EXECUTIVE SUMMARY

Introduction

The Jordan Creek is a 31.3 mile-long tributary to the Little Lehigh Creek and has
an 82.3 square mile watershed located within nine townships and the city of
Allentown in Lehigh County, Pa. The creek has four main tributaries. Switzer
Creek, which is the first to enter the main stem, originates in Lynn and
Weisenberg Townships and flows northeast to the confluence in Lowhill
Township. The second major tributary to enter the Jordan is Lyon Creek. It
forms just south of Hynemansville in Weisenberg Township proceeding north to
its confluence with the Jordan in Lowhill Township, slightly west of Weidasville
and south of State Game Lands No. 205. The source of Haasen Creek is also
located in Weisenberg Township; however, it first flows east to Upper Macungie
Township and then northeast past Fogelsville Pond to the confluence with Jordan
Creek in the west end of South Whitehall Township. The headwaters of Mill
Creek are located in Washington and Heidelberg Townships. They combine in
the southeast corner of Heidelberg and continue flowing south through the State
Game Lands No. 205 to the confluence with Jordan Creek in Lowhill Township.

Wildlands Conservancy has selected the Jordan Creek for the project because
recent threats from non-point source pollution have resulted in the creek’s listing
as a high-priority water body on the Degraded Watershed List for Pennsylvania.
In addition, the Jordan Creek has been downgraded from the high quality status
it held in 1987.

Wildlands Conservancy has received a Pennsylvania Rivers Conservation
Program Planning Grant for the Jordan Creek. A study of the Jordan Creek and
the preparation and publication of a comprehensive Jordan Creek Watershed
Conservation Plan were the intended outcomes of the project. The Pennsylvania
Rivers Conservation Program was created by the Pennsylvania Department of
Conservation and Natural Resources (DCNR). The objective of the program is to
conserve, restore and enhance Pennsylvania’s rivers through partnership,
education, awareness and stewardship.

The primary goals of the Jordan Creek Project are to restore the physical and
biological health of the stream; establish management practices to prevent
additional degradation of the stream; preserve critical cultural and natural
resource areas within the watershed; and ultimately have the Jordan Creek listed
on the Pennsylvania Rivers Registry. Inclusion on the Registry will qualify the
Jordan Creek watershed for technical and financial assistance from the state for
restoration and improvement projects.

In order for the Jordan Creek to be included on the Registry, the conservation

plan must identify the historical, cultural, natural and physical resources in the
watershed. The plan must also characterize the water quality and aquatic life of
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the stream, as well as identify any problem areas in the watershed. In addition,
the plan must contain recommendations for conservation and preservation of the
Jordan Creek based on information collected as part of this project and on input
from public hearings and informational meetings with municipalities of the
watershed community.

Resource Inventory

Physical Resources

Geology: The headwaters and middle reaches of the Jordan Creek are underlain
by the Martinsburg Formation, which is characterized by dark gray shale and thin
beds of siltstone and sandstone. As the stream nears the confluence with the
Little Lehigh Creek it is underlain by gray and impure limestones of the Allentown
Formation. This formation has open and steeply dipping fractures that can result
in stream flow loss.

Topography: The Jordan Creek is located in the Great Valley Section of the
Valley and Ridge Physiographic Province of Pennsylvania. The watershed can
generally be divided into three topographic regions. First, mountains and hills
with narrowing valleys and moderate slopes characterize the upstream reaches
of the watershed. The middle portion contains rolling hills, V-shaped to wide
valleys and steep to moderate slopes. Lastly, the downstream reaches, closer to
the mouth of the creek, are composed of rolling hills with wide valleys and
moderate slopes.

Soils: The largest soil series in the Jordan Creek watershed are the Berks-
Bedington Complex, the Duffield-Ryder Silt Loam and the Washington Silt Loam.
Urban Land is also a predominant classification in the watershed. The main
stem of the Jordan Creek has its headwaters in mixtures of the Laidig Gravelly
Loam, the Brinkerton-Comly Silt Loam, the Comly Loam, Buchanan Gravelly
Loam and the Bedington-Berks Complex. The majority of the main stem of the
Jordan flows through the Berks-Bedington Complex and into the Washington and
the Duffield-Ryder Silt Loams and is surrounded by the Urban Land of Allentown
as it flows toward its confluence with the Little Lehigh.

Aquatic Resources

Chapter 93 Classification: The main stem of the Jordan Creek is classified as a
trout-stocking fishery (TSF). Mill Creek is considered a coldwater fishery (CWF)
and Switzer, Lyon and Haasen Creeks are classified as high quality-cold water
fisheries (HQ-CWF).

Hydrologic Trends: According to the study, Jordan Creek Hydrologic Trends

Assessment by the Lehigh Valley Planning Commission, the amount of
precipitation that becomes streamflow is increasing over time, as is the baseflow
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of the stream. The baseflow as a percentage of streamflow is decreasing over
time and the stormwater portion of streamflow is increasing over time. According
to the study, no evidence is provided to suggest that baseflow levels or
groundwater levels in the watershed are decreasing over time.

Stream Flow: One of the major concerns for the Jordan Creek is the seasonal
loss of water associated with the underlying bedrock. Extensive stretches of both
the Jordan Creek and some of its tributaries are prone to running dry during late
summer months. The two losing segments of the stream are from Kernsville to
Guthsville and from Stetlersville to Scherersville. Ecologically, the biggest
problem associated with the losing stream is that often times the rapidly-lowering
water table catches fish by surprise and leaves them stranded in small pools of
water that eventually go dry. If these fish die, populations suffer and the entire
food web is compromised. Native vegetation along stream banks can also suffer,
increasing the susceptibility of streambanks to invasive and exotic vegetation.

Biological Resources

Flora: The flora of the watershed is typical of northeastern Pennsylvania and is
described from the mixed forests of Blue Mountain down into the confluence of
the Jordan Creek and the Little Lehigh Creek in Allentown. Norway Spruce and
Multiflora Rose are two invasive exotic species that have been identified in the
watershed.

Several plant species found in the Jordan Creek watershed are cataloged on the
Pennsylvania Natural Diversity Index (PNDI).

Fauna: Macro-invertebrate, fish, herpetological, avian and mammalian surveys
are included in this report. Graduate students from Lehigh University completed
macro-invertebrate studies. Wildlands Conservancy and the Pennsylvania Game
Commission have complied wildlife surveys of the State Game Lands 205 and
surrounding areas.

Cultural Resources

Historical: The watershed was historically inhabited by the Lenni-Lenape as well
as small bands of Shawnees, Nanticokes and Mohicans. Early settlement of the
watershed by Europeans was underway by 1715. The growth rate of the area
increased significantly with the completion of the Lehigh Canal in 1829. The
Industrial Revolution brought many changes to the area, as it was rich in iron,
zinc, slate and limestone. The growth of mining spurred railroad construction,
which resulted in the growth of manufacturing.

Archeological: Sites of archeological interest in the watershed include several
covered bridges and historic houses. The ten properties and structures on the
National Register of Historic Places were identified and are listed and mapped in
this report.



Recreational Resources

There are several year-round cultural and recreational facilities in the watershed,
including Symphony Hall and the Allentown Art Museum. There are also many
significant outdoor recreation areas in the watershed that have been identified
and mapped in this report.

Demographic/Economic Profile

The Jordan Creek watershed is composed of a diverse range of socio-economic
conditions. The upper two-thirds of the watershed is predominantly rural in
nature, while the lower one-third is a combination of parks and urban land. The
businesses and industries in the city of Allentown provide employment
opportunity for those living in the rural areas not engaged in agricultural
production. The populations of the municipalities of the watershed have all
increased from 1980 to 1990.

Unique Resources

The entirety of State Game Lands 205 is located within the watershed. The
Game Lands provide a wildlife habitat, migratory corridor and natural zone of
protection for the mid-stream reaches of the Jordan Creek and provide the
watershed community with a natural outdoor recreation area. A portion of State
Game Lands 217 is also located in the watershed on Blue Mountain and provides
protection for the headwaters of the Jordan Creek. Another unique resource of
the watershed is the Trexler-Lehigh County Game Preserve, which is home to
numerous native and non-native species of wildlife and provides educational
opportunities for the Lehigh Valley.

Watershed Issues

Water Quality

Basic water quality data was collected from representative sites throughout the
Jordan Creek watershed in the summer of 1999. Water temperature, pH,
dissolved oxygen, specific conductance, dissolved solids and water hardness
were measured by Wildlands Conservancy. Nutrients (nitrate, ammonia and
ortho-phosphate) were also measured in the Jordan Creek. Water quality in the
Jordan Creek and its tributaries indicates that the creek suffers from non-point
source pollution and excess nutrient loading. Every monitoring point along the
Jordan exceeded temperature standards for high quality-cold water fisheries and
dissolved oxygen levels fluctuate throughout the stream as a result of several
dams, elevated temperatures and non-point source pollution. Five monitoring
sites had average concentrations of phosphate above critical levels. Ammonia
concentrations increase from the headwaters to the mouth of the Jordan and are
likely attributable to non-point source runoff. Nitrate also increases throughout
the Jordan and one site exceeds drinking water standards.
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Land Use

For the Jordan Creek watershed, agriculture and open space dominate the
upstream areas and “developed” land uses dominate the downstream areas.
Major land uses in the watershed include agriculture, urban and low-density
urban housing, forested land, State Game Lands and the Trexler-Lehigh County
Game Preserve. Agriculture is the dominant land use, occupying more than 36%
of the land in the watershed. The second largest land use is the 33.5%
dedicated to open space and conservation. Approximately 17% of the land in the
watershed is residential use and the remaining land uses each occupy less than
5% of the watershed.

Wildlands Conservancy contracted the Lehigh Valley Planning Commission to
study the correlation between land use and water quality in the Jordan Creek
watershed. All of the land uses examined exhibit influences on the water quality
parameters measured. Knowledge of the relationship between land use and
water quality is necessary for both land use planning purposes and protection of
water resources.

Management Options
O Goal 1. Improve Water Quality in the Jordan Creek and it's Tributaries.

Apply best management practices to keep agricultural pollutants out of the
waterway. Riparian buffer establishment, contour and no-till farming, animal
waste control facilities and pesticide containment facilities are best management
practices that help to keep agricultural pollutants out of streams. Additional best
management practices aim to reduce nutrients being applied to agricultural land
and include nutrient management, pesticide management and integrated crop
management.

Control urban non-point source pollution. Land use controls may be necessary
along with structural measures in order for the watershed community to meet its
water quality goals.

Revise stormwater management practices. While flooding is a natural event,
alteration of the watershed has increased both the frequency and the damage
caused by flooding. Minimizing the adverse impacts of flooding occurrences is a
realistic goal.

® Goal 2. Preserve and Protect Significant and Valuable Land Resources.

Preserve farmland. The Jordan Creek watershed is home to both fertile farmland
and critical open space. Preserving these valuable resources should be a top
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priority and many government programs exist to provide assistance for
preservation activities.

Preserve wetlands. Most of the wetlands in the watershed are small in size and
are therefore often overlooked during development planning. Better compliance
with wetland regulations is needed to protect these highly sensitive areas.

Revise ordinances. The creation or adoption of ordinances structured to
encourage stewardship of creek resources, protect wellhead areas, and limit land
uses and activities within the stream corridors and floodplains, would make great
strides toward achieving the goal of preserving valuable stream resources.
These ordinances would serve to preserve such resources as water supplies,
wooded regions, wildlife and aquatic habitats.

® Document Water Quality and Biological Characteristics

Conduct water quality sampling and analysis. Wildlands Conservancy, volunteer
organizations, educational institutions and other watershed interest groups or
individuals should combine efforts to continue water sampling and analysis of the
Jordan Creek on a regular basis.

Conduct biological monitoring. Maintaining records of the condition of the stream
corridor habitat and the vegetative, aquatic and wildlife species present in the
corridor is essential to recognizing and assessing threats that may disrupt the
balance of the ecosystem.

Provide efficient data management and distribution. With the formation of a
central database, a concerned individual would know the appropriate contact for
reporting or investigating important information. This would ease information
distribution and management decision-making because information collected by
various organizations would all be in one location. This location could also be
used as a site for meetings concerning ventures that impact the creek.

® Increase and Enhance Watershed Recreational Opportunities

Implement rails-to-trails conservation projects. A feasibility study should be
conducted to assess the extent of abandoned rail lines, the possibilities of linking
the lines and the costs associated with acquiring the necessary lands or
easements and converting and maintaining them as usable trails.

Municipal parks should serve as models demonstrating land management
practices that protect natural resources. Outdoor recreation is not only a
valuable public resource, it can also serve to increase awareness of the need for
open space and environmental conservation and provide wildlife and water
quality benefits. Studies of existing streamside parks in the watershed should be
conducted in order to guide future environmental improvements in these parks.
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© Preserve Historical Resources and Develop Heritage Tourism

Identify and preserve regionally and nationally significant historic areas in the
watershed and educate residents of the watershed about its heritage and value.
Preservation planning at the local and regional levels should be strengthened
and expanded and technical assistance should be made more available and
useful to citizens and local governments.

® Increase Environmental Awareness, Knowledge, Skills and Stewardship
Commitment Among Those Living in the Jordan Creek Watershed

Inform residents, business owners, recreational users and others about the need
for protection. Widespread and increased awareness is one of the most
important factors contributing to the success of natural resource protection
programs. In order to be successful, education programs must include
homeowners and residents, commercial landowners, developers, public agencies
and young people.

Summary and Conclusions

The Jordan Creek watershed and its resources have been treasured by many
since the first Native Americans and European immigrants discovered the region.
Through the years, population growth and associated development have
significantly altered portions of the watershed. Future growth of the watershed
will put increased pressure on the remaining resources. How municipalities
choose to handle these pressures will impact not only the health of the
watershed, but also the well-being of its residents.

The challenge for communities of the watershed will be to conduct development
in an ecologically sound and responsible manner, minimizing urban sprawl and
its impacts. Restoring riparian buffers along the Jordan Creek and protecting
those that are currently intact is critical to conserving watershed resources and
improving water quality and habitat.

The keys to achieving the goals of this project are education and communication.
Knowledgeable citizens and groups must form watershed organizations and
continue to educate property owners, businesses and political leaders on the
issues raised in this report. Communication between property owners and
institutions must be established in order for the watershed to benefit from
conservation and preservation programs as well as the efficient use of its
resources.

This management plan should be used as a tool to build partnerships for

enhancement of the watershed and as a guide to develop concerted efforts for
future improvement projects.
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