5 presents information on the physical
characteristics of the three reservoirs.

Conowingo Reservoir is occasionally subject to strong winds during storm events that may result in
wind-generated wave action along shorelines of the reservoir, islands, and tributaries. These winds
in combination with incoming river flows and outgoing dam flows contribute to vertical circulation
in the reservoir (Normandeau Associates and GSE, 2012).

Table K-5. Physical Characteristics of Manmade Water Bodies on Lower Susquehanna River

Width Range (miles)

Channel Length
Dam Water Body Minimum Maximum (miles)

Conowingo Conowingo Reservoir 0.3 1.3 14.7

Holtwood Lake Aldred 0.2 1.0 8.1
Safe Harbot Lake Clarke 0.6 1.7 9.3
Source: Hainly et al., 1995.
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Environmental History

Changes in forest cover directly influenced historic hydrology. Following European settlement, as a
consequence of reduced forest cover, streams and rivers had higher base flows during the summer
and fall months. Base flows were higher because fewer trees resulted in a decrease in
evapotranspiration during the growing season. Periods of low forest cover are also associated with
flashier hydrographs (TNC, 2010). Water yield and sediment load from the landscape increased
following European settlement with denudation from deforestation and farming (Seagle et al., 1999).

K.4.3 Groundwater

Groundwater in the Piedmont occurs at the base of saprolite (decomposed rock that has weathered
in place) and in underlying bedrock. Generally, most groundwater in the crystalline rock of the
Maryland Piedmont is contained in the saprolite; there is very little storage capacity in the rocks
themselves, as depicted in Figure K-5. Groundwater in bedrock occurs in fluid-filled fractures in the
rock, including joints and faults. These features may be subsequently expanded through weathering
of the bedrock. Joints and fractures are recharged by water from the overlying saprolite (Nutter and
Otton, 1969). Groundwater in Harford and Cecil Counties, MD, is typically somewhat acidic, soft
to moderately hard, and may occasionally have high iron concentrations (Nutter, 1977; Otton et al.,
1988). Low amounts of total dissolved solids are also common in the area’s groundwater.

Figure K-5. Typical Piedmont Hydrogeologic Condition in the Chesapeake Bay Watershed
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K.5 WATER QUALITY

Water quality considers chemical, physical, and biological characteristics of water. Of principal
interest to this study are water quality characteristics affecting aquatic life. These include salinity,
temperature, dissolved oxygen (DO), water clarity, and nutrient content. Natural physical
characteristics of waterways, as well as effects of human activities, control water quality. Section 2.1
of the main report of this assessment provides information on the Clean Water Act as it relates to
water quality.

K.5.1 Chesapeake Bay

Salinity

Salinity is an important factor controlling the distribution of Bay plants and animals. Salinity is the
concentration of dissolved solids in water and is often discussed in terms of parts per thousand
(ppt). In Maryland, Bay surface waters range from fresh in headwaters of large tidal tributaries to a
maximum of about 18 parts per thousand (ppt) in the middle Bay along the Virginia border, as
illustrated in Figure K-6. Salinity varies during the year, with highest salinities occurring in summer
and fall and lowest salinity in winter and spring. Table K-6 provides water salinities and their
classifications. Waters with 0.5 ppt to 30 ppt are described as brackish, while concentrations less
than 0.5 ppt are considered fresh (CBP, 2013). Bay salinity affects other water quality parameters by
controlling microbial activity and processes in the water column and sediment.

Seasonal stratification produces vertical salinity differences in warm weather months in the middle
and lower Bay. Waters below the pycnocline may be several to more than 10 ppt greater in salinity
than surface waters in warm water conditions. Vertical salinity differences are greatest when
substantial freshwater inflow occurs during warm weather months (Maryland BayStat, 2013).

The Susquehanna River provides about half of the Bay's freshwater inflow. The relative importance
of the Susquehanna River as a source of freshwater inflow becomes greater progressing northward
in the Bay. The Susquehanna River provides 87 percent of freshwater inflow for the portion of the
Bay north of the Potomac River (Boicourt et al., 1999).

Table K-6. Water Salinity Classification and General Occurrence in Bay Mainstem

Venice System Bay Region
Water Salinity Salinity Generally
(ppt) Classification Common Term Occurring In

0to 0.5 Fresh Fresh Upper
05t05 Oligohaline Brackish Upper
5to 18 Mesohaline Brackish Middle
18 to 30 Polyhaline Brackish Lower

Classification Sonrce: Cowardin et al., 1979.
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Figure K-6. Maximum Average Annual Bay Water Salinity
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Estuarine Turbidity Maxima (ETM)

The ETM zone is an area of high concentrations of suspended sediment and reduced light
penetration into the water column. Fach of the Bay’s major tidal tributary systems has an ETM
zone near the upstream limit of saltwater intrusion, as shown in Figure K-7. The Susquehanna River
ETM zone occurs in the