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Pennypack Watershed Partnership

EXECUTIVE SUMMARY

PROJECT DESCRIPTION

The Pennypack Creek River Conservation Plan is one component of ongoing efforts being
conducted by the Philadelphia Water Department and the Pennypack Watershed Partnership to
improve water quality, the environment and the quality of life of watershed residents. The
principle goal of the conservation plan is to reconnect people to the Pennypack Creek through a
two year, community based planning process. The planning process includes forming a diverse
group of watershed stakeholders to act as a steering committee for the plan, engaging the
public in the planning process through outreach and educational events and researching current
and projected environmental and cultural conditions in the watershed. The project team will
then compile all of this information into a document that provides a work plan to improve the
watershed environment and promote the enjoyment of the Pennypack Creek.
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Figure 1. Map of the Pennypack Creek Watershed

destruction as flood waters have
claimed property and even lives. The
Pennypack Creek River Conservation
Plan attempts to consider the
watershed's complex evolution and
develop goals that will provide
benefits for everyone who values the
creek and its watershed. The goals of
River Conservation Plans reflect the
diverse interests, concerns and needs
of the watershed residents, and will
serve as a rallying point for a
watershed community to improve their

watershed. This River Conservation Plan is the first step in a comprehensive assessment of the
Pennypack Creek Watershed that will culminate in a watershed management plan conducted by
the Philadelphia Water Department in 2006 and 2007. Figure 1 shows the Pennypack Creek
Watershed and its municipalities.
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Information contained in this plan was gathered from existing studies as well as input from
community members, key person interviews, a public survey and a number of workshops and
neighborhood meetings. Analysis of Geographic Information System (GIS) data played a major
role in the development of this plan and many GIS maps are included to enhance the
understanding of the spatial relationships between watershed resources, opportunities and
concerns. The fruits of existing planning efforts were also important to the development of the
River Conservation Plan. Public participation from the Pennypack Park Master Plan, as well as
the suburban community comprehensive plans, provides additional connections between this
plan and the planning goals of the watershed stakeholders.

There are many opportunities to have a
positive impact on the Pennypack Creek
and its watershed and there are many
organizations doing work to improve the
watershed environment. Long term
improvement, however, requires that
anyone who lives, works or recreates
within the watershed does their part to
reduce negative impacts on the natural
resources of the watershed while
creating the momentum to improve the
watershed community.  This is the
ultimate goal of the River Conservation
Plan — to get people involved as a
positive force to improve the watershed.

This document and planning effort will .
. . . Dam on the Pennypack Creek
serve as a guide to continue working ‘

toward that ultimate goal.

The River Conservation Planning process is funded in part by the Pennsylvania Department of
Conservation and Natural Resource's (PA DCNR) Community Partnership Conservation
Program. In 2003, the Philadelphia Water Department received a grant from the PA DCNR to
conduct the plan. Other funding and in-kind services to conduct this plan have been provided
by the Philadelphia Water Department, Fairmount Park Commission, Friends of Fox Chase
Farm, Friends of Pennypack Park, Montgomery County Planning Commission, and the
Pennypack Ecological Restoration Trust.

Pennypack Creek River Conservation Plan December, 2005
Executive Summary -3-



PUBLIC OUTREACH EFFORTS

The Pennypack Watershed Partnership conducted a number of public participation and
outreach events throughout the two-year River Conservation Plan process. Public participation
is central to accomplishing the goals of the plan. The following sections summarize the public
outreach and education efforts.

Neighborhood and Community Meetings

F. X. Browne, Inc., the Partnership’s consultant for the River Conservation Plan, presented
information concerning the Pennypack Creek River Conservation Plan at twenty community,
civic association, school, municipal and environmental organization meetings between January
2004 and July 2005. Presentations included an introduction to the River Conservation Planning
process and detailed ways that watershed residents could become involved in the development
of plan goals and implementation projects.

Community presentations were given throughout the watershed from headwaters areas in
Warminster and Horsham to the lower portions of the watershed in the Bustleton and
Holmesburg neighborhoods of the city. These outreach efforts were successful at reaching
watershed residents that may not typically be exposed to information regarding watershed
planning. Table 1. is a list of the neighborhood and community groups which hosted
conservation plan presentations.

Table 1. Neighborhood and Community Groups Hosting Conservation Plan

Presentations

Abington Environmental Advisory Committee Pennypack Farm

Bucks County Trout Unlimited Philadelphia Canoe Club

Bryn Athyn Borough Councll Rockledge Borough Councll

Boys Scouts of America Council Round Table Southeastern Montgomery County Trout Unlimited
Fox Chase Clivic Association Southampton Watershed Association

Friends of Fox Chase Farm Upper Moreland Township Board of Supervisors
Friends of Pennypack Park Upper Southampton Board of Supervisors

Greater Bustieton Civic League \(/:\fllggsrg;enen? High School Environmental Science
Holmesburg Civic League William Tenent High School Biology Class
Horsham Township Board of Supervisors Willow Grove Senior Center

Public Meetings

As part of the River Conservation Planning
process, the Pennypack Partnership conducted
four public meetings to inform the public about the
River Conservation Plan and gather public input
regarding planning efforts. The first public meeting
for the Pennypack Creek River Conservation Plan
was held in conjunction with the regular meeting of
the Bucks County Chapter of Trout Unlimited in
November 2004. The second public meeting was
held in March 2005 at the Pennypack

Environmental Center and featured a presentation

Pennypack Creck River Conservation Plan
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by a Historical Consultant to the Philadelphia Water Department, Adam Levine. Mr. Levine
presented information on the changing landscapes of the Pennypack Creek Watershed and how
these changes affect the Pennypack Creek.

The Draft River Conservation Plan document was presented at a series of public meetings in
September and October of 2005. The final River Conservation Plan document will be presented
at the fourth meeting in December of 2005.

The public meetings have been well attended by people involved in the Pennypack River
Conservation Plan process along with members of the general public. Approximately 20-30
people attended each meeting. Feedback regarding the planning efforts was positive and
members of the public provided useful suggestions for the improvement of the plan document
and public engagement process.

Workshops and Watershed Walks

The Pennypack Partnership conducted a series of watershed workshops and walks between
September 2004 and May 2005. Educational efforts provided attendees an opportunity to
learn about their watershed and encouraged citizens to participate in the River Conservation
Plan process. The following is a list of watershed walks and seminars that were conducted:

Pennypack Watershed Walk, Fox Chase Farm, July 13, 2004

Watershed Wonders Festival, Pennypack Environmental Education Center,
September 18, 2004 ‘

Volunteer Stream Monitoring Presentation, Pennypack Environmental Education Center,
September 21, 2004

Homeowner Presentation on Watershed Protection, Pennypack Ecological Restoration Trust,
November 16, 2004 and April 26, 2005

Stream Restoration Presentation, Pennypack Ecological Restoration Trust,
April 7, 2005

Citizen Survey

F. X. Browne, Inc. conducted a statistically valid survey of watershed residents in Montgomery
and Philadelphia Counties inquiring about the level of watershed awareness, park usage and
environmental priorities of survey respondents. Two-thousand surveys were mailed to random
addresses throughout the two county area of the watershed. The Bucks County portion of the
watershed was not surveyed due to a lack of parcel data for Bucks County at the time the
survey was conducted.

One-hundred and forty eight responses were returned. This equals a 7.5 percent survey return
rate which is a typical response rate for a random survey of this kind. Survey results indicated
that many respondents felt that water quality in the Pennypack Creek has improved over time
(83% of respondents) and that water quality and conservation was an important issue affecting
their quality of life (88% of respondents). Only 10 percent of respondents participate in

Pennypack Creek River Conservation Plan December, 2005
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watershed protection activities. Complete survey results are detailed in the Public Outreach and
Participation report which accompanies the complete plan document.

Key Person Interviews

F. X. Browne, Inc. conducted 25 key person interviews during the River Conservation Planning
Process. The goal of the Key Person Interviews was to capture in-depth observations and
perceptions of watershed conditions and values from a diverse group of stakeholders.
Interviewees were asked a series of questions regarding how they or their congregations,
constituents, employees or organization members view and use the Pennypack Creek.
Interviewees were also asked to identify needs for watershed improvement or valuable
watershed resources. The interviews provided opportunities for a level of detailed input from
stakeholders that may have been difficult to obtain through public meetings or other outreach
events.

A number of prospective interviewees were selected from outside of the traditional pool of
participants in watershed conservation activities and thus gave a more diverse view of the
watershed. Interviewees included religious leaders, businesspersons, political leaders and
public servants as well as environmental leaders.

Neighborhood and Block Interviews

F. X. Browne, Inc. scheduled ten work days to interview pedestrians in neighborhoods and
shopping centers throughout the watershed. Pedestrians were asked brief questions about their
perceptions of the Pennypack Creek and their usage of watershed open spaces and amenities.
Interview results echoed many of the responses to the citizen survey.

Many respondents indicated that they were unaware of efforts being conducted to improve the
watershed but would be interested in participating in watershed protection efforts if they knew
more about the efforts and if these activities were appropriate for children. A number of
respondents indicated they would be interested in activities that cleaned up the parks in the
watershed. The majority of interviewees felt that the creek was not safe for swimming and
many felt that there has been an increase in the amount of trash and litter in the parks and
stream itself.

The neighborhood and block interviews collected information from a random and diverse pool of
respondents. This effort ensured that input and concerns of the general public are included in
the final River Conservation Plan document.

ISSUES, CONCERNS AND CONSTRAINTS

The Pennypack Creek Watershed, is home to many natural wonders and historic resources
important to our region. Pennypack Park consists of 1,600 acres of natural and recreation lands
that provide a green ribbon from the City’s border with Montgomery County to the Delaware
River. This park hosts a diversity of plant and animal species and affords residents a respite
from urban life. Further upstream the Pennypack Preserve, owned and managed by the
Pennypack Ecological Restoration Trust, is an example of the power of private citizens’ efforts
to protect the resources they care about. The preserve is the largest publicly accessible, private

Pennypack Creck River Conservation Plan December, 2005
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nature preserve in Montgomery County. Future plans to expand the greenways along the
Pennypack Creek into the headwaters of the watershed and beyond are included in the
Montgomery County Open Space plan. These are just some examples of the many active
groups and efforts underway to improve the Pennypack Creek Watershed for everyone.

The relative health and condition of the Pennypack Creek Watershed is a reflection of the
manner in which people use, develop and steward the land. Water quality, environmental, and
even recreational conditions, are a result of historic and current land uses. Throughout the
public outreach and participation process, and with critical input from the River Conservation
Plan steering committee, common themes continually recur when people consider the
Pennypack Creek.

Rapid conversion of the Pennypack Creek Watershed from agricultural lands to predominantly
residential land uses, with the attendant construction of transportation infrastructure and
commercial centers, is an often identified explanation for many of the Pennypack’s ills. This
rapid residential development is cited as the cause of stormwater management issues, flooding
problems, water quality degradation as well as loss of biodiversity and open space. New
federal, state and municipal regulations are attempting to stem the negative impacts of the land
development process on the environment. Current planning efforts, such as the Montgomery
County Open Space Plan and Open Space Bond issue, are working towards creating
greenways throughout the watershed while protecting existing green fields.

Reducing the impacts of stormwater flows from
existing development is another recurring
theme encountered when discussing the
Pennypack Creek. The creek shows many of |
the symptoms of a degrading urban stream:
severe bank erosion, disconnection from its
floodplain, low base flow followed by high storm
flows and poor aquatic biodiversity. Many
efforts are underway to address stormwater &
management  ranging from  homeowner
education to university research studies. This
conservation plan can play a major role in [GEEs N
changing people’s habits and attitudes about [
stormwater management. | S R~ R 12\ N /

Photo: Mike Wison

Historic schools, religious buildings and commercial sites are scattered throughout the
watershed as a testament to the region’s settlement and history of growth and commerce.
These historic resources, along with evidence of Native American settlements, reinforce the
notion that the Pennypack Creek Watershed, with its temperate climate, rolling topography,
natural beauty and economic opportunities, is a great place to live, work and play.

Pennypack Creek River Conservation Plan December, 2005
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WATERSHED CHARACTERISTICS

Home to more than 250,000 residents, the Pennypack Creek Watershed encompasses a 56-
square mile region in southeastern Pennsylvania, an area dominated by the urban and
suburban landscapes of northeast and suburban Philadelphia. Much of the watershed lies
within the Piedmont region, a broad swath of land extending from Georgia to Massachusetts
that separates the flat Atlantic Coastal Plain from the Appalachian Mountains. This is a land of
transition; a pastoral landscape of narrow valleys, woodland streams, and forest-covered hills.
It is also a land that has been heavily altered by
sprawling cities, agriculture, and industry.

Like much of the northeastern United States,
the climate in the Pennypack Creek Watershed
is characterized by four distinct seasons with
moderately cold winters and long humid
summers. Although much of the forest within
the Pennypack Creek Watershed has been
removed to support agriculture and residential §
and commercial development, or altered by
invasive species and nuisance deer, remnants

of the hardwood forests that once covered the | 5
- -
entire watershed can be found in places such _—
as Lorimer and Pennypack Parks and the
Pennypack Preserve.

The upper portions of the watershed are located in the northern suburbs of Philadelphia within
Montgomery and Bucks Counties. Here, Pennypack Creek flows through several boroughs
and residential communities including Willow Grove, Hatboro, Southampton, Horsham,
Abington, and Bryn Athyn. Moving downstream, the main stem of the Pennypack Creek flows
southeast through the Fox Chase, Bustleton, Rhawnhurst, and Holmesburg sections of
Northeast Philadelphia before entering the Delaware River.

While sections of the watershed are covered by urban land uses including industrial and
business parks, commercial shopping areas and suburban residential communities, much of
the lower section of the Pennypack Creek is shielded from development by an interconnected
greenway of forested lands, protected farms, and park land. This greenway includes more
than 700 acres of protected lands managed by the Pennypack Ecological Restoration Trust;
Lorimer Park, a 250-acre Montgomery County Park; and Pennypack Park, which is part of the
renowned Fairmount Park System in the City of Philadelphia.

Pennypack Creek River Conservation Plan December, 2005
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LAND USE

Land use in the Pennypack Creek Watershed is predominantly residential, characterized by
single family detached residences in the upper and middle portions of the watershed and multi-
family and row home areas in the lower section of the watershed. The majority of this
development occurred in the suburban expansion after World War Il but considerable suburban
development has occurred in the headwaters and upper portions of the watershed over the last
20 years. Figure 2 presents land use within the Pennypack Creek Watershed as of 2000. The
large areas of yellow on the map are indicative of the preponderance of residential land uses in
the watershed.

Land use % of
category Acres watershed

Single family

detached 14,580 40.44

Wooded 5,190 14.39

Total Multi-

family, row

home, mobile

home residential 4,234 11.73

Parking 2,042 5.66

Commercial 977 5.48

Recreation ,605 4,45

Agriculture 1,346 3.73

Manufacturing 1,185 3.29
Montgomery Co.. / VOCGnT 1 r1 72 3'25

7 Community
s Services 1,043 2.89

2000 Land Use Transportation 867 2.41
&"""’:’m : Military 367 1.02
S Water 217 0.60
:mmmu Services [ Uhl“y 207 0.58
] Manutactutiog Uit Indusial Total Mining 25 0.07

I Mistay

Data Source: Year 2000 Land Use Data
from Delaware Valley Regional Planning
| Commission
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Figure 2. Year 2000 Land Use Map and Statistics for the Pennypack Creek Watershed

Single-family detached residences account for over 40 percent of the land use in the Pennypack Creek Watershed.

The second largest land use category in the watershed is wooded land (14 percent of
watershed land). These wooded areas can be seen in Figure 2 as a green spine of parks and
preserved land along the creek corridor through the lower and middle sections of the watershed.
Parking and commercial land uses (11 percent of the watershed) contribute to the overall area
of impervious surface in the watershed.

Pennypack Creek River Conservation Plan December, 2005
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PARKS, RECREATION AND OPEN SPACE

There are 2,650 acres of public park, recreation, and open space land in the Pennypack Creek
Watershed. This equates to approximately 10 acres of recreational and open space land for
every one thousand watershed residents. The distribution of regional open spaces and
recreational lands, however, is largely in the middle and lower sections of the watershed, with
Pennypack Park being the largest and most notable park at 1,600 acres. Figure 3 shows the
municipal and county parks and recreation facilities in the watershed. It is important to note that
the municipalities that are only partly in this watershed have other facilities, not presented in this
table, that are available for residents’ use. The lands of the Pennypack Preserve are also not
included on this map even though it is open to public use. The preserve is privately owned by
the Pennypack Ecological Restoration Trust and is not officially part of county or municipal park
systems.

In addition to large areas dedicated to passive recreation (e.g., Pennypack Park and Lorimer
Park, etc.) each municipality has neighborhood and community parks and schools that provide
playgrounds, ball fields and courts to meet the active recreation needs of their residents. Each
municipality also has recreation programs that provide recreational and cultural programming for
residents. The City of Philadelphia offers the widest range of recreational programming of any
municipality in the watershed through the 12 recreation centers operated by the Philadelphia
Department of Recreation.
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Visitors enjoy Lorimer Park
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Key To Watershed Parks
1 %?:ekr?d Billet | 19.Lukins Park 37.Boileau Park
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3| 15.Tanner ’ 51.Rambler
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Figure 3. Community and Sub-Regional Parks of the Pennypack Creek Watershed
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BIOLOGICAL RESOURCES

The biological communities of the Pennypack Creek Watershed, be they aquatic or terrestrial,
flora or fauna, reflect the predominance of urban and suburban development throughout the
watershed. Even large natural areas such as Pennypack Park and the Pennypack Preserve
suffer from some degree of habitat disturbance either from encroachment of human uses,
upstream water quality and habitat degradation or nuisance or invasive plants and animals.

Low aquatic macroinvertebrate diversity has been noted in the Pennypack Creek Watershed for
at least 35 years and is an indicator of water quality and habitat stressors on the creek. More
recently, non-native, invasive plant species, such as Japanese knotweed (Polygonum
cuspidatum), mulitflora rose (Rosa multiflora) and porcelainberry (Ampelopsis brevipedunculata)
among others, have been claiming large areas of natural lands in the watershed and
contributing to declines in native plant and animal biodiversity in the watershed.

Large populations of white-tailed deer
(Odocoileus virginianus) have also contributed
to declines in native biodiversity in the
watershed by denuding forests of understory
vegetation and tree seedlings. Deer browsing f
on tree seedlings is preventing recruitment of &
new trees in woodlands. The removal of |

understory plant species by deer browsing [
reduces food sources and cover for a large
number of native insects, birds and mammals.

Photo: F. X. Browne, Inc.

The PA Fish and Boat Commission is leading | : :

an effort to restore populations of native fish species to the waters ed In 2004 the commission
released 667,000 hickory shad fry into the creek in an effort to imprint the creek on these
anadromous fish (fish that spend parts of their lives in the ocean and return to fresh water to
spawn) so that they will return to the Pennypack Creek to spawn. The Fish Commission is
supporting these stocking efforts with other cooperative efforts with the Fairmount Park
Commission and the Southeast Montgomery County Chapter of Trout Unlimited to remove or
mitigate obstacles to fish passage along the length of the Pennypack Creek.

Pennypack Creek River Conservation Plan December, 2005
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WATER RESOURCES

Water resources include both surface and ground water resources. Surface water resources
include lakes, ponds, streams, and wetlands, while groundwater resources consist of water
stored within porous bedrock called aquifers.

Sustainable water resources are essential for the success of all human societies and provide a
nearly endless potential suite of uses ranging from active and passive recreation, industrial
cooling and production, food production, irrigation, power generation, flood conveyance, and
drinking water. Watershed residents and other users value water resources for the direct and
indirect uses they provide. As a society, we also value water resources for their inherent
ecological value, their mysterious beauty and for the tremendous variety of life they support.
The beauty of a free flowing stream or still fog on a glacial lake has been captured in picture
and song for centuries. Many of the world’s great scenic landmarks (the Grand Canyon, Crater
Lake, Niagra Falls) are either the result of or center around water resources. Even the term
water resources, for all its utility, somewhat undermines the true value of rivers, lakes, and
wetlands.

Surface Water Resources

The Pennypack Creek Watershed covers 56 square miles and contains 79 miles of surface
water streams. The Pennypack Creek’s headwaters lie in Horsham Township in Montgomery
County and in Warminster Township, Bucks County. The watershed includes approximately 61
ponds occupying 38 acres of land and 502 acres of wetlands. Figure 4 is a map of the ponds
and wetlands in the watershed.

A Philadelphia Water Department and
Temple University study of ponds in the
watershed revealed that 90 percent of the
first order streams in the Montgomery
County portion of the watershed contain
ponds. This statistic indicates that
dammed or altered first order streams are
the norm in the Pennypack Creek
Watershed. These ponds affect water
quality and natural stream flows by
concentrating nutrients, promoting the Ponds can accumulate nutrients which
growth of algae, and raising water | promote algal growth.
temperatures. o

-
-

According to the National Wetlands Inventory, the Pennypack Creek Watershed contains
approximately 502 acres of wetlands. The National Wetlands Inventory is a service of the U. S.
Fish and Wildlife Service that identifies wetlands from aerial photographs. These wetlands are
not field verified and may contain data errors or inaccuracies. Field verifications are necessary
for determination of jurisdictional wetlands. The large majority of wetlands in the watershed are
riverine or riparian wetlands found along the mainstem of the Pennypack Creek. Important
areas of wetlands can be found on the Pennypack Preserve, in Pennypack Park, and at the
confluence of Meadow Brook with the Pennypack Creek in Abington Township.

Pennypack Creek River Conservation Plan December, 2005
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Water Quality

A number of biological assessments and water quality studies have been performed on the
Pennypack Creek since the 1960s. Major studies include monitoring by the Pennsylvania
Department of Health and the PA Department of Environmental Protection (PA DEP) in the
1960s and 70s, habitat assessments conducted as part of the Pennypack Park Master Plan,
and ongoing biological and water quality monitoring by the Philadelphia Water Department and
the PA DEP.

PA DEP monitoring has determined that approximately 82 percent of the Pennypack Creek’s
stream miles are impaired and have subsequently been listed on the Pennsylvania 303d list of
impaired waters. According to the DEP Watershed Restoration Action Strategy for the
Poquessing and Pennypack Creek Watersheds, 66 of the 79 stream miles do not support the
biological communities protected by the Clean Water Act. The report indicates that the majority
of impairment is due to urban stormwater run-off, water flow variability and flow and habitat
alterations. Other recent studies of the creek echo the PA DEP's findings and identify
stormwater runoff and fluctuations in stream flow as the primary challenge to protecting and
restoring the stream’s ecosystem.

The Pennypack Creek, although much improved as a result of the implementation of the Clean
Water Act, is still challenged by nutrient contributions from wastewater treatment plant
discharges and from non-point source pollution. Watershed residents, in their goal to improve
water quality and stream biology, need to take a holistic approach to achieving these
improvements by working closely with municipal officials to ensure that all point sources are
meeting their permit requirements (and that the funding is there to support plant operators in this
endeavor) in addition to educating citizens on the causes and effects of stormwater runoff
pollution and the measures that citizens can take to minimize polluted runoff.

Visitors to Pennypack Park near Rhawn Street

Pennypack Creek River Conservation Plan December, 2005
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CULTURAL AND HISTORIC RESOURCES

The Pennypack Creek Watershed is rich in historic, archaeclogical and cultural resources.
There are 43 buildings and structures either listed or determined to be eligible for listing on the
National Register of Historic Places as well as 19 archaeological sites with completed
Pennsylvania Archaeological Site Surveys. These sites document Native American habitation,
diverse religious groups that settled the area and important milestones in the region's
commercial and industrial past. Many cultural resources become threatened by development,
redevelopment or infrastructure improvement projects. Cultural and historic sites reveal the
importance of the Pennypack Creek and its resources to prehistoric and contemporary residents

of the watershed alike and as such, attempts to preserve these unique resources should be
included in conservation efforts.

Caimwood

Frankford Avenue Bridge

Proto’ PRMC

Knowleton
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GOALS AND OBJECTIVES

The Goals and Objectives of the River Conservation Plan were developed by the plan steering
committee, collected from public input and culled from existing and ongoing planning and
restoration efforts. Goals and Objectives will continue to be developed through the public
meeting process and will reflect public comment and reaction to the draft plan documents.

The following is a list of the goals of the Pennypack Creek River Conservation Plan. These
goals will serve as a framework for the development of management options that can be
implemented by watershed stakeholders, in order to improve the Pennypack Creek Watershed.

Improve stream habitats and aquatic resources

Improve in-stream flow conditions

Improve water quality and reduce pollutant loads

Improve and protect stream corridors

Address flooding

Enhance and improve recreational opportunities

Enhance quality of life for watershed residents

Improve stewardship, communication and coordination among watershed stakeholders
and residents

MANAGEMENT OPTIONS

The management options for the Pennypack Creek River Conservation Plan are being
developed by the plan steering committee and through input from watershed stakeholders and
participants in the public outreach and education efforts. The purpose of the management
options is to develop a list of positive actions that watershed stakeholders can implement to
improve the health, environment, historical, cultural and economic resources of the Pennypack
Creek Watershed. Table1 is a Preliminary Management Option Matrix that presents the action
items that have been developed to date. The management options will be further developed
through the River Conservation Planning process and public input.

The River Conservation Planning Team continued to accept input regarding management
options until the publication of the Final River Conservation Plan. Through the course of the
planning process, the steering committee will prioritize these options and identify primary and
supporting partners to implement these action items.

Many of the identified Management Options will support more than one of the Plan’s Goals. In
these cases the Management Options are included under the most appropriate goal.

Pennypack Creek River Conservation Plan December, 2005

Lixecutive Summary 17 -



<006 “.HDQM.SOUUﬁM

Aretrumg DA

3

HR [ UONRAIOSTOT) T0ATY YoaID) youdAus g

SSUIILTIDUNIA

SIUSAS ULIOJS BULND UCDLDA MO|) WIDSHS 90Npa!
PUD LoD 810ua0id JOUL SIHONSI 10) SHING JeIDMULIo)S Szpuoud puD AUSP]

*

20029007 *© “DdD SOUDADILNW Iy o SEOUDUINIO LOROSI0Id 80IN0sa) [DINIDU [DAIDIUNW JO (USWSDICIUS 2INsL3  » o150 B @c_wm_wm
‘GO0 VYINId SLUDBYS JBDMPDey JO 1oRD8)oId
L SaLDAIDIUNLL ISISSD O SOUDUIRIO UOHOs0Md Ielompey doenag
SUOIIPUOD MO WDaNs-U] aaodul] "Z poS
amd "O3d 1Od uswdoeASpes PUD Mmal Joj ubsep PSP
0029002 = | Ve wgm_oﬂ_ooﬂwmw_m_ suode: exdung vd e LOAIND pUD BBPIG 18d0IC SINsUS O} SSIDAIDIUNW PUD 10Q Yd UM ION, !
spoge Buloiuowor] (md SNUUOD) e
Such L NEOW3S woIBoud pAOUlE) BIDD suopoZIUDBIO JLOIG-UCU PUD S19ajun|on BUIOLLON
MOLUQ e 3 OMd DY DUD LOIDIOSS] POUS UCISSILLLIOD saoueBD YBNGCIY SHOLS UOHDIOLSS! $8108ds PUD JOIGDY 10 SOSODINS IOUUOKW @ HOH
2dd 'da0d NI {in0g pup sl wd 10 $5859N8 JOUCH) ©
Unid JBISDN Mnd fondiuusad
s:o0loid o toslord Tidd $O SUCKDDUSWILIODS) UOIDIoses UbEodl puo woeds Jusweduy e
UCDIOSS!. NLOAZS “dMd WBSUS “yHCoRY %WMMMM_%M ¢ UOUDIOISS] BUUDUD 9A120 UBNoIYL Alcols oiyciowosd 81058y e UouDUBWEIdL
BUOB-UG o KB55a07 | w0 uouoss pawypi-Acp siosey < SIC1S08) S49UM S0 Bl PO pLD eI 10K+ .
. wioQ Sg uopBuiuny ¢ JUSWESUDLUS JBHGOY PUD IDAOWSI LUDE UBNOIL SIDEGDL Woens-u aroidw)
: JOPILOS SSUROCIDRINL
R AL ‘5o t_%mmmw@og UBHDAN DINIDU SACIGU Of Qi) DEUSISIDM D 105 SSOUDUIRIO UOLOSI0IT 8DIN0SS! [DINIDU JUBISSUCD Jdopy e sdog

N1 NLOWIS 'Amd

AUNODY MOOIGMODDBIA LM IO

JUBLUSSESSD AIIGIDIS [BUUDUD WIDSIS PUD JUDG Wals easusualdwon dopnag

L]

Dioq ® Buuunid

$92IN0s9Y DHLNbY (D810 PUD JDJIGRH Wpals asordul| | 100D

uocypuatsdul

SIBUUDd AIDWHY

stolpa0] oyadsy

UONDY UOHDAIBSUOD

SUIBDUOD
Pl sanssy

[oeloid

iy UoydO JUSWEBDUDIY UD|d UOHDAIDSUG

drgeromue

L4

1 poysIoe




-61- ATCLING DANTIDONTY

007 TRqUIDNS(Y ] TONEAIDSITIO) I9ATY ¥oaI7) YoudAuuag
N 'GMd oiudienDitd SMOIIBAD
BuobB-uo O ‘saugedioIany _ o i 18MES PBUICIUCD jO 8DUSLNT00 8UL 8ONDEI O} SUCHDD &XDy Of SNUU0D  » uoUDIUSWISIALY
NED 10 AL PUD seodidunlu Y e WoHS01d BULOHUOL: PUL SOUBLBIUIDW JING JSIDMULIOES SINLsY e
DBUSIBIDM SUL U SAING JDHDMULICIS
Buusixe pUD MmSu 0] sunid sounusiupul pub Bujopucl ukay Buol dognag
spasu
Nt ‘aMd STUDUSIIIDUI PUD diysiaumc ‘uoyno0) Buipniou: ‘esnaoinp gng doleasy @ sdps
Buob-uo o mm_\;oawo\_cg Buduwns Jeyosm jam Bupniou ojeg %y Buuuo|g
0dD 1300 ULOHOD JO $EDIN0E SZUSIONIDUD Of BIOP BULOHUOW LHOYOD (008 |00 @
suouninBay || 8s0Ud S3ASN uawisidu pup jdopy e
uoid /91 1oy dojeneg -
SPOOT JUSNOd 20NPaY PUD AIDIS JBJDAM 2ACIGW "¢ (DO
AMd 5 SIDIOILO IDAIDIUNW DUD SIBPING
N , ‘SIBUMOSLUOY 104 SCOUSHIOM JuaWwsBouDil 1SDmMuULI0s Juesaid pup do@nag °
BuIOBUO mmE_UQ_uH_c:S_ sclousiom joct uessl pup uspinb upl Bug [Slejiis sl eb)
Qo2 D 1UB WSS Of DI DAISUNWE PUD SIOUSID UORDAISSUOD AUNOD YIIM MIOA, @
SIBIDMPDSH
AORAALUS 24} SO UDNS
2007-000Z NIOWES spBUSISInM-aNS BuBunud ApidD: M92I0 BY} L0 SUCHOIS DULOHUOW MOY IDUOHIDRD USIODIST e Bunopuoiy
Ul SUOHDIS BuloUOUS MO} USIIGRIST *
BuicB-ug e s
ML ‘GMd "Dad puod Jaiompoay snousy e
SO ADIUNA s8Iy
LUoIUSIeD 19BUC| PUD JUSUIINS.] J81DMm [DOIBOIOIG 0] SING ISIDMULIOIS JHOIeY @ uoyspustus|cll
QO07-CO0F ° . .Qhoo.coE_ox soofold UOUDIISUOWUSD UORDIEU S1S-UC J19UI0 PUD UOUSIL UOYDIUI
284vd NLDINGS DAl SACIS MOJIAL JuawsADd sneIod tusuws|duw 0} IsuMOpPUD] [oUcHnsul oBiD eBoinoouz e
uoipawsdw SLIDOUO
i ,,ww_oh m_ ! s1ouDd AlDUild SUOHDDOT Syoeds USHOY UOHPAISSUOD pup mm:m,
_ UXUP uoydO JUSWIABOUDIN UD]d |

drysisuiIe g poysioes

A




COOF “IaquIDnd(]

AIBUITING AN

TR ] TONTEAIDSUTOT) JRATY Y2217y Mm.u._wmm.h:ﬂhoﬂm

seads (uDid aaunu Uim Buynliebana AQ SiDAGDY UDUDd 810i521
PUD SDOID UOLDAL WO $810ads JUD|d SAISDAUL SALDU-UOU SAOWEL ARALDY
SUOIDUOPR

oloz-z00z © 1 GMd \Umn_,qn._n,uumvn_nu_u 5 3601 YOS mmWwﬁQE . | pup uousNo0 puo) "SpUBLISSOS LBNOI SICPWES UBBIB MBU BIOWICI PUD SIODKOD uoyniuaUBdiL
PUD AB3I5 % d o 1V usaB Buisixe Bulsaiod AQ ALALDSSUUDD WDSHSUMOPD/WDalsdn eaoidiul
Jusweadinuoul pun) unuondy
JoHB8G 21ouioid ¢ sWnIB0Id UOIDINDS PUD UODSHNO ISUMODUD] {ONPUOD »
5648 JUSWICOIBASEH UO SpUDIROOM pUD soay Buysixe
10810:d 0} sendiniunul AQ Pasn 8Q CL SPIDPUDS ucyoetoid aal) doerag ®
alis juswdoeASD BU} WOl POAOWSI SISM JDUL $81I00dS Ylim
JusWweoD|dal 8811 10 SPIDDUDYS &ibpdn pun uciDiabBan Buysixg JO [0AOWS)
BLIOE . mm:__moawo\_cg saonds usdo JIUE DU $SnAIUnU BEUSISIM UL 'SSOUDUIRIO UOYDal0id pUDIpOcm 1dopy e scine)
wol-uo © "D3d 1IN RiAd PUD S DADIUNL MO JBUWLTT @ UODE88] PUD UOIDONDS 04pg B Buiuoig
QdS DdD "2dd PUR USDSHNG 104 PESN &G 0 S:2UMOPUD] UDLDAY 0 SS0g0IDR AICIUSAU SjDaID o
upjd uoioa10d JoPILIOD upundu/aonds uado spim paysiejom doBasg e
SDd PUD sD8ID INIoU 104 sunid JusweBounus sej0ads aASDAUL doeAS]
SOBID [DINEDU 103 suid Juawreboupul Jesp swsidw! puD doleasg s
SIOPHIOD D3NS 10081014 Pup aaoidil] f oD
AL ‘amd siadojprsp pup seodioiunw
10 SIDUSLDW DUOIDULIOI DUD dDUL )18 UOIDIHSUCWS dowens ®
) ,mo_w__oa_o._c:mz } SIDUSIOU IOUOL Il O IS UOIDAL &) &\_,“MJU wm,,om, UOUOSND3
900c NG 'qD0 24O SAOIGUL O} $1I0MPDBL Ul SJ8UME DU 10] [DNUDW § JBUMOSWIOY doBnag e
spjoadl ging Ul sefunyo Ayenb lajpmoluop e
SN ‘O saouncs Bupno; juningod
‘saIAIOUNA _ m%w__o%__o_cwcwwn_q ® SZUBIODIDYUD Of PBUSISIDM S U0 BUUCHUOW AHIDND J8iDMm [DUCHIPDD JONpuod = BuLICUUON
Q00Z-9007, © YA “GHD PIUCIERDIG O MD - @ SUORIBUUOD 801D 1B} PUD
SIDS] INIONUSD AU 18mag ¥onu) o wniBoid Bunojiuou aassalbbo weweidwy  «
uoyojuBWS|d| sidBUIbd Apliig SUOHDDOY olioeds UOIOY UOIIAIBSUOD mm%wwnmwm

oefold

- XUIO UoKdO JUSWIBBOUDI UD]J UOHDAISSUO

drgrsn

>

J POUsIME A




COOT Ty

.ﬁ.ﬂwﬂ:ﬂﬂm DATITIOIN

] TONEAIISIO)) I9ATY] }oau7) youdAuuag

UOUDONRS

s6BURLD DIUCDIBOWSED 108|18) 0] SUDIK UOIDSIOS: SioRdN

) g add IDIUSUILOIALS DUD 880 paUsialDM o
S00Z-0007 © SSRIRTIOININ aAlaIdIRIUL 10} Yealn ¥ondAluag BU} Ul SOUIO0] IDUCLDSID8] SASSOT PUD BALOD MSU 10} seunpoddo siobiseAl; s - @cmccww
s TS ‘me S} 10 WOl 84 40 yiod so00ds USHO PUD SOUIOR, 100 g BuLuod
JO jusudoeasp Jsypnt smbisenu| muonsIoe; Buysixe 10; sun|d tuswsboun pud eoupusiuipw doensg e
ssiunpuocddo [pUODS8IDaY SACKAW PUD S2UDYUY @ 00D
) SeNbIIUDS) IUSWSBrUDW 1580 UDIdRoo) pun sumidpooy Buuoerold
9002 YINEd OdD ‘aBOWDP POOY Bulnda: 10 UOHDULICH AIDIUNW 0 SSNOUBULDSID 81D8l) o uoyooNpa
sodicuny uRdpoo) sy u juswdoeasp
900z © AT MOIID Of PEIUDIE SEOUDLDA PUD SIUSWILUDDOIOUS uDidpooy paliuad 1ol Bunopuopy
1OV VIN3d ADNYS UIDIADO0 AlISISAIUN e|diug] O SUDIDPUSWILIODS! jJuswa|dull e
Buob-uQ - sadionny SODUDUIRIC UoIDaloid uIDIdpool 82103 ° uoLRIUaWSKuw)
VinNE4 slopuioD oAl uaail aorcuwioid of sairadold auoid pooj) 1no Ang ®
vINSd Bupoo) pUD UOISOIS S0NPRS) Of SLD{ sugap g
ASJCIoOWIL o ‘soundioun AROCM pUD Bl 10 LOURINBRLODS! 10 IDAOWS) BU) 10} WSIUDYUDSW doensr e SCDH
| HIDQIDIUNA g ¥ Buuuoid
VINIS supid juswabBpucw AouaBlauwe pocy eipdn ® :
BUIPOO}4 SSBIPPY G IDOD
23d . ) d : d o6 &
) JUeLeBoUDL UDEDG DUT LUDSIS UO SISUMODUD] UoHodl 8BI0 JSUI0 puD $isBnUnLL
ABIDIPSUIL ¢ mmw;n_muwnau_om._ww Buising JUSUIHDGD DUD SUOUDIOCIOD ‘SIBUMCSILIOY $asin0d o 10} dousitiom ploH e HOHDONPI
" . SSOADIND UCLILIOD © Ul pasasasd puoj jo
Bupb-uo . 2dD V8D $9I0D DUD POJOUCD SjUsUesDs painbon 80008 USdo JO SOUSIDIS IPNUUD X0 e Bupoyuopy
usyDuswsduw| SIOUHDA AW suolpoo] ooads UOHOY UOHDAISSUOD wm.%wwmww_

102foid

. XPIN UOYdO JUSWSBOUDI UD|d UOYDAISSUOS

e

o
et
i
o
P
o
ot
-
i
reond
]
e
el
s

J POUSIoNe




CO0Z “IPQUID(]

ATCWITUNG 2ATNISN

He) [ BONLAIISUOT) I0ATYH] e JU&Q.AH:HU«M

siosloid LUoDIUSWSCLT UD|d UOLDAISSUCT JaAR

6002 @ dd JO $58OIME SLONDAS O} SJUSAS UDDS1N0 DANd DUD SABAINS JO SOLSS JONPUCTD Buuoyuopy
300 JUSWEBDUDL ISIDMULICES 10) SJINE SALDACUW 85 »
BUCB-UG ° seuDCIOILIA AIOLUSAL SDEIY I0INION SUL Ul DaRIIUSEI SSIHIUNUILIOD [DINJDU JO8I0)d e
' T odD UCHDSIDOI 10} PUD] SPBD |85 »
woibold 83010 Il PINOLS ‘asbg UOHDIUSLUIS|W)
wWesys-y-idopy dojeneg ¢ 1Y [DADN BAOIS) MOHIM 1O LUSWICOIBABDS! SALISUSS ADIUDLLLUOIAUS 8INsLy e
. amd ‘ddO4 ADD dn-upeio SOIAILOD BDUDUSIUIDW Dl IonBer jonpuoD e
Q0T @ 163d NLDWNES BPIM DBUSISIDM S{DUIDICOD ¢ scan-una wWoals Jonbeal JonNpuod °
BUOB-UO e saodouniy 180} 8} LUDBNS O UORIBUUOD 818UM scoy
: DD YSD pausianm oddn Ul AfDIDSdss $$e000 WSS SAKdW! o seilunpoddo AJyuep] e 21D B Buluudid
SjUBPISEY POUSISIDM 1O} 2)1 JO AIDNS aoubyUs £ [R0D
d a% < S{0IIS|DUE [OUCEDONPE J1B3YLO PUD sADW
. seyodoLNy ! ; u
BuoB-uo » e QeldD TBINUDOIC JO JUBULIHOIZASD USNOIUL $8LIUSLID [DUOHDSIOS! $DSUSISIDM JOHIDI * uogoonpy
joleioherle
. SUGHOBULOD
o00Z © 2dD VED SOUUNCD AIBWIOBIION PUD $120g @ PUD SHOMIBU o1 pesodoid Ul jsaieiul oignd eBnob o) sAsAIns Jonpuoy e Bunopuon
\ ¥Qd
Buof-ucy e SSUDAOIUNYY 1BAR] BIDMDIBC Of nind
,U&m Ow_nmnu JOBUUODA) O] PDOY SIDIS PUD "BAY 8obds Uuado AUUNWILIOD [DUCHIPPD aernbdy e
202 080 BIDOSBLIO] USBSMIST WD ABIBA SDUDUSIUDL PUD sepnIBdn Alion] IDUoDSIOS! SNUKUCD LoypIaLBIdU
o yoodiuued apofidn Ayuooudis . UD|d SISO !
soyodofunN safioyul 101} pauep _mmto HOOTAUUSE Didd 10 SUDUDPUSWILICOS] {USWSACICWL 0] DUD $58000 Juewsidwl]
QL02-900¢ = V8 DUD I0)] 10y UMOIMSN Jususidu) e
‘Dedd ‘8D DD
uonpiuatS|du] SUIBDUCD
SIOUNDG ADWd SUOIDDOY DYDadS UOHOY UODAIBSUOT puD $5N88|

oeloid

XD\ UoydO JUBUWIEBDUDI UDJd UOHDAISSUOS

dysioteg pac

i




£007% “1quIada(]

ATCUTIUING DATNIDX]

R 1 HONEALDSTOT) TQATY i) MUMWAH%AERUAH

L0z = , ) uonDusLIBIdLY e
D8dd 'GMd 'dd Poodu) pausisop ¢
~3d ‘GMd 'ad 10 SIDSA ¢ U uDid JO SIUBUIYSIAWGDOD Maihsy Bunoiuow
VeD QY 3 uswdolaasn aouDuRIo POl pUD AdIBRIDMBLS IDJUSWLOIALS
Q00E ° s1owoid o) spromD ABOIeoe jpdisiunid s yons winibord ucuboos: alneld
SpOUIBW DUD spausg ®
saDADIUNW O] $JO0) ®
sjjauag Xo| &
swpBoid uoiponpe uoyasssid eonds uado Juasaid
SENSS PBUSISIDM 1owWId O} JUBAS [DRUUD DIOH
- g EQ@%& SSIIUNLLILIOD ASUL Ul SLUDBYS O
BUIOB-UD o Sad ‘GMd WIDBHS-Y-AOPY WOWSIAW  » | 5rina pup ucyouny UOIDOO| INOGD SIUSPISS) JO) WDIB0IA uoYnINGS Juswsidul) ———
: ‘dd ‘A0 2dD DOUSIO DM BYL Ul $OUDINGIL PEUIDUUN SLUDN :
swiniffoid uoyoonpse 10) sisdoeasD |ebin|
SPIDPUGLS UDUDONDS 8JDjs Sioatll
10U WNNSIND 10 wWoiBoid diuspinmels peppaIdsn juswsidull 1o do@rag
WICBIYS 24 O SSLIUNWILIOD ISIDMPDSY JO8UlI008) PUD DaUSIaIDM INOgD
aonindod SPoNPS Of 18P0 INCY 10 RINYD0IG 'dDW 8ds jows & dopasy
UMOIIDULSS) U] IN0) AsssAy BupooyoBuip
©f uiss—uny Apubs Jo sjuawBes peung JNoaR UCKDONRE 2L0Wold
SOUIALOD AIUSDIOMBIS SSIDUIRIcOD
ad ‘Mg PUD $810WI0d JOUL 845 Gam IO asncey Buunsid LOIDULOLY DBUSISIDM D 108D scos
. . . LoURIUBLWS|IGUN UDIE 10) LISIIDUDSU JIOULC 10 UcyDZIURDIO Ub 8i0s.
Q00T = Sad Dl DD [iess |CU UDIC IO) UISILIDY i HozZIU @c_wco__w DIDE B BUILLDHY
1PUOIBS) S10W0IE PUD UDYDIIUNWWICSSIU FoAIDNL 80NHa1 OL SAOUSHIOM PIOH
S|UBPISSY PUD SISRIOUSHDIS PEUSISIOA BUOLIY UOHDUPICOD PUD UOHDIUNLWOD ‘diyspiomals aacidw ‘g (00D
suotpndod Builss [iniou D U Bupy axig pul Buuuns * Supiidm JO sieuad Yiosay inoas
s00z-0002 © |, ) L13d DB SBI0] LM SOBID adoad Buyponpe ‘yInaH 10 SINISY IBUoleN O ojius winibosd Jusisiduy T
Ddd ‘QRIdD 'aHD g scnou JuoiBiuud
8o pUD DIYCIPROIYG ISOSUNON - = PUD AJLIGUILL OF UDD8 N0 WRB0.E PUD UoEDINRS IDUeUIUOIALS Jususidw|
uoyojuswsldul sisulng ADuid suoiDD0T oyveds OOy UOIDAISSUOD) mm“% wwmmw_

108{0id

XD uoNdo JuBiLieBRUDH UDId

I pOysIow




“pl- Areuuumng pAnnx ]
0% STqUIRda(] B[] HONEAISSTO) IDATY] Y2017 Youdiuun ]

Ausssnun sdwes ) ‘(L YSuouiny ucnepodsuel| g WeISEaUnos 'W1d4Is ‘peywun nol L Aguncy Asswobjuop 1sesuinos 'NLOWIS

Juawipedec) BIBA BIUdBPElUL ‘O (UCRESIDSY 10 JusWNedag eludispeliud 'OHd 2eniwwe) Suuseis 40y ¥eadiuued 'DSdd dsisupey ¥oedAuuad 'dd SNt UOHBIOISTY
120160003 ¥oBdAULS ‘| MTd Aouaby swsbeusy Aouefiawy Vo “YIATL (OUNDD BIUSWILOIALT BILBAJASULSY ‘D3d LUOISSIWWOD 120g RUSHH Vd ‘“D8d4vd -uoneuodsues|

10 WwewLedag vd ' LOQ Yd ISR SPUET [RIMEN ‘LN 2IUBllY 828dS UsBID) 'WSD) g yoedAuuad JO SPUSU 'ddOd UOISSIIWOD Hlad Junouwlle ‘Dd4 HAously uawsbeurypy
AouabBislwig [RBPa ‘YINTS uomiaN Jadasy 18 IEMBR( ‘NN Yuswdopasd S1lUou0dT U AJIUNWLICD J0 Juswledad (1300 susupedag uoheainsy 3 syied Aunod
‘OHgD SLoISsILIWO: Buuueld [unod) N4 siuswpedad Yyegeas AUnod 'aHD suckeiodics juawdopaag AUUNWIWOD ‘Da0 SI9MSIg UonBAISSUOD AJUnoD ‘100 [SUOIRIARIGHY

LUBLUILOEAUS {DINOU

BUOB-UC _ L, D3damd Of SUOLOBUUOD “AIOISHI) WIOIB0I] ,DOUSISION INOA 19A00SIDaY , Juswadus e LOHDONPI
dd Q00 2dO SICUSIOW UCHDONRS SjNCUSID pud doerag e
uonpjustaldw| s1aupnd Abuig suOUP207 ayoads UOEOY UOHDAIBSUCD w“WMMMmW_

oafoid

- Xupo| uoydo JusWSBOUDY UDId UOHDAIOSUOD

ATSIaTIE ] POYSIIE AL W




