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1. A Call to Action
Watersheds was adopted in September 2002 by the Chester County Board
of Commissioners as the water resources element of LANDSCAPES, the
Chester County Comprehensive Plan. In addition, Watersheds will serve as
a county-wide Rivers Conservation Plan under the Pennsylvania Keystone
Rivers Conservation Program allowing all unlisted streams within Chester
County to be added to the Pennsylvania Rivers Conservation Registry.
This Executive Summary highlights several of the key conclusions of the
Watersheds Plan.
Chester County is blessed with approximately 1,300 miles of streams, creeks,
and tributaries, and 780 square miles of underlying ground water aquifers.
These aquifers and streams exist as 21 watersheds. Each watershed drains a
unique area of Chester County land and the ground water that lies beneath
that land through a connected network of streams. These 21 watersheds
originate within Chester County. Waters from the watersheds in the north,
east and center of Chester County ultimately drain to the Delaware Bay.
Waters from the County’s western watersheds ultimately drain to the
Chesapeake Bay. Figure 1 presents a map of the watersheds within which
Chester County is located.
Over the past 50 years, dramatic improvements in the condition of our
water resources have been achieved. But some of the toughest, most persistent problems remain. In Chester County 21% (or 276 miles) of all streams
are currently “impaired” by pollutants and runoff from agriculture, existing
development and wastewater discharges (Figure 2). Frequent flooding is
affecting more people. Localized areas of ground water quality impacts have
been identified. Concerns have been raised regarding the potential overwithdrawal of water from streams and ground water. Compounding the
problem of addressing the problems and protecting the resources within the
County’s watersheds, are the numerous municipal governments that exist
within each watershed.
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Yet Chester County is also rich with many water-based natural, scenic,
recreational and economic resources within its watersheds and streams
(Figure 3). Most (80%) of the County’s watersheds are sources of public
drinking water supplies. Six water supply reservoirs, 8 surface water intakes,
and dozens of public water supply wells are located within Chester County.
Five major stream systems have been designated as Federal Wild and Scenic
Rivers, Pennsylvania Scenic Rivers, or National Heritage Corridors. Nearly
50% of Chester County’s watersheds contribute to streams designated by the
Commonwealth as either Exceptional Value or High Quality waters.
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Figure 1:
Watersheds of Chester County, PA
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Figure 2:
Impaired Streams
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Figure 3:
Stream Resources and Reservoirs
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The purpose of Watersheds is to provide guidance and recommendations
to accommodate existing land use and planned growth in a manner that is
consistent with the natural characteristics of our streams and aquifers, and
that sustains:
• Ground water recharge,
• Stream baseflows,
• Stable stream channel processes,
• Flood-carrying capacity of streams and their floodplains,
• Water quality of streams and ground water, and
• Riparian and aquatic living resources.
Watersheds inventories the planning needs, water quality and quantity problems, and stream resources and uses that warrant protection for all of the
watersheds of Chester County. The Plan presents maps, tables and descriptive information to allow each municipality to understand the needs and
opportunities within their watershed(s) and their role and recommended
actions for improving and sustaining those resources.
Watersheds is an Integrated Water Resources Plan for Chester County and
its watersheds. Like LANDSCAPES, the planning horizon for Watersheds
is 2020. Watersheds is based on supporting documentation, published in
the “Chester County, Pennsylvania Water Resources Compendium”. The
Compendium presents the technical background for Watersheds, as well as
the results of extensive stakeholder input, data collection and analyses,
modeling, and planning exercises. The Compendium serves as the reference
document for Watersheds and can be used to obtain additional information
or assist municipalities and others in better planning for the future.
Watersheds was developed using extensive public input and involvement.
The Chester County Water Resources Task Force, appointed by the Chester
County Board of Commissioners, served as a steering committee throughout
the entire planning process. The Task Force included representatives from
over 40 different entities involved in aspects of water resources and land use
management. In addition, representatives from several state agencies and
river basin commissions also participated.
During the planning process, two series of four public meetings were held at
various locations across Chester County to solicit input from the public, and
a Public Hearing was held on the final draft Plan in August 2002. Numerous
workshops, presentations, and surveys were conducted to obtain stakeholder
input. The high level of public involvement indicates the deep commitment
that the constituents of Chester County hold for their watershed resources. It
also helped insure that the Plan addressed the most pressing needs and issues.

Table of Contents
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2. A Primer — What is a Watershed?
No matter where you are, you’re in a watershed! A watershed
is the area of land that captures rain and snow and stores, filters, drains or seeps this water into a common marsh, stream,
river, or lake. A watershed is surrounded by ridgelines that
form its boundary and separate it from adjacent watersheds.
John Wesley Powell, scientist-geographer, described a watershed as: “that area of land, a bounded hydrologic system, within which all living things are inextricably linked by their
common water course and where, as humans settled, simple
logic demanded that they become part of a community.”
Watersheds include the land area, bounded by ridges, that drain to a common stream or stream network. They, of course, also include the streams
that drain that land area. But watersheds also include the ground water and
aquifers located underground and below the entire land area that contributes to those streams. Ground water is perhaps the most important component of a watershed, as it provides the water that flows from springs and
provides about 60% of the water that flows in streams. Figure 4 shows the
components of a watershed.
Watersheds presents a primer on the basic components of watershed science.
This primer describes how watersheds function, how streams and ground
water exist and interact, what vital functions are provided by forested riparian buffers, and the impacts that land uses can have on water resources. The
Plan also discusses how “Best Management Practices” (or BMPs) have been
developed and implemented to allow economically productive land uses to
exist while protecting the natural resources of the watershed.
Figure 4:
What is a Watershed?
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Previous Section
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3. A Snapshot —
What We’ve Learned
As part of the overall Watersheds planning process, the
21 watersheds that originate within Chester County
were evaluated. Many types of water data were collected and synthesized, many maps were prepared to present and interpret the data, and numerous analyses were
performed. The methodologies and results are detailed
in the Compendium, and summarized in Watersheds.
Community Values

The Plan summarizes an assessment of “community values” and lists the most pressing concerns (or “perceived
problems”) that were identified by the public. The overall highest priority concerns identified through the planning process are:
• Lack of integration of water resources in land use planning.
• Growth depleting ground water supplies and reducing ground water
recharge.
• Lack of coordination between land use and water supply decisions.
• Need for education at all levels regarding water resources management
issues.
• Cumulative ground water withdrawals not sustainable in the long-term
without environmental damage.
Land Use and Population

Water quality and quantity impacts are often directly related to land use and
population growth. Agriculture (42%), development (26%), and woodland
(30%) dominated Chester County’s landscape in 1995 (latest available land
use data). Population growth projections estimated an increase in population
of 25%, from 421,686 (1998 estimate) to 527,818 by 2020.
Impervious Cover

The projected growth will increase the amount of developed lands and
reduce the amount of woodland and agricultural lands over the next 20
years. This will increase the amount of impervious cover (including paved
areas, rooftops and other land cover that does not allow rainfall to directly
infiltrate into the soil). Watersheds with over 20% of their land area covered
with impervious surfaces often show flow patterns and water quality that
are indicative of a degraded (or impaired) watershed. As of 1995 land use
data, Valley (East) Creek, Trout Creek, and Gulph Creek drainages within
Chester County are estimated to have greater than 20% impervious cover.
Stream Water Quality

Table of Contents
Previous Section

Impaired streams are given highest priority when developing programs of
stream restoration and water quality improvement. Of the 1,310 miles of
streams within Chester County, approximately 1,132 miles have been
assessed by the Pennsylvania Department of Environmental Protection
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(PADEP). Of those assessed, approximately 276 miles of streams (or about
21%) have been listed on the Pennsylvania Section 303(d) (Federal Clean
Water Act) list of impaired waters (see Figure 2). The primary sources of
impairments are water/flow variability and alterations, nutrients, siltation,
and turbidity. Total Maximum Daily Loads (TMDLs) have been approved
and others are currently under development for impaired streams in the
Brandywine Creek, Red Clay Creek, White Clay Creek, Christina River, and
certain drainages to the Schuylkill River. Watersheds presents further information on the causes of impairments and state stream designations.
Biological Diversity

Biological diversity of the County’s watersheds is described as very good in the
Plan. The conclusions of over 30 years of biological monitoring by the U.S.
Geological Survey (USGS) are presented. The numerous Pennsylvania Natural
Diversity Index (PNDI) sites that exist across the County, which include at
least 20 species listed as being of “special concern,” are also presented.
Cultural and Historic Resources

The cultural and economic heritage of Chester County is largely based
on the existence of the many free flowing streams that supported Native
American communities and later many mills and industries. Chester County
now has hundreds of historic features, many that are water-based cultural
resources. These present an important reminder of the inseparable linkage
between the economic development of Chester County and its water
resources.
Stormwater Runoff and Flooding

Stormwater runoff is the most pervasive problem within Chester County’s
watersheds. This results in pollution, instream erosion, flooding, and loss of
top soil and ground water recharge, among many other problems. Watersheds
identifies areas where flooding problems exist and areas where excessive
nonpoint source pollutant runoff is occurring. Watersheds also summarizes
the existing stormwater management regulations and evolving techniques to
reduce the impacts of runoff while accomplishing desired land development.
The pending National Pollution Discharge Elimination System (NPDES)
Phase II regulations will be required to be implemented by about one-third
of Chester County’s municipalities to address some aspects of stormwater
quality and volume of runoff.
First Order Streams

A relatively high percentage of Chester County’s streams is comprised of
first order streams. Protection of the stream corridors along these smaller,
first order streams is a critical but often neglected aspect of watershed protection. First order streams are the “roots” of a watershed. They typically
comprise over half of the total stream miles and drainage areas of any watershed. Yet individually they exhibit very small flows and are highly vulnerable
to impacts of pollutants, stormwater flows, and ground water withdrawals.
Figure 5 shows the streams of the study watersheds and the land areas that
contribute to these small first order streams. Throughout the County, over
58% of the land area drains to a first order stream. With over 72% of its
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Figure 5:
Drainage Areas of First Order Streams
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land area supporting first order streams, Pigeon Creek watershed has the
largest percentage of contributing land area in first order drainage areas. Of
the over 1,310 miles of streams within Chester County, approximately 710
stream miles (54%) are first order streams. Watersheds presents additional
information on first order streams as well as the results of analyses of the
land uses within the immediate corridor of first order (and larger) streams.
Total Water Balances

Total water balances are used to quantify and understand the movement of
water through the hydrologic cycle of an individual watershed. USGS has
performed several watershed water budget studies that estimate the annual
average contribution of each component to the overall watershed water
budget for Chester County (presented as components of total precipitation
in inches per year):
• Precipitation averages 46 to 47 inches per year.
• Surface runoff averages about 7 to 8 inches per year (approximately 16%
of average annual rainfall).
• Stream baseflow from ground water averages about 12 to 14 inches per
year (approximately 28% of total average annual rainfall).
• Evaporation and transpiration of water back to the atmosphere averages
about 23 to 27 inches per year (approximately 55% of total average annual rainfall).
Ground Water Balances

Ground water balances are also presented in Watersheds to gain an understanding of the stress that water consumption may be putting on the aquifers
and stream baseflows of Chester County. Ground water balances total the
volume of water withdrawn from and recharged to the aquifers by society. In
Chester County ground water contributes a significant portion of the water
supplies and contributes about 60 percent of the total annual flow of streams.
Thus, it is important to understand whether or not ground water depletion is
occurring and if so, to what extent it will also deplete stream baseflow.
In dry weather, the baseflow in streams is the direct result of ground water
discharge to the stream bed. These flows can be numerically described in a
number of ways. One such method is the “1 in 25 year average annual baseflow,” or the average annual low flow that can be anticipated to occur on
average once in every 25 years. Because low flows represent ground water
discharge, the 1 in 25 year average annual baseflow is used as a guide for
assessing ground water balances and impacts of ground water withdrawals.
All subbasins in the 21 watersheds were analyzed to calculate this statistical
flow rate as a relative measure of sustainability of cumulative ground water
withdrawals. These values for each subbasin are presented in Watersheds.
The amount of ground water consumed (withdrawn and not returned to the
ground water) was also estimated from available data and compared to the
1 in 25 year average annual baseflow to provide an indication of the relative
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stress that water consumption has placed on the ground water resources of
the watersheds and subbasins.
Figure 6 shows the subbasins in the study watersheds and estimates of their
net ground water withdrawals as a percent of the volume of their 1 in 25
year average annual baseflow for 1998. With the exception of Trout Run,
one Schuylkill River drainage, Crow Creek, and West Valley Creek (in
Brandywine Creek watershed), the net ground water withdrawals are relatively low throughout the study watersheds as compared to their corresponding 1 in 25 year average annual baseflows, indicating substantial ground
water is available for future use in Chester County.
Water Withdrawals and Discharges

Water withdrawals and discharges were analyzed to estimate the total volume of water removed from and returned to the watersheds and their subbasins. There are over 650 points of water withdrawal from ground water
and streams, 125 surface water discharge points, and 190 recharge points
permitted by regulatory agencies within the 21 study watersheds. Watersheds
presents the conclusions of these analyses, including estimated total volumes
of withdrawals by type of source, and estimated total volumes of discharges
and recharges.
Present and Future Water Needs

Present and future water supply needs are surprisingly modest when compared with the availability of surface and ground waters that exist within
Chester County. Perhaps the most important finding of Watersheds is that
projected water needs can generally be met on a sustainable basis when
viewed either on a watershed or subbasin scale.
Water Supply

Water supply systems in the study watersheds range from single wells serving
private homes to large public supply systems with many surface and ground
water sources and extensive interconnected piping systems. It was estimated
that in 1998 approximately 60% of Chester County’s population relied on
public water systems and 40% relied on individual water wells. Total estimated average daily water use for Chester County for 1998 was 42.1 million
gallons per day (MGD) and is estimated to
increase to about 52.5 MGD by 2020. Of this
total volume used, it was estimated that in
1998, 74% was delivered by public water systems and 26% was delivered by individual
wells. This breakdown is projected to shift
slightly in 2020 to an estimated 77% of total
volume provided by public water systems and
23% provided by individual wells.
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Figure 6:
Net Ground Water Withdrawals as a Percent of 1 in 25 Year Average Annual Baseflow (1998)
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In general, the existing water supply systems appear to be providing safe and
reliable water supplies. An evaluation of existing problems in water supply
systems was conducted, based on the results of surveys received from water
utilities. System operators identified several key issues and impediments that
they are facing, including new regulatory water quality standards and protection of source waters from pollutants. Protection of the sources of public
drinking water supplies is rapidly gaining attention as an important need.
Most of the watershed areas in Chester County are sources of public water
supplies, with stream intakes or reservoirs present on several streams.
Another key issue identified through the municipal surveys is the need to
integrate the planning for new water sources and infrastructure expansion
with local land use planning. Coordination between water supply planning
by utilities and land use planning by municipalities needs to be improved.
Better mechanisms for coordination and cooperation are available and are
beginning to be implemented.
Wastewater Disposal

Available data describing wastewater systems were very limited. Available
permit data for wastewater discharges were collected and used in the water
balance analyses. Estimates of septic system discharges were calculated using
assumed gallons per capita per day values. In general, areas where physical
conditions may limit the effectiveness of on-lot septic systems, public sewer
systems have already been constructed or are planned. It was estimated that
approximately 60% of the 1998 population of Chester County relied on public wastewater systems.

Table of Contents
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4. Goals and Objectives —Achieving the Vision
The key elements of any watershed— its land, ground water, streams, biological resources, climate, and people — are inter-dependent. Thus, it is critical
to have a set of integrated goals and objectives that strive to balance human
activities with the preservation of the watershed resources. The seven goals
of Watersheds are based on the inter-related management needs of Chester
County’s watersheds:
• Engage and Educate Individuals, Communities and Governments in
Watershed Stewardship.
• Enhance Water-Based Recreational and Cultural Resources.
• Preserve Natural Resources.
• Improve Water Quality.
• Reduce Stormwater Runoff and Flooding.
• Protect Watershed Water Balances.
• Integrate Utility and Municipal Planning to Meet Future Water Supply
and Wastewater Needs.

Table of Contents
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A set of objectives are provided for each goal. Collectively, the goals and
objectives represent the guiding principles and philosophy for the activities
and decisions of the “communities” of Chester County’s watersheds. The goals
and objectives are intended to apply to all members of these “communities”
and all members of these “communities” have an important role in watershed
stewardship. These “communities” collectively include the municipalities,
non-government conservation organizations, land-owners and managers,
developers, utilities (of all types and ownership), regulators, government agencies, homeowners, and all other entities and individuals responsible for use of
the watershed lands and resources. A few of the key points addressed by the
goals and objectives of Watersheds are presented below.
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Goal 1:
Engage and Educate Individuals, Communities and Governments
in Watershed Stewardship

Effective watershed management requires the commitment and active participation of everyone. All levels of government with lands or activities
within the watersheds should make the commitment and assume the responsibility of watershed stewardship in their activities. By reducing water use,
minimizing the unnecessary release of chemicals into the environment,
encouraging healthy riparian habitats, and increasing the awareness of the
potential impacts of human activities on water resources, ALL individuals
can contribute to improving the integrity of our natural water resources.

Goal 2:
Enhance Water-Based Recreational and Cultural Resources

Keeping the public “connected” to the natural water resources of Chester
County and fostering their commitment and care for the well being of these
resources is essential to the success of Watersheds. Engaging the public
requires direct and easily accessible links to the streams and related
resources. As development expands across the watersheds, many streams
are becoming isolated from public view and access. One of the highest
priorities of the objectives and strategies of Watersheds is to maintain and
enhance the public’s access, enjoyment and recreational uses of the watersheds’ natural resources, and to enhance their understanding of our historic
and present connection with and inter-dependence on these resources.

Goal 3:
Preserve Natural Resources

This goal and its objectives address numerous aspects of natural resources
preservation including: protecting ground water recharge, instream resources
(stream channels, living aquatic resources and their habitats), first order
streams, and “sensitive resources;” establishing networks of forested riparian
buffers; assessing cumulative impacts of planned development on natural
resources; and establishing land preservation priorities.
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Goal 4:
Improve Water Quality

The highest priority for improving water quality is to restore streams and
watersheds to achieve the state water quality standards for their designated
use where these standards are currently not being met. The objectives strive
to raise the standards and to improve or maintain higher water quality standards in waters supporting “sensitive resources” and sources of drinking
water supplies. The objectives also strive to eliminate future contaminants
from being introduced into streams and ground water. Removing sediments,
nutrients and pollutants from stormwater runoff prior to its release to
streams is the most promising and widespread approach needed in Chester
County’s watersheds. By using effective BMPs to capture the runoff from
rainfall events up to the 1-inch storm, between 85% and 90% of the total
annual average rainfall runoff can be handled through BMPs for pollutant
reduction prior to release to streams.

Goal 5:
Reduce Stormwater Runoff and Flooding

Watersheds addresses stormwater in a more comprehensive manner than
traditional stormwater management has taken. To be effective, stormwater
management must address the “10 principles of comprehensive stormwater
management.” These are listed and defined along with the technical justification and rationale in the Plan. In brief, the “10 principles” address: reducing the volume of stormwater generated, maintaining “open-meadow” runoff
and infiltration conditions, protecting ground water recharge, removing pollutants prior to the release of stormwater to streams, re-establishing stable
geomorphology and stream channel processes, reducing flood peak runoff
rates and volumes, insuring long-term operation and maintenance of
stormwater facilities, protecting adjacent lands from direct stormwater discharges, establishing forested riparian corridor networks, and protecting wetlands and floodplains.
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Goal 6:
Protect Watershed Water Balances

Watersheds was developed on the premise that individual watershed water
balances must be maintained to protect the integrity of the watersheds and
their resources. This applies to how much water is withdrawn, where it is
taken, and where it is ultimately discharged. This goal and its objectives
address several aspects of managing water balances that include protecting
the natural hydrologic characteristics of the watersheds, expanding water
conservation and re-use to reduce the volume of water needed to be withdrawn, coordinating planning and evaluation of proposed uses and potential
impacts of water use projects, protecting instream flows during periods of
drought and low streamflows, applying net cumulative ground water withdrawal management targets, balancing the use of ground water and surface
water sources, locating large water withdrawals and discharges where they
can provide the best advantage for the watershed, and reducing water use
during droughts.

Goal 7:
Integrate Utility and Municipal Planning to Meet Future Water Supply
and Wastewater Needs

This goal and its objectives address several techniques to assist municipalities in responding to emerging water supply and wastewater planning needs
while maintaining consistency with their local planning. The discussion
addresses the need for protecting a safe, clean, long-term supply of water for
all users, delineating municipal planned public water/wastewater service
areas, coordinating multi-municipal Integrated Water Resources Planning,
evaluating new water source and infrastructure alternatives, and protecting
sources of public water supplies. In particular, Watersheds provides recommendations to maintain consistency between local planning and infrastructure expansion to help guide growth into the most appropriate areas and to
protect areas designated to remain rural.

Table of Contents
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5. Priorities for Watershed Management—
Where to Begin
The seven goals of Watersheds are inter-related and inter-dependent. Each
goal involves aspects of water quality, water quantity, and protection of
existing sensitive resources. To identify the most pressing needs in each
watershed and across the region, a series of multi-criteria evaluations and
prioritization exercises were conducted to:
• Identify regional priorities among the 21 watersheds—Valley Creek,
Chester Creek and Brandywine Creek were concluded to be the highest
overall priority watersheds.
• Identify regional priorities among all 78 subbasins within the 21 watersheds —West Valley Creek (in Brandywine Creek watershed) was concluded to be the overall highest priority subbasin.
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Part 10 presents an overall inventory of management needs for each watershed. This listing was based on a synthesis of all information collected for
each watershed. From this list, Table 1 was prepared to highlight the priority
management objectives for each watershed. To assist municipalities, conservation organizations and other entities in addressing the priority needs and
objectives of each watershed, individual watershed action plans were prepared and published separately for the 15 largest watersheds.
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Table 1:
Priority Management Objectives for 21Individual Watersheds
Watershed

Priority Management Objectives

Brandywine Creek

1) Reduce stormwater runoff.
2) Restore water quality of “impaired” streams.
3) Protect vegetated riparian corridors.
4) Increase public access to streams.
5) Undertake integrated water resources planning for growth areas.
6) Implement other source water protection measures for water supply intakes,reservoirs and wells.
7) Protect/enhance water-based cultural, historic and recreational resources.

Chester Creek

1) Reduce stormwater runoff.
2) Restore water quality of “impaired” streams.
3) Protect vegetated riparian corridors.
4) Increase public access to and recreational use of streams.
5) Implement other source water protection measures for water supply intakes, reservoirs and wells.

Christina River

1) Restore water quality of “impaired” streams.
2) Reduce stormwater runoff.
3) Protect vegetated riparian corridors.
4) Protect/enhance water-based recreation and public access.

Conestoga Creek

1) Restore water quality of “impaired” streams.
2) Protect ground water quantity.

Crum Creek

1) Reduce stormwater runoff.
2) Restore water quality and channel stability of “impaired” streams.
3) Protect vegetated riparian corridors.
4) Increase public access to and recreational use of streams.
5) Protect/enhance water-based historic, cultural resources.
6) Implement other source water protection measures for water supply intakes and reservoirs.

Darby Creek

1) Reduce stormwater runoff.
2) Restore water quality of “impaired” streams.
3) Increase public access to and recreational use of streams.

Elk Creek

1) Protect ground water resources.
2) Implement comprehensive stormwater management.
3) Protect vegetated riparian corridors.
4) PADEP assess streams.
5) Increase public access and recreational use of streams.
6) Reduce nonpoint source pollutant runoff.
7) Undertake integrated water resources planning for growth areas.

French Creek

1) Implement comprehensive stormwater management.
2) Protect water quality from nonpoint source pollutants.
3) Protect vegetated riparian corridors.
4) Protect first order streams.
5) Protect/enhance water-based cultural, historic, recreational resources and public access.
6) Undertake integrated water resources planning for growth areas.

Gulph Creek

1) Reduce stormwater runoff.
2) Restore ground water balance.

Northeast Creek

1) Protect ground water resources.
2) Implement comprehensive stormwater management.
3) Protect vegetated riparian corridors.
4) PADEP assess streams.
5) Protect first order streams.
6) Reduce nonpoint source pollutant runoff.
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(Table 1 continued)

Watershed

Priority Management Objectives

Octoraro Creek

1) Restore water quality of “impaired” streams and ground water.
2) Reduce agricultural nonpoint source pollutants.
3) Implement comprehensive stormwater management.
4) Protect vegetated riparian corridors.
5) Increase public access and recreational use of streams.
6) Implement other source water protection measures for water supply intakes, reservoirs, and wells.
7) Protect/enhance water-based cultural, historic resources.

Pequea Creek

1) Implement comprehensive stormwater management.
2) Restore water quality of “impaired” streams.
3) Protect first order streams.

Pickering Creek

1) Implement comprehensive stormwater management.
2) Protect vegetated riparian corridors.
3) Protect first order streams.
4) Increase public access to and recreational use of streams.
5) Undertake integrated water resources planning for growth areas.
6) Implement other source water protection measures for water supply intakes and reservoirs.
7) Protect/enhance water-based cultural, historic resources.

Pigeon Creek

1) Implement comprehensive stormwater runoff management.
2) Protect vegetated riparian corridors.
3) Protect first order streams.
4) Protect ground water quality and quantity.
5) Undertake integrated water resources planning for growth areas.

Red Clay Creek

1) Reduce stormwater runoff.
2) Restore water quality of “impaired” streams.
3) Protect vegetated riparian corridors.
4) Protect first order streams.
5) Increase public access to and recreational use of streams.
6) Undertake integrated water resources planning for growth areas.

Ridley Creek

1) Reduce stormwater runoff.
2) Protect vegetated riparian corridors.
3) Protect/enhance water-based recreation, cultural, historic resources and public access.
4) Implement other source water protection measures for water supply intakes and reservoirs.

Schuylkill River Drainages

1) Implement comprehensive stormwater management.
2) Restore water quality of “impaired” streams.
3) Protect vegetated riparian corridors.
4) Increase public access to and recreational use of streams.
5) Protect ground water balances.

Stony Run

1) Implement comprehensive stormwater management.
2) Protect ground water quality and quantity.
3) Protect vegetated riparian corridors.
4) Undertake integrated water resources planning for growth areas.

Trout Creek

1) Reduce stormwater runoff.
2) Protect first order streams.
3) Protect ground water quantity and quality.
4) Implement other source water protection measures for water supply wells.

Valley Creek

1) Reduce stormwater runoff.
2) Restore water quality of “impaired” streams.
3) Protect/enhance historic, cultural and recreational resources.
4) Implement other source water protection measures for water supply wells.

White Clay Creek

1) Reduce stormwater runoff.
2) Restore water quality of “impaired” streams.
3) Protect vegetated riparian corridors.
4) Increase public access and recreational use of streams.
5) Undertake integrated water resources planning for growth areas.
6) Implement other source water protection measures for water supply intakes and wells.
7) Protect/enhance historic, cultural resources.
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6. Planning for Future Water
and Wastewater Needs—
Integrated Water Resources Planning
Watersheds presents an extensive discussion of recommended techniques and approaches to assist municipalities with planning for future water supply needs. The
recommendations embrace the concepts of Integrated
Water Resources Planning and present extensive data for
each municipality and subbasin in Chester County as a
starting point for municipal planning.
The existing urbanized areas of Chester County are scattered and relatively small. There is no single center of
growth as is found in many other counties. Growth areas
extend across watershed boundaries and often rely on
resources from adjacent subbasins that are shared with
other municipalities for water supply or wastewater disposal. Thus, planning for efficient and economically
viable future water and wastewater expansion by utilities
sometimes includes extending infrastructure through
areas where growth is not desired or appropriate.
This type of expansion can create conflicts with growth management planning that attempts to protect these rural and natural areas from undesired
growth. Through integrated planning, such conflicts can be avoided and/or
resolved. It is critical that municipal and utility planning be done in a closely
coordinated manner to concentrate growth in the most appropriate areas,
protect rural areas from undesired growth, provide for reliable and economic
water and wastewater service, and maintain the integrity of the natural
resources of the supporting subbasins.
The intent of integrating the utility and municipal planning processes is not
to circumvent the work of either the utilities or the municipalities, but
rather to enhance the coordination between them to jointly provide for
growth management in an organized and consistent manner and to respect
their shared values of the natural resources. Water and wastewater utilities
operating in Chester County have and continue to conduct a significant
amount of planning to insure safe and reliable service to meet future needs
within their service areas. It is important to recognize the valuable role utilities have played in infrastructure planning in years past and incorporate
such efforts into future planning activities. In addition to planning for future
water and wastewater needs, such utility planning has addressed troubled
rural water systems, protection of source waters and riparian lands, and renovated and upgraded failing sewage systems. “Utilities,” as used throughout
Watersheds, refers to all public water and/or wastewater systems, regardless
of ownership by municipality, municipal authority, investors, or private entity.
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The process recommended in Watersheds includes 10 components and specific data and information for municipalities to begin assessing their planning needs:
1) Estimating future growth in population and employment (data are provided for each municipality).
2) Identifying planned public water/wastewater service areas, consistent
with local comprehensive planning and LANDSCAPES. LANDSCAPES
planned growth areas are recommended as the basis for this planning
(see Figure 7).
3) Estimating future water demand (average annual demand projections
are presented for each municipality).
4) Identifying potential alternatives for meeting future water demand
(a detailed inventory is provided of available ground water for all subbasins, available surface water systems and their withdrawal capacities,
available reservoir storage, and water conservation practices).
5) Identifying constraints.
6) Evaluating alternatives by considering, in balance, the environmental,
economic, engineering, regulatory, and land use planning implications
(a recommended hierarchy for selecting ground water, surface water or
existing systems to meet new water needs is presented).
7) Applying techniques for protecting rural pipeline corridors (recommendations for zoning enforcement and municipal/utility agreements are
encouraged).
8) Protecting sources of public drinking water supplies at the municipal and
community level (a listing of recommended source water protection
actions is provided).
9) Ensuring the viability of small water systems.
10) Incorporating considerations for wastewater planning (including recommendations for consideration of land application alternatives).
Watersheds also presents recommended Integrated Water Resources
Planning areas to encourage municipalities to work together with nearby
municipalities that rely on the same resources for water supply and/or wastewater disposal.
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Figure 7:
Areas of Future Need and Growth — Water and Wastewater

Location of Chester County, PA, within
the Middle Atlantic Region

Water
Chester County
Municipality
Watershed

Existing public water service areas
LANDSCAPES planned growth area
Reported location of water problem

Wastewater
Chester County
Municipality
Watershed

•

•

Existing public wastewater service areas
LANDSCAPES planned growth area
Reported location of wastewater problem

Source: Chester County, Pennsylvania Water Resources Compendium (CCWRA 2001)
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7. Stakeholder Roles —
Opportunities for Stewardship
One of the purposes of Watersheds is to provide recommendations and guidance to the stakeholders of the watersheds—county and other government
agencies, municipalities, utilities, industry, watershed and land conservation
organizations, land owners and operators, and individuals—on ways to better manage the County’s water resources consistent with LANDSCAPES. The
most critical components of Watersheds are the integrated goals and objectives, and their associated strategies that collectively strive to balance
human activities with the preservation of watershed resources. Striking this
balance requires the direct involvement of all of us. Only by addressing our
own fair share of responsibility can we hope to find a collective approach
that achieves a balance between society and nature.
Everyone in our watershed communities can contribute in numerous ways to
protecting water resources and better integrating land use and water resources
stewardship. Watersheds outlines the roles that each of us can undertake—
including listings of roles for Chester County agencies, state and federal
agencies, river basin commissions, water and wastewater utilities, conservation organizations, and land owners, operators and developers. Some roles
involve the use of municipal ordinances. For each agency and group of
stakeholders, Watersheds presents a listing of recommended roles and actions.
Watersheds, as with LANDSCAPES, recognizes the key role municipalities
must play in incorporating water resources strategies into their land use
planning and governance functions. Because of the authorities contained in
the Pennsylvania Municipalities Planning Code (MPC), municipalities are
the focus of implementation efforts for Watersheds. Enabled by the MPC,
municipalities are the focal point to address runoff from new and existing
developed lands, to improve the coordination of land use, water use, and
infrastructure planning, to enhance recreational opportunities, and to protect natural resources from land disturbance.
The recommended role for municipal implementation of Watersheds is to
identify the collective set of water resources related priorities for the municipality and the watershed(s) that the municipality is within, and to implement appropriate Watersheds strategies to address those priorities through
municipal planning, ordinances, decision-making, and facilities management.
The priority management needs and objectives discussed in Watersheds are
meant to assist municipalities and others in selecting strategies for implementation. As a default, municipalities are encouraged to consider at least
the following four categories as priorities for implementation:
• Providing and enhancing water-based recreation and cultural resources.
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• Reducing stormwater and flooding impacts.
• Establishing networks of forested riparian buffers.
• Preparing Integrated Water Resources Plans.
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8. Strategies for Implementation
Watersheds recommends 227 strategies for implementation by municipalities
and other stakeholders. These are presented within the framework of the
seven goals and objectives of Watersheds. It is essential that all sectors of the
watershed communities work cooperatively together to implement these
strategies in order to manage and preserve our water resources in a manner
that sustains both the resources and planned growth in a manner consistent
with the land use policies contained in LANDSCAPES.
The strategies chosen are those best suited to accommodate existing land
uses and planned growth, in a manner that is consistent with the natural
characteristics of the receiving watersheds systems and that sustains: ground
water recharge, stream baseflows, stable stream channel processes, flood carrying capacity of the streams and their floodplains, water quality of the
streams and ground water, and the riparian and aquatic living resources.
It is intended and recommended that these strategies be implemented to the
maximum extent practicable throughout Chester County’s watersheds, provided their implementation will not do more harm than good. Immediate
and widespread implementation of these 227 strategies is unrealistic. The
selection of strategies to be implemented should be based on the priority
needs of the individual watershed(s) and municipality(ies). The inventories
of watershed management needs (Part 10) and priority management objectives (Table 1) offer guidance for selecting strategies to be implemented.
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9. Watersheds Indicators —
Measures of Progress
Consistent with the goals of Watersheds is the desire to measure
progress towards achieving those goals over time. Like LANDSCAPES,
Watersheds is a long-range plan that can only be realized over a
period of years. To this end, Watersheds proposes to add measurable indicators to the Landscapes Progress Report, first published in
2000, to monitor trends and assist in water resources decision
making. Given the clear desire to create additional indicators that
will further add to the value of the Landscapes Index, two additional Watersheds indicators will be established to expand the
series of water resource-based indicators aimed at measuring
progress towards both LANDSCAPES and Watersheds goals. These
indicators will be updated annually as data are available and will
be published semi-annually as part of the Landscapes Index, beginning with year 2000 data. The Watersheds indicators are: the percent of total assessed stream miles in Chester County that are not
“impaired;” and instream biological diversity (using the Hilsonhoff
biotic index) for stream monitoring sites in Chester County.

In conclusion, the mission statement for Watersheds defines what
the Plan seeks to accomplish.

W atersheds

Mission Statement
To protect, sustain, and enhance

Through sound planning and cooperative implementation, we can
accommodate existing land uses and planned growth in a manner
that is consistent with the natural characteristics of our streams
and aquifers and that sustains:

the quality and quantity

• Ground water recharge,

of all water resources

• Stream baseflows,

to insure the health, safety, and welfare
of the citizens, and preserve the
diverse natural resources and aesthetic and
recreational assets of Chester County
and its watersheds.

• Stable stream channel processes,
• Flood-carrying capacity of streams and their floodplains,
• Water quality of streams and ground water, and
• Riparian and aquatic living resources.
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10. Management Needs
Presented on the following pages are inventories of specific management
needs for each of the 21 watersheds. These management needs reflect
the final conclusions of the data collection and analyses summarized in
Watersheds and the Compendium. The inventories list the specific characteristics, problems, and resources of each watershed that should be considered
in restoration, protection, land use, and water use planning. These inventories can assist municipalities and other stakeholders in understanding the
critical needs within their watersheds. For each watershed, six categories of
needs are presented. These inventories provide the basis for defining the priority management objectives (presented in Table 1) and the management
actions recommended in the individual watershed action plans.
The watershed inventories include six categories of needs:
lists the natural, cultural and recreational
resources and related characteristics that may warrant particular attention.

Resources to be Protected

presents statistics for subbasins and/or watersheds
regarding density or rate of growth, and the extent of land uses that may
impact the integrity of water resources.

Growth and Land Use

describes what significant water uses and
withdrawals currently exist, what additional resources exist that may be
options for meeting future water demands, as well as particular constraints
that exist that warrant consideration as additional water use is planned.

Water Availability and Use

Runoff presents physical and natural characteristics that may contribute to or
are caused by excessive stormwater and nonpoint source pollutant (NPS) runoff.

lists the types of stream impairments and ground water quality problems found to exist in the watersheds that warrant restoration or that
present potential concerns for protecting sources of drinking water supplies.

Water Quality
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present the results from the prioritization exercises that apply (if any) for each watershed or their subbasins.

Regional Prioritizations
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Brandywine Creek Watershed
Resources to be Protected
• Subbasins B1, B2, B3, B9, B10, B11, and B14—
first order stream corridors >35% wooded and/or wetlands

• Increasing pressures to expand water and wastewater
infrastructure, sometimes in areas non-Contiguous to
existing infrastructure

• Designated trout fishery—Beaver Creek

Water Availability and Use

• EV watersheds (subbasin B13)

• Brandywine Creek watershed accounts for 32% of all
combined surface and ground water withdrawals in study
watersheds (17.6 billion gallons/year)

• HQ streams (subbasins B7, B10, B11, B12, B14, and B15)
• Designated cold-water streams
• Chambers Lake and Marsh Creek water supply reservoirs and
fisheries
• Rock Run water supply reservoir
• Struble Lake Recreational Lake and Fishery
• Surface water intakes for public water supplies
East Branch—Downingtown, Ingram’s Mill, Wilmington;
West Branch—Embreeville, Rock Run, Wagontown
• Great Marsh
• >25 PNDI sites
• 11 historic bridges

• Predominant source of water supply for much of Chester Co.
and northern New Castle Co.
• Relatively high net ground water withdrawals 1998—
West Valley Creek
• Projected 2020 net ground water withdrawals near net
withdrawal threshold—West Valley Creek
• Brandywine Creek watershed accounts for 32% of all
combined surface and ground water withdrawals in study
watersheds (17.6 billion gallons/year)
• Predominant source of water supply for much of Chester Co.
and northern New Castle Co.

• Carbonate aquifer underlying extensive portions of watershed

• Relatively high net ground water withdrawals 1998—
West Valley Creek

• Struble Trail and planned inter-connecting regional Chester
Valley Trail

• Projected 2020 net ground water withdrawals near net
withdrawal target—West Valley Creek

• Designated Pennsylvania Scenic Corridor

• Relatively high volume of surface water withdrawals (although
water supply withdrawals supported by reservoir storage)

• Multiple recreational/eco-tourism uses
• 56% of total stream miles are first order streams

• High volume of surface water discharges

• 10 large instream wastewater discharges

• Subbasins B1, B3, B6, B7, B8, and B15 —
>60% of total stream miles are first order streams

Growth and Land Use

• Water supply reservoirs subject to NPS nutrients and
sediments loadings (subbasins B10, B12, and B14)

• Substantial projected population growth by 2020
(subbasins B5, B7, B9, B10, B14, and B15)
• Rapid growth and development—Route 100 north corridor,
Route 30 corridor, north of Route 30, Strasburg Road corridor

• Wastewater discharges may affect water quality, introduce
pathogens and taste and odor causing compounds for water
supply intakes

• Scattered growth throughout remainder of watershed

• Low instream flows during droughts threaten instream water
supply intakes

• Increased residential and commercial water/wastewater
demand in growth areas

• Need to evaluate effects of quarry pumping and operations on
baseflow of West Valley Creek

• Increased residential water and wastewater need for new
developments in rural areas

• Need for source water protection for reservoirs and water
supply intakes

• Increasing number of new septic systems, aging septic
systems, and cumulative septic discharges

• Need for wellhead protection plans for public water supply
wells

• Subbasins B1, B6, B7, B8, and B15 —
>60% of land area in drainage areas to first order streams

• Portions of watershed in DRBC GWPA

• Subbasin B6—
first order stream corridors >70% agricultural land use
• Subbasin B5—
first order stream corridors >60% agricultural land use
• Subbasins B4, B11, B12, and B13—
first order stream corridors >40% agricultural land use
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Runoff
• >40% estimated impervious cover—subbasin B2
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• Exploding populations of resident and migratory geese
contributing to nutrients in reservoirs and streams

• >20% estimated impervious cover—subbasin B15

• Fish consumption advisories posted below Coatesville, at
Chadds Ford, and in Delaware — PCBs, chlordane, and dioxin

• >10% estimated impervious cover—
subbasins B1, B3, B4, B7, B8, B9, B10, and B14

• Need to address combined sewer overflows at City of Wilmington

• Subbasin B2—first order stream corridors
>40% impervious cover
• Excessive estimated average annual rainfall runoff—
subbasin B2 (20 in/yr), B6, and B15
• Excessive increase in estimated average annual rainfall runoff —
by 2020—subbasins B2 and B15
• Flooding—
Downingtown (Parke Run, East Branch Brandywine Creek),
West Valley Creek (Route 100), lower East and West Branches,
mainstem in Chester Co. and New Castle Co.,
Upper East and West Branches in Honey Brook Twp.,
Caln Twp (from Rt. 30 runoff), Valley Run Creek;
Business Rt. 30 (Valley Twp), Doe Run at Rt. 82,
Doe Run at Rt. 841, Marchwood Development; Whitford Rd.
• Instream erosion/sedimentation and hydromodifications in some
segments and tributaries downstream of developed areas
(Marchwood, Exton, West Chester, Downingtown, Coatesville,
Sadsbury, Parksburg), several locations on Buck Run,
Sadsbury Twp.
• 20 municipalities to be required to comply with NPDES Phase II
stormwater management requirements
• No PA Act 167 Plans yet developed
• 5 flood control and/or water supply dams in PA portion of
watershed
Water Quality
• 25% of total stream miles listed as impaired on 303(d) list
• 303(d) listed—mainstem segments and some tributaries
(nutrients, pathogens and chlordane)
• 303(d) listed—West Branch segments and some tributaries
(nutrients and siltation from agriculture and chlordane)
• 303(d) listed—East Branch segments and some tributaries
(flow alteration and siltation)
• TMDL promulgated for chlordane in mainstem Brandywine
• NPS TMDLs under development for sediment, nitrogen,
phosphorus and bacteria
• Low flow TMDLs promulgated for phosphorus, nitrogen and
dissolved oxygen
• Some locations of ground water contamination due to failing
septic systems and Superfund/contaminated waste sites
• NPS runoff—agricultural and developed areas
• Lower Brandywine Creek—elevated levels of suspended
solids, nitrogen and phosphorus
• Upper East and West Branches—elevated levels of phosphorus
• Elevated bacteria concentrations throughout watershed,
including upstream of 3 water supply reservoirs
• Widespread areas of high levels of naturally occurring radon in
ground water

• Relatively high mean BOD, COD, TP and dissolved P concentrations for watershed from available surface water quality data
• Relatively high total lead, BOD and COD in ground water from
available water quality data
• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions (West Valley Creek, West Branch below
Honey Brook and Coatesville)
• Malfunctioning sewer systems at Sadsbury, Pomeroy and
Pomeroy Heights
• Scattered locations of aging septic systems
Regional Prioritizations
• West Valley Creek subbasin identified as highest ranking overall
priority subbasin among all subbasins in Brandywine Creek
watershed and in County for water quality restoration,
stormwater management, stream preservation, and ground
water management
• Brandywine Creek watershed ranked among highest overall
priority watersheds for water quality restoration and
stormwater management
• Brandywine Creek watershed ranked among highest overall
priority watersheds for stream/resources preservation
• Subbasins B15, B2, B4, and B9 ranked highest overall priority
subbasins in Brandywine Creek watershed for water quality
restoration, stormwater management and stream/ resources
preservation
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Chester Creek Watershed
Resources to be Protected

Runoff

• Subbasin Ch1—first order stream corridors
>35% wooded and/or wetlands

• >20% estimated impervious cover 2020 for watershed

• West Chester Reservoir
• 2 public water supply intakes
• HQ streams (subbasin Ch1)
• 1 historic bridge
• 53% of total stream miles are first order streams

• >20% estimated impervious cover—subbasins Ch1 and Ch2
• Excessive estimated average annual rainfall runoff
(subbasin Ch2)
• Development located within floodplains prior to floodplain
regulations (subbasin Ch1)
• Flooding at several locations in/near West Chester Borough

• 5 large instream wastewater discharges

• Erosion of stream banks along almost all tributaries in
East Goshen Twp.

Growth and Land Use

• Extensive developed areas with no stormwater management
facilities

• Substantial projected population growth by 2020
(subbasins Ch1 and Ch2)
• Subbasin Ch2 >60% of land area in drainage areas to first
order streams
• Increasing numbers of new and aging septic systems and
cumulative septic loadings

• PA Act 167 stormwater management plan to be adopted and
implemented
• All municipalities required to comply with NPDES Phase II
stormwater management regulations
Water Quality

Water Availability and Use

• 13% of total stream miles listed as impaired on 303(d) list

• Relatively high volume of surface water discharges from
wastewater systems

• 303(d) listed—some segments and tributaries (flow variability
from stormwater runoff and industrial point sources)

• Wastewater stream discharges may affect water quality and
introduce pathogens and taste and odor compounds at water
supply intake (subbasin Ch1)

• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions in Chester Co.

• Phosphorus NPS loadings causes eutrophication in West
Chester Reservoir (subbasin Ch2)
• Low flows during drought conditions threaten suspension of
public water supply withdrawals, possibly exacerbated by golf
course withdrawals (subbasin Ch1)

• USGS/Chester Co. biological monitoring indicates Goose Cr.
moderately impacted conditions
• Widespread areas of high levels of naturally occurring radon in
ground water
• Exploding populations of resident and migrating geese
contributing to nutrients in reservoirs and streams

• Subbasin Ch2 >60% of total stream miles are first order
streams

• Concerns of water quality impacts of public, small package
and individual wastewater treatment systems and discharges

• Need for source water protection for public water supply reservoir and intakes

• Locations of leaking underground storage tanks

• Headwaters of watershed within DRBC GWPA

• Relatively high mean COD and TP concentrations for watershed
for available surface water quality data
• Highest estimated TKN, TP, and TSP annual loading rates 1998
of all watersheds (due to combined point and nonpoint sources)
Regional Prioritizations
• Chester Creek watershed ranked among highest overall priority watersheds for water quality restoration and stormwater
management
• Subbasin Ch2 ranked as overall priority for water quality
restoration, stormwater management and stream/resources
preservation in Chester Creek watershed
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Christina River Watershed
Resources to be Protected

Water Quality

• Subbasin Cr5—first order stream corridors
>35% wooded and/or wetlands

• 82% of total stream miles listed as impaired on 303(d) list

• 1 public water supply intake

• Excessive levels of bacteria, phosphorus and iron

• 1 large instream wastewater discharge

• Fish consumption advisories in tidal reaches due to PCBs and
dioxin

Growth and Land Use

• Need to address numerous combined sewer overflows at
City of Wilmington

• Substantial population growth by 2020 — subbasin Cr4
Water Availability and Use

• 303(d) listed—most segments and tributaries
(nutrients, dissolved oxygen, PCBs and pathogens)
• Low flow TMDL promulgated for N, P, and DO

• Need to address projected future water supply shortages for
northern New Castle Co.

• NPS TMDL under development for N, P, sediment, and bacteria

• Increasing nitrogen in source waters of public water intakes

• Relatively high mean BOD concentrations for watershed for
available surface water quality data

Runoff

• Relatively high mean TP concentrations for available surface
water quality data

• >20% estimated % impervious cover 1998 and 2020
• >40% impervious cover—subbasin Cr4
• >30% impervious cover—subbasin Cr3
• >20% impervious cover—subbasin Cr2 and Cr6

• Relatively high mean Pb concentrations for available surface
water quality data for available surface water quality data
• High concentrations of total lead in ground water
• High estimated NO2 /NO3 annual loading rate in baseflow

• Subbasins Cr3 and Cr4—first order stream corridors
>30% impervious cover

• Highest estimated annual loading rate for Cu 1998

• Subbasin Cr2—first order stream corridors
>20% impervious cover

• Widespread areas of moderately high levels of naturally
occurring radon in ground water (subbasin Cr6)

• Excessive estimated average annual rainfall runoff for entire
watershed (over 13 in/yr)

• Substantial numbers of contaminated sites in northern
New Castle Co. (Superfund, RCRA , and leaking underground
storage tanks)

• Excessive estimated average annual rainfall runoff—
subbasins Cr2, Cr3, Cr4, and Cr6
• Excessive increase in estimated average annual rainfall runoff
by 2020—subbasins Cr4 and Cr5
• No PA Act 167 Plan for Christina River or major tributaries
• 1 PA municipality required to comply with NPDES Phase II
stormwater management regulations

• Impacts of effluent from 10 wastewater disposal facilities on
water quality
Regional Prioritizations
• Subbasin Cr4 ranked overall priority for water quality restoration,
stormwater management and ground water management in
Christina River watershed
• Subbasin Cr6 ranked overall priority for stream/resources
preservation in Christina River watershed
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Conestoga Creek Watershed
Resources to be Protected
(none identified in study area)
Growth and Land Use
• First order stream corridors >50% agricultural land use
Water Availability and Use
(none identified in study area)
Runoff
• Excess average annual rainfall runoff
Water Quality
• <1% of total stream miles (in study area) listed as impaired on
303(d) list
• 303(d) listed—some segments and tributaries for nutrients
and dissolved oxygen from agriculture
• Widespread areas of relatively high levels of naturally occurring
radon in ground water
• Need for nutrient management plans for confined animal
operations
• Livestock and agricultural runoff impacts to stream water quality
• Need for effective closure plan for Lanchester Landfill
Regional Prioritizations
(none identified)
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Crum Creek Watershed
Resources to be Protected
• EV watersheds—subbasin Cm2
• HQ streams—Subbasin Cm2
• Documented naturally reproducing brown trout population—
subbasin Cm2
• 2 water supply reservoirs—Springton and lower Crum Creek

• High density of road crossings (91 crossings) contributes
substantial uncontrolled runoff to streams
• PA Act 167 stormwater plan under development
• 2 water supply dams in watershed
• All municipalities required to comply with NPDES Phase II
stormwater management regulations

• 1 public water supply intake

Water Quality

• 1 historic bridge

• 33% of total stream miles listed as impaired on 303(d) list

• 57% of total streams are first order streams

• 303(d) listed impairments—
siltation flow variability and alterations

Growth and Land Use

• Historic agricultural impacts to water quality

• Subbasin Cm2 >60% of land area in drainage areas to
first order streams
• Failing and aging septic systems
Water Availability and Use
• Relatively high volume of surface water withdrawals
(water supply withdrawals supported by reservoir storage)

• Widespread areas of relatively high levels of naturally occurring
radon in ground water
• Bacteria from failing septic systems and nonpoint sources
• Uncontrolled direct discharges to streams from numerous
sewage lift stations during flood conditions
• Individual wastewater package systems discharging to reservoir

• Subbasin Cm2
>60% of total stream miles are first order streams

• Potential impacts of numerous wastewater treatment facilities
upstream of reservoir and water supply intake

• Need for source water protection for public water supply
reservoirs and intakes

• Exploding populations of resident and migratory geese
contributing to nutrients in reservoirs and streams

• Phosphorus NPS loadings causing eutrophication in Springton
Reservoir

• High likelihood of direct impacts from uncontrolled releases
of hazardous materials from roadways due to lack of
stormwater/catchment facilities

• Re-circulation of phosphorus occurring within Springton
Reservoir
• Taste and odor compounds affecting water supply intakes

Regional Prioritizations

• Impact of 2 impoundments on continuous stream baseflow

• Subbasin Cm1 ranked highest priority for water quality restoration and stormwater management in Crum Creek watershed

• Loadings of phosphorus and sediment into Springton
Reservoir likely from excessive instream erosion from runoff
from developed lands and roads

• Subbasin Cm2 ranked highest priority for stream/resources
preservation and ground water management in Crum Creek
watershed

• Headwaters of watershed included within DRBC GWPA
Runoff
• >20% impervious cover—subbasin Cm1
• Excessive average annual rainfall runoff—subbasin Cm1
• Subbasin Cm1—first order stream corridors
>20% impervious cover
• Excessive runoff from developed lands and roads causing
excessive instream erosion throughout watershed, and
particularly severe in subbasin Cm1 (Lower Crum Creek
and Little Crum Creek), Trout Run (subbasin Cm1)
• Widespread lack of stormwater management facilities from
older developments
• Strong need for retrofitting to install stormwater management
facilities where they currently do not exist
• Springton Reservoir provides some flood control protection for
lower Crum Creek corridor
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Darby Creek Watershed
Resources to be Protected

Water Quality

• 1 large instream wastewater discharge

• 50% of total stream miles listed as impaired on 303(d) list

Growth and Land Use

• 303(d) listed—siltation and flow variability from urban
stormwater runoff

• Subbasin D3
>60% of land area in drainage areas to first order streams

• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions in Chester Co.

• All subbasins—first order stream corridors
>20% impervious cover

• Widespread areas of relatively high levels of naturally occurring
radon in ground water

• Substantial number of aging septic systems

• Need to address numerous combined sewer overflows

Water Availability and Use

• Relatively high mean TP concentrations for available surface
water quality data

• Subbasin D1 (Cobbs Creek)
>80% of total stream miles are first order streams
• Subbasin D3
>60% of total stream miles are first order streams
• Headwaters of watershed included within DRBC GWPA
Runoff
• >20% estimated % impervious cover 1998 and 2020
(subbasins D1, D2, and D3)
• Excessive average annual rainfall runoff—subbasins D1 and D2
• Flooding—Darby Borough and Easttown (Sugartown Rd)
• Development located within floodplain prior to floodplain
regulations
• Extensive developed areas with no stormwater management
facilities
• PA act 167 Plan under development
• All municipalities required to comply with NPDES Phase II
stormwater management regulations

• Relatively high nitrite/nitrate concentrations in ground water
from available water quality data
• Among the highest estimated NO2 /NO3 annual loading rate in
baseflow of all watersheds
Regional Prioritizations
• Subbasin D2 ranked highest priority for water quality restoration,
stormwater management and ground water management in
Darby Creek watershed
• Subbasin D3 ranked highest priority for stream/resources
preservation in Darby Creek watershed
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Elk Creek Watershed
Resources to be Protected

Water Quality

• Watershed discharges directly to Chesapeake Bay

• Not yet assessed by PADEP

• Subbasin E2—first order stream corridors
>35% wooded and/or wetlands

• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions

• EV watersheds (subbasin E5)

• Potential pesticide problem upstream of Elkview

• HQ streams (subbasins E1, E4, E5, and E6)

• Widespread areas of relatively high levels of naturally occurring
radon in ground water

• 5 PNDI sites
• 3 historic bridges

• Livestock and agricultural runoff impacts to stream
water quality

• 56% of total stream miles are first order streams

• Relatively high nitrite/nitrate concentrations in ground water

Growth and Land Use

• High estimated NO2 /NO3 annual loading rate in baseflow

• Subbasins E1 and E6
>60% of land area in drainage areas to first order streams

• Need to improve treatment by Lincoln University Village
wastewater system

• Subbasin E1—first order stream corridors
>60% agricultural land use

Regional Prioritizations

• Subbasin E4, E5, and E6—first order stream corridors
>50% agricultural land use
• Subbasins E2 and E3—first order stream corridors
>40% agricultural land use
• Increasing rate of growth in Chester Co. portion of watershed
• Increasing commercial development in Oxford area
Water Availability and Use
• No ground water withdrawal regulatory oversight in PA for this
watershed
• Subbasins E3 and E6
>60% of total stream miles are first order streams
Runoff
• >10% estimated impervious cover—subbasin E6
• Excessive average annual rainfall runoff—
subbasins E2, E5, and E6
• Stream erosion at numerous locations on Big Elk Creek
• Stream erosion at New London Creek
• Flooding in Elkton, MD
• No PA Act 167 Plan yet developed

• Subbasin E6 ranked overall priority for water quality restoration
in Elk Creek watershed
• Subbasin E2 ranked overall priority for stormwater and ground
water management in Elk Creek watershed
• Subbasin E1 ranked overall priority for stream/resources
preservation in Elk Creek watershed
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French Creek Watershed
Resources to be Protected

Water Quality

• Subbasins F2, F3, and F4—first order stream corridors
>35% wooded and/or wetlands

• No streams listed as impaired on 303(d) list

• EV watersheds (subbasins F2, F3, and F4)
• HQ streams (subbasins F1 and F2)
• 8 PNDI sites
• Designated Pennsylvania Scenic River
• 5 historic bridges

• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions near Phoenixville
• Widespread areas of relatively high levels of naturally occurring
radon in ground water
• Relatively high mean COD concentrations for watershed for
available surface water quality data

• 58% of total stream miles are first order streams

• Ground water contamination at Ludwig’s Corners, Kimberton,
Temple Rd. at Shenkel Rd.

Growth and Land Use

Regional Prioritizations

• 62% of land area in watershed comprised of drainage areas of
first order streams

• French Creek watershed ranked among highest overall priority
watersheds for stream/resources preservation

• Subbasin F4
>70% of land area in drainage areas to first order streams

• Subbasin F1 ranked overall priority for water quality restoration
in French Creek watershed

• All subbasins—
first order stream corridors >40% agricultural land use

• Subbasin F2 ranked overall priority for stormwater and ground
water management in French Creek watershed

Water Availability and Use

• Subbasin F4 ranked overall priority for stream/resources
preservation in French Creek watershed

• 64% of total stream miles are first order streams
• Subbasin F4
>70% of total stream miles are first order streams
• Subbasin F2
>60% of total stream miles are first order streams
• Watershed included within DRBC GWPA
Runoff
• >10% impervious cover—subbasin F1
• Excessive average annual rainfall runoff—subbasin F1
• Flooding—lower French Creek at Phoenixville;
Park Rd; Trythall Rd. at Rock Run; Kulp and Halteman Rds.;
Wells Rd. north of Rt. 724; Coventryville Rd.; Pughtown Rd.;
Hoffecker and Laurelwood Roads; Temple and Kutz Dr.;
railroad overpass at Bridge Street
• Erosion and sedimentation at French Creek Rd and
Beaver Hill Rd., Horseshoe Trail, Sheeder Mill and
French Creek Rd., St. Andrews Lane (West Vincent Twp)
• No PA Act 167 Plan yet developed
• 1 dam in watershed (for recreation)
• 5 municipalities required to comply with NPDES Phase II
stormwater management regulations
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Gulph Creek Watershed
Resources to be Protected
• Carbonate aquifer underlies extensive areas of watershed
Growth and Land Use
• Densely developed watershed
Water Availability and Use
• Watershed included within DRBC GWPA
Runoff
• Excessive average annual rainfall runoff in 2020
• >20% estimated % impervious cover 1998 and 2020
• First order stream corridors >20% impervious cover
• Flooding
• All municipalities required to comply with NPDES Phase II
stormwater management regulations
• No PA Act 167 Plan yet developed
Water Quality
• 24% of total stream miles listed as impaired on 303(d) list
• 303(d) listed—metals from unknown source
• Widespread areas of high levels of naturally occurring radon in
ground water
Regional Prioritizations
(none identified)
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Northeast Creek Watershed
Resources to be Protected

Runoff

• Subbasin N1—first order stream corridors
>35% wooded and/or wetlands

• Excessive average annual rainfall runoff—subbasin N2
• No PA Act 167 Plan yet developed

• Watershed discharges directly to Chesapeake Bay
• 2 PNDI sites

Water Quality

• 61% of total PA stream miles are first order streams

• 28% of total stream miles listed as impaired on 303(d) list (in MD)

• 1 historic bridge

• Not yet assessed by PADEP

• 1 large instream wastewater discharge

• Widespread areas of relatively high levels of naturally occurring
radon in ground water

Growth and Land Use

• Relatively high concentrations of total lead in ground water

• Subbasin N2—first order stream corridors
>60% agricultural land use

Regional Prioritizations

• No watershed association in place
Water Availability and Use
• Subbasin N2
>60% of total stream miles are first order streams
• No ground water withdrawal regulatory oversight in PA for
this watershed

• Subbasin N2 ranked overall priority for water quality
restoration and stream/resources preservation in
Northeast Creek watershed
• Subbasin N1 ranked overall priority for stormwater and ground
water management in Northeast Creek watershed
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Octoraro Creek Watershed
Resources to be Protected

Water Quality

• EV watersheds (subbasin Oc2)

• 303(d) listed—some segments and tributaries
(nutrients and siltation from agriculture)

• HQ streams (subbasins Oc1 and Oc5)
• Octoraro Reservoir
• 2 public water supply intakes
• Designated PA Scenic River
• Carbonate aquifer underlying portions of watershed
• 12 PNDI sites
• 2 historic bridges
• 56% of total stream miles are first order streams

• 12% of total stream miles listed as impaired on 303(d) list
• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions
• Widespread areas of high levels of naturally occurring radon in
ground water
• Exploding populations of resident and migrating geese contributing to nutrients in for available surface water quality data
• Reservoirs and streams
• Relatively high mean COD concentrations for watershed

Growth and Land Use
• Subbasin Oc1
>60% of land area in drainage areas to first order streams
• Subbasins Oc1, Oc4, Oc5—
first order stream corridors >70% agricultural land use
• Subbasin Oc3—
first order stream corridors >60% agricultural land use
• Subbasin Oc2—
first order stream corridors >50% agricultural land use
• Increasing commercial development in Oxford area
Water Availability and Use
• Relatively high volume of surface water withdrawals
(water supply withdrawals supported by reservoir storage)
• Subbasin Oc1
>60% of total stream miles are first order streams
• High nitrate in surface water causes interruption of public
water supply intake (subbasin Oc5) and inter-basin transfers of
water from Susquehanna River for blending to meet drinking
water standards (subbasin Oc3).
• Need for source water protection for reservoir and water
supply intake
Runoff
• >10% estimated impervious cover—subbasin Oc3
• Excessive average annual rainfall runoff—
subbasins Oc1, Oc3, Oc4, and Oc5
• Excessive average annual rainfall runoff in 2020—
subbasin Oc2
• Erosion of East Branch Octoraro Creek at West Fallowfield Twp.,
Green Belt Dr.; Bert Reel Park; north side of Valley Road;
Compass Rd. Bridge
• Flooding—Limeville Rd.; Quarry Rd.; Pennington Farms
• 1 dam in watershed (water supply)
• No PA Act 167 Plan yet developed

• Relatively high and widespread nitrite/nitrate concentrations in
ground water
• High concentrations of total lead in ground water
• High estimated NO2 /NO3 annual loading rate in baseflow
• Highest estimated Pb annual loading rate 1998
• Localized MTBE contamination from leaking underground
storage tank at Cochranville
• Oxford Mobile Home Park wastewater treatment system
problem
• Potential organic pollution in Valley Creek, from small
wastewater treatment Facility
Regional Prioritizations
• Octoraro Creek watershed ranked among highest overall
priority watersheds for stream/resources preservation
• Subbasin Oc4 ranked overall priority for water quality
restoration and ground water management in Octoraro Creek
watershed
• Subbasin Oc2 ranked overall priority for stormwater and
stream/resources preservation in Octoraro Creek watershed
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Pequea Creek Watershed
Resources to be Protected

Runoff

• EV watershed (subbasin Peq)

• Excessive average annual rainfall runoff

• HQ streams (subbasin Peq)
• Carbonate aquifer underlies portions of watershed

Water Quality

• 89% of total stream miles in study area are first order streams

• Widespread areas of high levels of naturally occurring radon in
ground water

Growth and Land Use

• Management of runoff and waste from confined animal
operations

• 63% of land area within study portion of watershed
(including portion within Chester Co.) comprised of drainage
areas to first order streams

• 53% of total stream miles (in study area) listed as impaired on
303(d) list

• First order stream corridors >60% agricultural land use

• 303(d) listed—some segments and tributaries
(nutrients and suspended solids from agriculture)

Water Availability and Use

• Relatively high concentrations of total lead in ground water

• 64% of total stream miles (within study portion of watershed)
are first order streams

Regional Prioritizations
(none identified)
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Pickering Creek Watershed
Resources to be Protected

Regional Prioritizations

• Subbasin Pc1—first order stream corridors
>35% wooded and/or wetlands

• Pickering Creek watershed ranked among highest overall priority watersheds for stream/resources preservation

• HQ streams (Pc1 and Pc2)

• Subbasin Pc2 ranked overall priority for water quality restoration, stormwater management, stream/resources preservation,
and ground water management in Pickering Creek watershed

• Public water supply reservoir—Pickering Reservoir
• 1 public water supply intake
• 1 PNDI site
• 56% of total stream miles are first order streams
Growth and Land Use
• Subbasin Pc2
>60% of land area in drainage areas to first order streams
• First order stream corridors >40% agricultural land use
• Rapid growth occurring in headwaters (subbasin Pc2)
Water Availability and Use
• Relatively high volume of surface water withdrawals
(water supply withdrawals supported by reservoir storage)
• Phosphorus NPS runoff causes eutrophication in
Pickering Reservoir (Pc1)
• Need for source water protection for Pickering Reservoir
• Watershed within DRBC GWPA
Runoff
• >10% estimated impervious cover—subbasin Pc2
• Severe erosion of Pickering Creek
• Flooding—Horseshoe Trail; lower Pine Creek Rd.; Rt. 401;
Yellow Springs and Pine Creek Rd.; Horseshoe Trail near Rt.113,
St. Matthews Rd. and Malehorn Rd.
• 1 dam in watershed (water supply)
• No PA Act 167 yet developed
• 6 municipalities required to comply with NPDES Phase II
stormwater management regulations
Water Quality
• 3% of total stream miles listed as impaired on 303(d) list
• Widespread areas of high and relatively high levels of naturally
occurring radon in ground water
• Exploding populations of resident and migrating geese
contributing to nutrients in reservoir and streams
• Relatively high concentrations of total lead in ground water
from available water quality data
• Runoff from Matthews Meadows treatment facility
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Pigeon Creek Watershed
Resources to be Protected
• HQ streams (subbasin Pgn)
• Low natural stream baseflow
• 67% of total stream miles are first order streams
Growth and Land Use
• 73% of land area in watershed comprised of drainage areas of
first order streams
• First order stream corridors >40% agricultural land use
Water Availability and Use
• Very low 1 in 25 year average annual baseflow
• 70% of total stream miles are first order streams
• Management and monitoring of commercial spring water
extraction
• Watershed within DRBC GWPA
Runoff
• Flooding—Chestnut Hill Rd.; Jones Rd.; Kulp and Haltemus Rd.
• 3 municipalities required to comply with NPDES Phase II
stormwater management regulations
• No PA Act 167 Plan yet developed
Water Quality
• No streams listed as impaired on 303(d) list
• Relatively high annual volume of individual septic system
discharges
• Widespread areas of relatively high levels of naturally occurring
radon in ground water
• Relatively high soluble phosphorus concentrations in
ground water
Regional Prioritizations
(none identified)
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Red Clay Creek Watershed
Resources to be Protected
• Subbasin RC4—first order stream corridors
>35% wooded and/or wetlands
• Public water supply reservoir—Hoopes Reservoir
• 1 public water supply intake
• 6 PNDI sites
• Carbonate aquifer underlies portions of watershed
• 60% of total stream miles are first order streams
Growth and Land Use
• Rapid growth occurring in Chester Co. portion of watershed
land area in drainage areas to first order streams
• Subbasin RC4
>60% of land area in drainage areas to first order streams
• Subbasins RC1 and RC2—first order stream corridors
>40% agricultural land use

• Subbasins RC3—first order stream corridors
>20% impervious cover
• Excessive average annual rainfall runoff—
subbasins RC3 and RC5
• Flooding—Hillendale Road, New Garden Twp.;
Kennett Square Borough; Wooddale
• 1 large dam in DE (water supply)
• No PA Act 167 Plan yet developed
• 1 PA municipality required to comply with NPDES Phase II
stormwater management regulations
Water Quality
• 91% of total stream miles listed as impaired on 303(d) list
• 303(d) listed — some segments and tributaries
(flow alteration, priority organics, pesticides, siltation, dissolved
oxygen in PA; nutrients, bacteria, zinc and PCBs in DE)
• NPS TMDLs under development for N, P, sediments, and bacteria

• Subbasin RC5—first order stream corridors
>50% agricultural land use

• Low flow TMDLs promulgated for N, P, and DO

• Substantial numbers of aging septic systems

• TMDL promulgated for zinc from historic operations

• Increasing numbers of new septic systems and volumes of
septic discharges

• USGS/Chester Co. biological monitoring indicates moderately
impacted conditions (East and West Branches)

Water Availability and Use

• Widespread areas of relatively high levels of naturally occurring
radon in ground water

• Relatively high volume of surface water discharges
• Relatively high volume of surface water withdrawals
• 65% of total stream miles are first order streams
• Subbasin RC1
>80% of total stream miles are first order streams
• Subbasin RC4
>70% of total stream miles are first order streams
• Subbasin RC5
>60% of total stream miles are first order streams
• Impacts of sedimentation and taste and odor compounds on
water supply intakes
• Water quality impacts to water supply intakes during low
stream flows
• Impacts of New Castle Co. water supply intakes on baseflow
during droughts
• Need for source water protection of public water supply
reservoir
Runoff
• >20% estimated impervious cover—subbasin RC3
• >10% estimated impervious cover—
subbasin RC2, RC4, and RC5
• Subbasins RC3 and RC4—first order stream corridors
>30% impervious cover

• Mainstem—elevated levels of bacteria, nutrients, metals and
organics.
• Increasing nitrate concentrations throughout watershed
• Elevated levels of phosphorus throughout watershed
• Fish consumption advisories in PA and DE due to PCBs,
Chlordane, and dioxin
• Livestock, mushroom, and agricultural runoff impacts to
stream water quality
• Relatively high mean BOD, COD, and TP concentrations for
watershed from available surface water quality data
• Relatively high nitrite/nitrate and total lead concentrations in
ground water
• Need to upgrade Kennett wastewater treatment facility
Regional Prioritizations
• Subbasin RC2 ranked overall priority subbasin for water quality
restoration, stormwater management, stream/resources
preservation and ground water management in Red Clay Creek
watershed
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Ridley Creek Watershed
Resources to be Protected

Regional Prioritizations

• Subbasin Rd1—first order stream corridors
>35% wooded and/or wetlands

• Subbasin Rd2 ranked as priority subbasin for water quality
restoration, stormwater management, stream/resources
preservation, and ground water management in Ridley Creek
watershed

• HQ streams (Rd1 and Rd2)
• 1 public water supply intake
• 5 PNDI sites
• 45% of total stream miles are first order streams
• 1 large instream wastewater discharge
Growth and Land Use
• Subbasin Rd2
>60% of land area in drainage areas to first order streams
Water Availability and Use
• Relatively high volume of surface water withdrawals
• Subbasin Rd2
>60% of total stream miles are first order streams
• Low stream flows during droughts have caused interruptions in
water supply withdrawals
• Taste and odor compounds may affect water supply intake
• Need for source water protection for water supply intake
• Headwaters of watershed included in DRBC GWPA
Runoff
• >10% impervious cover (subbasins Rd1 and Rd2)
• Extensive developed areas with no stormwater management
facilities
• Excessive stream erosion along almost all tributaries in
East Goshen Twp.
• PA Act 167 Plan for Lower Ridley Creek to be updated
• No PA Act 167 Plan for Upper Ridley Creek
Water Quality
• No streams listed as impaired on 303(d) list
• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions in Chester Co.
• Some areas of relatively high levels of naturally occurring
radon in ground water
• Relatively high mean TP concentrations for available surface
water quality data
• Relatively high nitrite/nitrate concentrations in ground water
• High estimated NO2 /NO3 annual loading rate in baseflow
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Schuylkill River Drainages
Resources to be Protected
• Subbasin S3—first order stream corridors
>35% wooded and/or wetlands
• HQ streams (subbasin S4)
• Several large regional water supply intakes at and downstream
of Chester County reach of Schuylkill River
• Designated PA Scenic River

• Streambank erosion—
Meadowbrook Creek and Schuylkill River confluence
• Flooding—Kulp and Halteman Rds.; Wells Rd. north of Rt. 724;
River Road
• No PA Act 167 Plan yet developed
• All municipalities within Schuylkill drainages subbasins
required to comply with NPDES Phase II stormwater
management regulations

• Designated Schuylkill River National Heritage area
• 1 large instream discharge in study area

Water Quality
• 40% of total stream miles listed as impaired on 303(d) list

Growth and Land Use
• Subbasin S5—first order stream corridors
>60% agricultural land use

• 303(d) listed—some segments (acid mine drainage, metals
from industrial point sources, flow alteration from development,
nutrients from agriculture)

• Subbasin S4—first order stream corridors
>50% agricultural land use

• Some areas of relatively high levels of naturally occurring
radon in ground water

• Subbasins S2 and S3—first order stream corridors
>40% agricultural land use

• Relatively high soluble phosphorus and total lead concentrations
in ground water from available water quality data

• Schuylkill River corridor from Phoenixville to Reading
experiencing greatest rate of growth of entire
Schuylkill River corridor

• Exploding populations of resident and migrating geese
contributing to nutrients in reservoirs and streams

Water Availability and Use

• Schuylkill River source water assessment has identified
problems within Schuylkill River watershed including:

• Very low 1 in 25 year average annual baseflow in study
subbasins
• Relatively high net ground water withdrawals —
subbasins S1 and S2
• Relatively high volume of surface water discharges
• Relatively high volume of surface water withdrawals
(water supply withdrawals supported by reservoir storage)
• Schuylkill River—quality of upstream wastewater discharges
and NPS runoff impacts water quality at water supply intakes
(algae, alkalinity, pH, salts, cryptosporidium, and pathogens)

• Restoration of Black Rock silt basins

- Alkalinity, conductivity, sodium, chloride, bromide, iron, manganese, total organic carbon, and turbidity have increased in
the mainstem over the past decade
- Increased solids, salts and metals believed to be from
increased development, acid mine drainage, and deicing
chemicals
- Flow variability and nutrients are most common causes of
impaired streams
- 2 raw sewage discharges need to be eliminated
(New Philadelphia and Middleport)

• Several regional water supply intakes located in Schuylkill River
at and downstream of Chester Co.

• Combined sewer overflows need to be reduced
(i.e., Bridgeport and Norristown)

• Need to implement source water protection recommendations
from Schuylkill River source water assessment

Regional Prioritizations

• All subbasins in study area included within DRBC GWPA
Runoff
• >30%estimated impervious cover—subbasin S1
• >20% estimated impervious cover—subbasins S2, S5 and S6
• >10% estimated impervious cover—subbasin S4
• Subbasin S1—first order stream corridors
>20% impervious cover
• Excessive average annual rainfall runoff—
subbasins S1, S2, S4, and S5
• Excessive increase in average annual rainfall runoff by 2020 —
subbasin S1

• Subbasin S1 ranked overall priority subbasin for water quality
restoration, stormwater management, stream/resources
preservation, and ground water management in
Schuylkill River drainages
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Stony Run Watershed
Resources to be Protected
• HQ streams (subbasin Stn)
• Low natural stream baseflow
• 53% of total stream miles are first order streams
Growth and Land Use
(none identified)
Water Availability and Use
• Very low 1 in 25 year average annual baseflow
• Watershed within DRBC GWPA
Runoff
• >10% estimated impervious cover
• Excessive estimated average annual rainfall runoff
• No PA Act 167 Plan yet developed
• Entire watershed municipalities required to comply with NPDES
Phase II stormwater management regulations
Water Quality
• No streams listed as impaired on 303(d) list 303(d)
• Some segments and tributaries
(siltation and flow variability from urban stormwater runoff)
• Relatively high annual volume of individual septic system
discharges
• Widespread areas of relatively high levels of naturally occurring
radon in ground water
• Relatively high soluble phosphorus concentrations in ground
water from available water quality data
• Highest estimated NPS total suspended solids annual loading
rate 1998
Regional Prioritizations
• Stony Run watershed ranked among highest overall priority
watersheds for stream/resources preservation
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Trout Creek Watershed
Resources to be Protected
• Large volume public water supply wells
• Carbonate aquifer underlies extensive portions of watershed
• 63% of total stream miles are first order streams
Growth and Land Use
• 79% of land area is developed
• >60% of land area in drainage areas to first order streams
Water Availability and Use
• High net ground water withdrawals 1998
• Projected 2020 net ground water withdrawals exceed
withdrawal management target
• >60% of total stream miles are first order streams
• Watershed within DRBC GWPA
Runoff
• >30% estimated % impervious cover 1998
• >40% estimated % impervious cover 2020
• First order stream corridors >30% impervious cover
• Excessive average annual rainfall runoff
• Excessive increase in average annual rainfall runoff by 2020
• Flooding
• No PA Act 167 Plan yet developed
• Entire watershed required to comply with NPDES Phase II
stormwater management regulations
Water Quality
• 3% of total stream miles listed as impaired on 303(d) list
• 303(d) listed—siltation and flow variability from urban
stormwater runoff
• Highest estimated NPS annual loading rate for
BOD COD TKN, TP, TSP, Zn 1998
• Widespread areas of high levels of naturally occurring radon in
ground water
Regional Prioritizations
(none identified)
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Valley Creek Watershed
Resources to be Protected

Water Quality

• EV watershed (entire watershed)

• 33% of total stream miles listed as impaired on 303(d) list

• Designated instream trout fishery
• Carbonate aquifer underlies extensive portions of watershed

• 303(d) listed — some segments and tributaries
(metals, suspended solids, turbidity from unknown source,
PCBs from industrial point sources)

• 1 historic bridge

• Relatively high concentrations of total lead in ground water

• 2 PNDI sites

• USGS/Chester Co. biological monitoring indicates slightly to
moderately impacted conditions

• Valley Forge National Historic Park and associated historic
resources located at mouth of watershed
• 56% of total stream miles are first order streams

• Industrial and landfill sites exist within watershed that continue
to impact water quality due to toxics residue

• 2 large instream wastewater

• Fish consumption advisory due to PCBs

Growth and Land Use

• PCBs in substrate sediment

• Rapid commercial and residential growth

Regional Prioritizations

• PA Turnpike, Rt. 30, and Rt. 202 highway corridors

• Valley Creek watershed ranked among highest overall priority
watersheds for water quality restoration and stormwater
management

• Expansion of highways and highway access for Rt. 202 and
PA Turnpike underway
Water Availability and Use
• Artificial hydrology and baseflow conditions due to long term
pumping and discharges from quarry operations
• Relatively high volume of surface water withdrawals
(some offset by discharges from quarry operations)
• Need for wellhead protection plans for public water supply wells
• Headwaters of watershed are within DRBC GWPA
Runoff
• >20% estimated impervious cover 1998 and 2020
• First order stream corridors >20% impervious cover
• Excessive average annual rainfall runoff
• Flooding—Valley Forge National Historic Park; Valley Creek Rd;
Ravine Road; Winthrop Bridge; Rt. 30 (near Clews Saab);
Yellow Springs Rd from PA Turnpike runoff; Swedesford Rd.;
Chesterbrook Blvd.; North Valley Rd.
• >200 locations of excessive erosion/sedimentation identified
by Trustee Council for the Valley Creek restoration plan
• Carbonate geology prone to formation of sinkholes
• Need to protect Valley Forge National Historic Park from
flooding, erosion and sedimentation
• PA Act 167 stormwater management plan to begin 2002
• Entire watershed municipalities required to comply with NPDES
Phase II stormwater management regulations

Watersheds Executive Summary
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White Clay Creek Watershed
Resources to be Protected
• Subbasin WC4 and WC9—first order stream corridors
>35% wooded and/or wetlands
• EV watershed (subbasin WC8)
• 2 public water supply intakes
• Offstream water supply storage impoundment
• Designated Federal Wild and Scenic River/Watershed
• 7 PNDI sites
• Carbonate aquifer underlies portions of watershed
• 1 historic bridge
• 55% of total stream miles are first order streams
• 2 large instream wastewater discharge
Growth and Land Use

• Subbasins WC5 and WC6—first order stream corridors
>20% impervious cover
• Excessive average annual rainfall runoff—
subbasins WC2, WC5, WC6, and WC8
• Excessive increase in average annual rainfall runoff by 2020 —
subbasin WC2
• Streambank erosion—Broad Run near Watson Mill Rd.
• Flooding: Church Hill Rd.; London Tract Rd.; Rt. 896 and
Parsons Rd.; Walker Rd.; Sharpless Rd. in preserve
• 2 PA municipalities required to comply with NPDES Phase II
stormwater management regulations
• No PA Act 167 Plan yet developed
Water Quality
• 77% of total stream miles listed as impaired on 303(d) list

• Subbasins WC7 and WC10
>80% of land area in drainage areas to first order streams

• 303(d) listed—some segments and tributaries
(nutrients, dissolved oxygen and siltation in PA;
bacteria, nutrients, zinc and PCBs in DE)

• Subbasins WC4 and WC5
>70% of land area in drainage areas to first order streams

• Low flow TMDLs promulgated for N, P, and DO

• Subbasins WC1, WC4,WC6, WC8, and WC9
>60% of land area in drainage areas to first order streams
• Subbasin WC8—first order stream corridors
>60% agricultural land use

• NPS TMDLs under development for N, P, sediment, and bacteria
• USGS/Chester Co. biological monitoring indicates slightly
impacted conditions
• Zinc water quality criteria often exceeded in lower mainstem

• Subbasins WC3 and WC10—first order stream corridors
>50% agricultural land use

• Widespread areas of relatively high levels of naturally occurring
radon in ground water

• Rapid growth occurring in Chester Co. portions of watershed

• Elevated nutrients, bacteria, temperature and suspended solids,
particularly in DE

• Relatively high volume of surface water withdrawals
(water supply withdrawals supported by off-stream storage
and tidal dam)
• Subbasin WC4 >
70% of total stream miles are first order streams
Water Availability and Use
• Subbasins WC1, WC4, WC6, WC8, and WC9
>60% of total stream miles are first order streams
• Need to address projected water supply demands in northern
New Castle Co.
• Taste and odor compounds may affect water supply intakes

• High nitrates in PA
• Relatively high mean COD, TP and dissolved P concentrations
for watershed for available surface water quality data
• Relatively high nitrite/nitrate and total lead concentrations in
ground water from available water quality data
• Expansion of Southern Chester County Regional Authority
Landfill
• Gasoline contamination in ground water—
London Grove Mobile Home Park
• Possible contaminated runoff into Somerset Lake

• Need for source water protection

Regional Prioritizations

Runoff

• White Clay Creek watershed ranked among highest overall
priority watersheds for stream/resources preservation

• >50% estimated impervious cover— subbasin WC2
• >30% estimated impervious cover — subbasin WC5
• >10% estimated impervious cover — WC1 and WC7
• Subbasin WC2— first order stream corridors
>30% impervious cover
• Subbasin WC2— first order stream corridors
>30% impervious cover

• Subbasin W2 ranked overall priority subbasin for water quality
restoration and stormwater management in White Clay Creek
watershed
• Subbasin WC5 ranked overall priority subbasin for ground
water management in White Clay Creek watershed
• Subbasin WC8 ranked overall priority subbasin for stream/
resources preservation in White Clay Creek watershed.

