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PREFACE
This Special Area Management Plan (SAMP) was developed to determine the level of
effort and the cost required to produce a Critical Area Resource Plan (CARP) as well as
to create a template for future SAMPs and CARPs in Pennsylvania. This plan seeks to
comply with the seven planning elements required by the Pennsylvania Water Resources
Planning Act 220, and with the elements described in Chapter 2 of the CARP guidance
document, ID 392-2130-015/Draft, September 12, 2006.
A considerable amount of planning and technical work had been conducted related to the
water resource issues in the Wissahickon watershed. For this reason and others, the
Upper Wissahickon Creek study area was selected to pilot the CARP process even
though it has not yet received formal designation as a Critical Water Planning Area
(CWPA) by the Secretary of the Pennsylvania Department of Environmental Protection
(PADEP).
As a result of recent integration of water resources programs in Pennsylvania, the CZM
program and the SAMP preparation is closely linked to the Pennsylvania Water
Resources Act (Act 220) and the state water plan preparation. As such the SAMP process
follows those processes developed for the state water plan, including the identification of
Critical Water Planning Areas (CWPA) and development of Critical Area Resource Plans
(CARP).
When the Pennsylvania Act 220 was passed in 2002, Pennsylvania’s existing water plan
was over 25 years old and did not identify areas or watersheds that were experiencing, or
expected to experience, critical water needs. Recent statewide drought emergency
conditions and increased water use, which has reached 10 billion gallons per day
statewide, created increasing conflicts over available water supplies. Previous legislation
had not established a stakeholder planning process to address and avoid conflicts among
water users.
The Pennsylvania Act 220 legislation ensured a collaborative process by creating a
Statewide Committee and six Regional Water Resources Committees to ensure active
stakeholder participation. Not only has the development process of the Upper
Wissahickon Creek SAMP succeeded in involving stakeholders to address water resource
issues. Analysis of the study area was completed to assess its challenges, prioritize
management alternatives and recommend solutions. The development of the SAMP has
served to test the Critical Area Resource Plan guidance document. The resulting Upper
Wissahickon SAMP may also be used as a tool by the local municipalities and other
partners to improve and protect water resources within the Upper Wissahickon Creek
study area.
PILOT PROCESS AND CONTRIBUTORS
This plan was prepared by the Delaware River Basin Commission (DRBC) and the
Montgomery County Planning Commission (MCPC) in coordination and cooperation
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with the Pennsylvania Department of Environmental Protection (PADEP). This project
was financed, in part, through a Federal Coastal Zone Management Grant, administered
by the Pennsylvania Department of Environmental Protection (DEP). Funding was
provided by the United States Department of Commerce’s National Oceanic and
Atmospheric Administration (NOAA) under Award Number: NA06NOS4190222.
The DRBC along with technical editor Holly Conte, MCPC, and Pennsylvania
Environmental Council (PEC) have formed a contract team and have collaborated with
the PADEP to complete the tasks required for plan preparation. The contract team
developed a work plan based on the planning elements specified in Section 3112 of the
Pennsylvania Act 220, and the Critical Area Resource Plan (CARP) guidance document
for the purposes of establishing the technical and public process for a CWPA designation
and for the development of the CARP.
In addition to the contract team, a technical team was formed to share information among
other regional partners. The technical team includes professionals familiar with the
Wissahickon Creek, representing the following organizations: PADEP, US
Environmental Protection Agency, US Geological Survey, Wissahickon Valley
Watershed Association (WVWA), Wissahickon Partnership, Temple University, DRBC,
MCPC, and the Philadelphia Water Department (PWD).
Pennsylvania Act 220 and CARP guidance require the establishment of a Critical Area
Advisory Committee to advise Delaware Regional Committee during the development of
the CARP. Early in the process, the Upper Wissahickon Advisory Committee (UWAC)
was established. The membership of the UWAC was proposed by the contract team and
approved by the Delaware Regional Committee. The UWAC consists of representatives
from municipalities, water purveyors, municipal utility authorities, environmental
organizations, educational institutions, golf courses, and industry.
The Delaware Regional Committee is recommending candidate watersheds to be
designated as CWPA by the statewide committee and the Secretary of the PADEP. In
addition, the Delaware Regional Committee reviews and approves the CARP and
forwards the plan to the statewide committee and Secretary for approval.
SAMP, CWPA AND CARP DEVELOPMENT
Special Area Management Plan

Section 309(a)(6) of the Federal Coastal Zone Management Act (CZMA) of 1972
authorizes “preparing and implementing Special Area Management Plans (SAMPs) for
important coastal areas.” The National Oceanic and Atmospheric Administration
disburse funding through PADEP for SAMPs development. SAMPs can be used as
management tools in Pennsylvania’s coastal regions, including Montgomery County.
SAMPs provide for natural resource protection and contain a detailed statement of
policies; standards and criteria to “…guide public and private uses of lands and waters;
and mechanisms for timely implementation in specific geographic areas…” (16 U.S.C. §
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1452.2.K). SAMPs are designed to encourage collaboration of officials at all levels of
government as well as other concerned agencies and organizations.
In June of 2006, Pennsylvania’s Section 309 Strategy was amended to incorporate the
processes for Critical Area Resource Plans (CARPs) and Critical Water Planning Areas
(CWPAs) for coastal watersheds as part of the SAMP process. The CARPs and the
SAMPs identify areas of special concern and provide a detailed investigation followed by
resolutions of the problems. Both types of plans are designed to resolve conflicts among
water resource users or between water resource areas. The amendment to the Section 309
Strategy streamlined CARPs and SAMPs into one planning process and, as a result,
allows programs to more effectively protect, preserve, and restore Pennsylvania’s coastal
watersheds.
Critical Water Planning Areas

A Critical Water Planning Area (CWPA) is defined in the Pennsylvania Act 220 as “any
significant hydrologic unit where existing or future demands exceed or threaten to exceed
the safe yield of available water resources.” The Pennsylvania Watershed Analysis
Screening Tool can be used as a method for determining whether demand exceeds or is
expected to exceed supply, or “safe yield.” The screening tool results for the Upper
Wissahickon Creek study area are provided in Chapter 4. The screening tool determines
whether withdrawal and non-withdrawal uses and water quality objectives can be met
within a hydrological unit.
Areas that are determined to have or are expected to have critical water resource issues
can be nominated to the State Water Plan Regional Committees by any individual or
group. In accordance with Act 220, CWPAs should be identified as multi-municipal
watersheds spanning 15 square miles or greater. Procedures for identifying and
designating CWPAs are described in the September 2006 guidance document entitled
“Guidelines for Identification of Critical Water Planning Areas,” ID 392-2130-015/Draft.
Critical Area Resource Plan

Once a hydrologic unit is recognized as a critical water planning area, a Critical Area
Resource Plan (CARP) process is initiated under the guidance of the regional committee.
A CARP process further investigates the extent of water availability, and current and
future demands for water through a public participatory process. CARPs are not
designed to incorporate regulatory requirements, but adoption of the CARP by
municipalities within the CWPA is strongly encouraged by the PADEP.
In Pennsylvania, the SAMP and the CARP processes are closely linked. Both produce a
comprehensive water resources plan with management tools designed to support a
specific hydrologic area. The purpose of the CARP is to verify the extent of water
resource limitations and the existing water quality problems. The CARP also compares
surface and groundwater availability with current and future demands, identifies existing
and potential adverse impacts on water resources uses, and prioritizes recommendations
for providing reliable and safe water supply to the water users in the CWPA. Section
3112 of the Pennsylvania Act 220 describes the procedures to develop CARPs for
watershed within CWPAs.
Preface - Page 3

UPPER WISSAHICKON PROJECT GOALS
Developing a clear set of project goals is provides a unified project focus as well as
prioritizes water resource management concerns. Prior technical work established
regional priorities within the Wissahickon Creek watershed. The Pennsylvania Act 220
and the DRBC Southeastern Pennsylvania Ground Water Protected Area regulations also
contain clear directives. The Project Goal Statements Matrix (below) is a compilation of
the different sources referenced in the formulation of project goal statements. The project
goals were derived from the analyses of four source documents: (1) the Pennsylvania Act
220 (2002), (2) the DRBC Groundwater Protected Area Regulations for Southeastern, PA
(1999), (3) the Montgomery County Planning Commission Water Resource Plan (2005),
and (4) the Draft Goals from the Wissahickon Watershed Partnership (2007).
Based on the outcome of the existing planning and regulatory goals, the UWAC adopted
project goals to focus the development of the Wissahickon SAMP / Pilot CARP. These
goals include:
♦ Water Supply. Assure an adequate supply of suitable quality water by balancing
existing and anticipated human uses and ecosystem needs.
♦ Hydrologic Function. Restore and protect the hydrologic functions of the
natural landscape system to achieve the highest degree of hydrologic integrity
reasonably possible.
♦ Integrated, Multi-municipal Water Resource Planning.
Implement
coordinated water resource management plan that integrates land use planning
and infrastructure development while encouraging innovative partnerships
between stakeholders and policymakers.
The project goals focused the technical team during the development of this SAMP / Pilot
CARP.
After verifying the specific resource problems challenging the Upper
Wissahickon Creek study area, applying the project goals, and adhering to the plan
elements that are required of the CARP process, a comprehensive, cohesive SAMP was
created that can be used to improve and protect water resources within the study area.
The SAMP / Pilot CARP addresses the water resources analyses necessary to develop
appropriate solutions for corrective action, to provide a useful management tool for the
local municipalities and partners, and to provide a template for future SAMPs and
CARPs within the state of Pennsylvania.
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Project Goals Statement Matrix

SAMP/Pilot CARP Goal Statements

1. To assure an adequate supply of
suitable quality water by balancing
existing and anticipated human
uses and ecosystem needs

2. To restore and protect the
hydrologic functions of the natural
landscape system of the entire
Upper Wissahickon Watershed.

3. To implement a coordinated
water resource management plan
that integrates land use planning
and infrastructure development
while encouraging innovative
partnerships between
stakeholders and policymakers.

DRBC Groundwater Protected Area
Regulations for Southeastern, PA, 1999

MCPC Water
Resource Plan,
2005

Wissahickon
Watershed
Partnership Draft
Goals, 2007

Identify and prioritize water
resource and water supply
development projects to be carried
out by private organizations or
government agencies.

Assure the effective management of water
withdrawals to avoid depletion of natural
stream flows and ground waters and to
protect the quality of such water.

Provide an
adequate supply
of water for both
consumption and
natural habitats.

Improve and restore
aquatic ecosystem
habitat.

Provide information to public and
private decision makers regarding
water availability to help guide
efficient investment and economic
development.

Assure that ground water withdrawals are
undertaken consistent with the policies stated
in the DRBC Comprehensive Plan.

Protect water
quality.

Improve and maintain
baseflow through
increased infiltration
to support water
quality and aquatic
community health.

Identify opportunities for improving
operation of this Commonwealth's
existing water resources
infrastructure.

Protect the just and equitable interests and
rights of present and future lawful users of
water resources, giving due regard to the
need to balance and reconcile alternative
and conflicting uses in view of present and
threatened shortages of water of the
quality required to serve such areas.

Recharge
groundwater.

Reduce the frequency
and severity of
damaging (out of
bank) flooding.

Guide the development and
implementation of policies and
programs by State agencies that will
reduce the risk of flooding, water
shortages from drought and
conflicts between water users or
uses.

Provide a mechanism for the acquisition of
additional information necessary to more
accurately plan and manage water
resources.

Reduce channel
erosion and sediment
loads caused by
runoff

Guide policies on activities that
directly and significantly affect the
quantity and quality of water
available with the objective of
balancing and encouraging multiple
uses of water resources.

Assure the effective management of water
withdrawals to avoid depletion of natural
stream flows and ground waters and to
protect the quality of such water.

Integrate water
resource
management into land
use planning

Encourage all water users to adopt and
implement reasonable water conservation
measures and practices, to assure efficient
use of limited water supplies.

Encourage multimunicipal watershed
planning.

Water Resource Planning Act
220), 2002

(Act

Educate public officials and the public
at large regarding the sources and
uses of water in this Commonwealth.
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Executive Summary
The Upper Wissahickon Creek Special Area Management Plan (SAMP), prepared by the
Delaware River Basin Commission (DRBC) and the Montgomery County Planning
Commission (MCPC), was developed as a pilot effort to determine the feasibility of
producing a Critical Area Resource Plan (CARP) under the Pennsylvania Water
Resources Planning Act (Act 220). As a result of the recent integration of water
resources programs in Pennsylvania, the Coastal Zone Management (CZM) program and
the SAMP preparation are closely linked to Act 220 and the state water plan preparation.
Therefore, funding for the Upper Wissahickon Creek SAMP was provided by the
Pennsylvania Department of Environmental Protection (PADEP) under the Pennsylvania
Coastal Zone Management Program.
A Critical Area Advisory Committee (CAAC) comprised of various stakeholders in the
study area was formed to assist in the preparation of the plan. The planning process took
into account the various plans and studies relevant to the Wissahickon Creek in assessing
key issues and developing recommendation strategies. The draft plan and relevant
background materials were made available on the internet for public review. A public
meeting was held on May 28, 2008 to gather further input into the plan and its
recommendations.
The overall purpose of the plan is to verify the extent of current and projected water
resource limitations and the existing water quality problems in the Upper Wissahickon
and to develop recommendations that would effectively address them. In performing the
evaluation of water resources in the study area, the Upper Wissahickon Creek SAMP
compares surface and groundwater availability with current and future demands,
identifies existing and potential adverse impacts on water resource uses, and prioritizes
recommendations for providing reliable and safe water supply for all water users. In
doing this, the plan recognized the importance of suitable water supply to meet all human
and ecosystem needs, the importance of restoring and protecting hydrologic function in
the creek, and the relevance of an integrated multi-municipal water resource planning
perspective.
Chapter 1 provides an assessment of current water resource related problems in the Upper
Wissahickon Creek study area. This chapter also contains an analysis of important
physical resources and discusses the division of the study area into four distinct
management areas. Chapter 2 provides an overview of the regulatory and programmatic
framework for planning and water resources management in the Upper Wissahickon
Creek study area. An analysis of key environmental protection standards in municipal
codes is included in this chapter.
Various aspects of water resources are explored in Chapters 3 through 7. Water uses
including withdrawal, non-withdrawal, basin transfer, and sewage discharges are
described in Chapter 3. The primary influences on water availability are presented in
Chapter 4 together with the supporting data, computational models, and map analyses.
The subject of water availability is sufficiently interdependent on other aspects including
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water quality and flooding conditions discussed in Chapters 6 and 7. Chapter 5 discusses
potential development in Upper Wissahickon Creek study area and the future water
demands expected from these new uses. The assessment of water quality issues in
Chapter 6 describes various sources of impairment in surface water, both point and nonpoint, and ground water. Point-source dischargers appear to be responsible for the
predominant dry weather pollutant load in the Upper Wissahickon Creek study area.
Given the number of large municipal discharges into the Wissahickon Creek and its
tributaries and low base flow conditions, assimilative capacity has likely been exceeded.
This plus non-point source pollution, severe flooding, and stream bank erosion, have led
to suppressed aquatic communities. Groundwater contamination is largely a result of
industrial solvents which have migrated into aquifers in the upper reaches of the
Wissahickon Creek watershed around Lansdale and North Wales Boroughs. Chapter 7
addresses the considerable impact of flooding within much of the study area. Several
fatalities and several million dollars worth of property damage has resulted from recent
floods along the Wissahickon Creek and its tributaries. Floods have also altered the
natural conditions of the stream corridor.
Based upon the analysis in the preceding chapters and discussions held with members of
the UWAC, adverse impacts and conflicts are identified in Chapter 8. These include: low
base flow which occurs most dramatically in management area 1; channel instability
relevant to management areas 1 and 3; degraded water quality in management areas 2 and
3; and flooding which is predominately a problem in management areas 2 and 4. These
adverse impacts are presented in the “Issues Confirmation by Water Management Area”
table below.
Issue Confirmation by Water Management Area

Water
Management
Area
WMA 1
WMA 2

WMA 3

WMA 4

Municipalities
within WMA boundary
Montgomery Twp.
Lansdale Borough
Upper Gwynedd Twp.
North Wales Borough
Montgomery Twp.
Lower Gwynedd Twp.
Whitpain Twp.
Upper Dublin Twp.
Lower Gwynedd Twp.
Ambler Borough
Whitpain Twp.
Whitemarsh Twp.
Abington Twp.
Springfield Twp.
Upper Dublin Twp.
Whitemarsh Twp.

Adverse Impacts
Channel Instability
Low Base Flow
Degraded Water Quality
Flooding
Degraded Water Quality
Channel Instability

Flooding
Channel Instability

Chapters 9 and 10 discuss preventative measures and restoration strategies that can be
employed to assist in improving water resources in the Wissahickon Creek. Demand side
alternatives are discussed in Chapter 9. Supply-side alternatives were not considered in
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this chapter since they have been largely implemented prior to the development of this
plan. Based upon an evaluation of 20 demand side alternatives by the Advisory
Committee, appropriate management alternatives were selected for each management
area to address identified adverse impacts. Chapter 10 lays out 6 overall strategies to be
pursued in different portions of the study area by various partners to address the adverse
impacts and conflicts. These solutions appear to be economically feasible and can be
implemented under current policies and regulations. These strategies include stormwater
basin retrofit, review and updating relevant municipal water resources protection
ordinances, source water protection, stream channel and riparian corridor restoration,
education of homeowners to implement backyard best management practices, and the
establishment of a stormwater management partnership.
Each of the six
recommendations contains relevant background information for implementation and
specific implementation strategies. These are summarized in the Recommendations
Matrix below. The recommendations are a result of stakeholder input and consensus
building as called for in the PA Critical Area Resource Planning (CARP) process.
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Recommendations Matrix
THE UPPER WISSAHICKON CREEK SPECIAL AREA MANAGEMENT PLAN

Rec. 3: Protect
source water

Rec. 4: Restore
stream channel
and riparian
corridors

Low Base Flow

*

*

Channel Instability

*

Rec. 1: Retrofit
stormwater basins

Rec. 2: Review
and update
ordinances

Adverse Impacts Mitigated by Each Recommendation

Rec. 5: Educate
Rec. 6: Establish a
homeowners to
implement backyard
stormwater partnership
BMPs
Direct Benefits ( ) Indirect Benefits ( * )
*

Degraded Water Quality
Flooding
Implementation Strategies Outlined in
Recommendations Chapter
Strategy Name

Implementation Methods

*

Naturalize and
Retrofit through
Partnerships

Steep Slopes
Ordinance Review

Source Water
Protection
Program

Restoration on
Targeted Parcels

Create a Rain Garden

Establish a Stormwater
Authority or Form
Stormwater Partnerships

Multi-municipal

Multi-municipal

EAC and
municipal staff

Public-private

Watershed groups and
EACs

Multi-municipal

Prioritized Stormwater
Basin Retrofits
(Figure 10.1.2)

Municipal
Ordinance
Provisions
(Appendix B)

High Priority
Resource
Protection Areas
within the Upper
Wissahickon
Creek Study Area
(Figure 10.3.2)

Stream Channel
and Riparian
Corridor
Restoration
Opportunities
(Figure 10.4.2)

PWD Homeowners Guide
to Stormwater
Management (Section
10.5.2)

A stormwater partnership or
authority could be formed
by one or more of the
following options (Section
10.6.2):

Potential Partnerships

Tools

*

1. Form partnerships

1. Characterize the
grades of the
slopes

2. Assess need and
prioritize basins

2. Determine
protection level
needs

3. Decide type of
retrofit for each basin

3. Compare zoning
ordinances with
advisory guidelines

4. Collaborate on
funding and shared
resources

4. Recommend
changes to steep
slope ordinances

5. Calculate cost
savings from
naturalization

5. Implement
changes to
ordinances

1. Identify areas
to be protected

1. Identify area in
need of restoration

1. Choose best location
on the property

Incorporating
stormwater management
under an existing authority

2. Identify
contamination
sources
3. Target specific
areas to improve
source water
protection
4. Evaluate water
supply protection
tools and
techniques

2. Assess
deterrents to
restoration

2. Test soil permeability

Establish a new
stormwater authority

3. Identify areas
suitable for
restoration

3. Determine size of rain
garden

Establish authority
revenues

4. Establish
municipality and
private land-owner
partnerships

4. Check for need of local
permits and location of
underground utilities

Create municipal
stormwater partnerships

5. Dig and plant rain
garden with native
vegetation

Establish partnership
revenues

5. Develop a
source water
protection plan

6. Reallocate costs
saved from not
mowing for other
stormwater needs

6. Develop maintenance
plan to control weeds and
infiltration function
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CHAPTER 1
INTRODUCTION
The Upper Wissahickon Creek study area is
located within Montgomery County,
Pennsylvania,
a
suburban
county
immediately northwest of Philadelphia.
Figure 1 illustrates the location of the study
area within southeast Pennsylvania. Many
of its communities are first-generation
suburbs, which had direct rail connections
with Philadelphia by the turn of the 20th
century, and thus were developed before
present water resource regulations were
enacted.
The Wissahickon Creek is a tributary of the
Schuylkill River, which is a part of the
Delaware River Basin. The Upper
Wissahickon Creek study area occupies 40
square miles of the creek’s total drainage
area, constituting the upper two thirds of the
Wissahickon
Creek
watershed.
The
boundary of the study area includes the
drainage basin of the Wissahickon Creek
from its headwaters to the confluence with
the Sandy Run tributary.
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The study area faces numerous issues, all of
which affect the Wissahickon Creek’s water
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1.5 Chapter Summary
quality and water quantity. Since 1970, over
7,500 acres were developed, placing an ever
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increasing demand on the Wissahickon
Creek to provide for and support
commercial and residential users, within and outside of the study area. Since the Upper
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Wissahickon Creek study area is projected to continue growing at a steady pace over the
next several decades, it is critical to ensure an adequate supply of suitable quality water
by balancing existing and anticipated human uses and ecosystem needs. Some of the
challenges to achieving this balance include:
♦ Discharge of sewage treatment plant effluent
♦ Increased sedimentation
♦ Groundwater pumping in the headwaters
♦ Destruction of aquatic habitat
♦ Control of toxins
♦ Deforestation of recharge and riparian areas
♦ Loss of open space and farmland
The study area’s challenges were assessed, corrective alternatives were prioritized, and
solutions were recommended. Enactment of this plan’s recommendations will help ensure
sustainable development that will balance economic vitality and environmental quality in
this area.
The remainder of this Chapter will describe the physical features of the study area in
Section 1.1, the demographics of the region in Section 1.2, a delineation of the study
area’s Water Management Areas in Section 1.3, and a statement of the problems
challenging the area’s natural resources in Section 1.4.

1.1 Upper Wissahickon Creek Physical Features
Although the study area is located in a suburban residential area northwest of
Philadelphia, it encompasses a wide range of natural features that influences the
hydrology of the study area. Sections 1.1.1 through 1.1.5 provide analyses of these
features, including the Wissahickon Creek and the area’s topography, geology, soil
characteristics, floodplains and wetlands, woodlands, and steep slopes.
The predominant physical feature in the study area is the Wissahickon Creek and its
tributaries. The headwaters of the creek originate in a stormwater basin at the
Montgomery Mall in Montgomery Township, Pennsylvania. The creek is approximately
23 miles long, and it winds south until it empties into the Schuylkill River at
Philadelphia. Fourteen miles of the creek, from the headwaters to its confluence with
Sandy Run, are within the study area. This includes more than 68 miles of tributaries.
The major tributaries to the Wissahickon Creek include Haines Dittingers Creek,
Trewellyn Creek, Penllyn Creek, Prophecy Creek, Tannery Run, Pine Run, and Sandy
Run.
The flat and sloping terrain of the Upper Wissahickon Creek study area is shaped by the
surrounding physiographic provinces that include parts of the study area. Physiographic
provinces are regions that share similar topography, climate, and geology (Kelly et al.,
2001). Most of the study area lies within the Gettysburg-Newark Lowland Physiographic
Province; the Piedmont Lowlands and the Piedmont Uplands Provinces extend into the
southern end of the study area.
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1.1.1 Geology
Ten different geologic formations underlie the study area. The region upstream of the
Trewellyn Creek’s confluence with the Wissahickon is underlain by the Brunswick and
Lockatong Formations (shale and argillites). The Stockton Formation, which contains
Arkosic sandstone, conglomerate, and shale, underlies the central and largest portion of
the study area. Within and surrounding the Sandy Run Watershed, several formations of
carbonate geology consisting of limestone and dolomite run north-south, including the
Ledger Formation (dolomite), the Elbrook Formation, and the Conestoga Formation
(limestone). There are also bands of Chickies quartzite and quartz schist underlying the
eastern portion of the study area. Additionally, occurrences of felsic gneiss and sand and
clay geology (Pensauken/Bridgeton and Patapsco) are found in parts of Abington
Township (PWD, 2007). Figure 1.1.1 illustrates the dominant geologic formations that
underlie the study area.
1.1.2 Soils
The minerals that make up soils come mostly from the underlying geology, which
influences the color, texture, fertility, depth to bedrock and groundwater, ability to erode,
and mineral content within soil. All soils can be divided into four distinct hydrologic
groups (A, B, C, and D) based upon their infiltration capacity. Group A soils have the
highest infiltration rates because of their high sand content, whereas Group D soils
impede infiltration due their high clay content. There are no A soils in the study area.
Group B soils (silt loam or loam), capable of moderate infiltration rates, are scattered
throughout the central area of the Upper Wissahickon Watershed and in eastern Upper
Dublin Township between Pine Run and Sandy Run. Over half of the study area contains
Group C soils (sandy clay loam). Group D soils (clay loam, silty clay loam, sandy clay,
silty clay or clay) are found in the heavily developed areas within Lansdale and Ambler
as well as in the headwaters of the Sandy Run. Figure 1.1.2 illustrates the location of the
various soils types throughout the study area.
1.1.3 Floodplains and Wetlands
Extensive portions of land within the study area lie within the 100-year floodplains
designated by the Federal Emergency Management Agency (FEMA) bordering the
Wissahickon Creek and its major tributaries. Although land within the 100-year
floodplain is often dry, during storms the floodplain functions to store and convey
floodwater. The study area has almost 445 acres of wetlands designated in the National
Wetland Inventory compiled by the US Fish and Wildlife Service. Most wetlands are
located along streams and within their 100-year floodplains. Other smaller isolated
wetlands that were not documented in the National Wetlands Inventory are likely found
in the study area as well. Figure 1.1.3 identifies the floodplains and wetlands within the
study area. These areas can provide habitat for aquatic organisms and terrestrial wildlife.
1.1.4 Woodlands
There are approximately 3,800 acres of woodlands within the study area, as shown in
Figure 1.1.4, although much of the natural wooded areas and wooded riparian vegetation
has been replaced by developed areas. The larger stretches of woodlands are associated
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with the mainstem of the creek or its tributaries. However, a wooded riparian buffer is
lacking along most of the streams.
1.1.5 Steep Slopes
Although the Upper Wissahickon study area predominantly consists of flat or gently
rolling terrain, there are several areas that contain slopes with grades greater than 15%,
which are classified as “steep.” Most of the steep slopes (grades ranging from 15% to
30%) are located along the ridge formed by the Chickies quartzite running north-south
east of the Pennsylvania Turnpike, as depicted in Figure 1.1.5.

1.2 Upper Wissahickon Creek Demographics
The Upper Wissahickon Creek study area is home to an estimated population of 83,690
people (DVRPC, 2007). The four WMA descriptions in Sections 1.3.1 through 1.3.4 and
Figure 1.2 illustrate that residential development dominates land use in the study area
and totals 47%. Of this, single family detached housing is the largest use of land totaling
41% within the study area (MCPC, 2007). Other land uses include commercial (8%),
industrial (4%), institutional (8%), undeveloped (12%), agriculture (4%), and open space
(17%).
The Upper Wissahickon Creek study area contains all or portions of fourteen
municipalities. The percent of each municipality that falls within the study area ranges
from less than 0.01% to 100%. Some of the larger municipalities only extend a small
portion of their total area into the study area, while some municipalities that are fully
contained within the study area occupy only a very small land area. The land areas are
provided in Table 1.2.
Table 1.2 Municipalities with Jurisdiction in the Upper Wissahickon Creek Study Area

Municipality

Acres of Municipality
Within Study Area

Percent of Municipality
Within Study Area

Abington Township
Ambler Borough
Horsham Township
Lansdale Borough
Lower Gwynedd Township
Montgomery Township
North Wales Borough
Springfield Township
Upper Dublin Township
Upper Gwynedd Township
Upper Moreland Township
Whitemarsh Township
Whitpain Township
Worcester Township

2111
546
75
444
5288
985
374
203
7597
3184
25
1553
3207
65

22%
100%
< 0.01%
22%
89%
14%
100%
5%
91%
62%
< 0.01%
17%
10%
< 0.01%
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Each municipality has a unique demographic composition. For a detailed description of
the important characteristics of each municipality, refer to Appendix A, “Municipal
Summaries.” The particular set of ordinances that governs the water resources within
each municipality in the Upper Wissahickon Creek study area is provided in Appendix
B, “Municipal Ordinance Provisions.”

1.3 Upper Wissahickon Creek Water Management Areas
In addition to establishing the boundaries of the Upper Wissahickon Creek study area,
four sub-watersheds, or Water Management Areas (WMAs) were identified in the study
area that share similar natural, geographical and physiological characteristics, as well as
demographic and social characteristics.
Watersheds are determined by a terrain’s natural geologic and topographic features. A
watershed is considered a natural “basin” defined by the natural contours of the
landscape, delineated along the highest elevation surrounding it, and within which all
precipitation drains toward a common area such as a waterway. A watershed determines
distinct hydrologic functions within its area.
Since hydrologic functions do not necessarily follow the political boundaries of states,
counties, or municipalities, watersheds cross political borders and can contain numerous
communities. The natural contours of watersheds can subdivide into nested groups of
watersheds, each functioning within its own set of natural laws. The four WMAs,
depicted in Figure 1.3 illustrate this concept and were selected to facilitate planning
efforts between the municipalities within each WMA. These WMAs are simply an
organizing tool that reflects the similarities found within the common areas and are
delineated along sub-watershed boundaries.
One advantage of creating the four water management areas is the ability to tailor
alternatives and recommendations to address an area’s unique characteristics and needs,
without imposing additional burdens on any area beyond its boundary. Decision makers
can focus on problems and solutions tailored to their region, rather than on those of the
entire study area. A second advantage is that the municipalities within each WMA can
partner to capitalize on their various strengths, thereby consistently managing their water
resources and minimizing their costs.
1.3.1 Water Management Area 1
As depicted in Figure 1.1.1, Water Management Area 1 (WMA 1) is underlain by the
Brunswick and Lockatong Formations (shale and argillites) and has a relatively flat
terrain. The Brunswick geology provides a more reliable composition for groundwater
supply and runs in three north-south bands. Other natural features of this area include
scattered woodlands and three stretches of riparian corridors that shoulder about half of
the streams. Development in the two boroughs in WMA 1 (Lansdale and North Wales)
occurred over 50 years ago, while both Upper Gwynedd Township and Montgomery
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Township have grown rapidly within the past few decades. Even still, there are some less
developed areas including institutional properties, two preserved farms, and office
complexes. The majority of the residential area is developed by single family homes,
with dense populations in Lansdale and North Wales Boroughs. As depicted in Figure
1.3, the municipalities within WMA 1 include:
♦ Montgomery Township
♦ Lansdale Borough
♦ Upper Gwynedd Township
♦ North Wales Borough
♦ Worcester Township*
♦ Lower Gwynedd Township*
♦ Whitpain Township*
* Less than 5% of the municipality falls within WMA 1.

1.3.2 Water Management Area 2
Water Management Area 2 is characterized by mostly flat landscapes with steep slopes
found at the top of a few rolling hills. Approximately half of WMA 2 is underlain with
the Lockatong geological formation. The Lockatong formation is formed of particularly
hard rock and has few fractures to allow for the downward or horizontal movement of
groundwater. As such, it may contribute to water supply problems over time due to its
low yield. The other half is underlain with the Stockton Formation (Arkosic sandstone,
conglomerate, and shale), in which the rocks form a complex, heterogeneous aquifer with
partially connected zones of high permeability (Sloto, 2006). Larger tracts of woodlands
are found around waterways and at least half of the stream banks are protected with
riparian buffers. Nearly 70% of WMA 2 is residentially developed, predominantly with
single family detached dwellings. Lot sizes are typically larger in WMA 2 than in WMA
1. Other areas are developed by industry, institutions, or small horse farms. As depicted
in Figure 1.3, the municipalities in WMA 2 include:
♦ Montgomery Township
♦ Lower Gwynedd Township
♦ Whitpain Township
♦ Upper Gwynedd Township
♦ Horsham Township*
♦ Ambler Borough*
* Less than 5% of the municipality falls within WMA 2.

1.3.3 Water Management Area 3
Surrounding Ambler Borough, Water Management Area 3 is primarily characterized by
flat terrain with a ridge of steep slopes at the top of a few rolling hills. The geology of
the entire area is comprised of the Stockton Formation, which is known to provide
reliable groundwater supplies. Almost the entire length of Wissahickon Creek’s
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mainstem in WMA 3 is protected by a riparian corridor, except for the northern
tributaries, which only have the protection of riparian buffers in their headwaters. The
majority of the southern tributaries have near-complete riparian corridors. The Borough
of Ambler is the most densely populated area of WMA 3. Other areas north and south of
the Borough have a suburban residential character with some small horse farms in
Whitpain Township and Whitemarsh Township.
As depicted in Figure 1.3, the
municipalities in WMA 3 include:
♦ Ambler Borough
♦ Upper Dublin Township
♦ Lower Gwynedd Township
♦ Whitpain Township
♦ Whitemarsh Township

1.3.4 Water Management Area 4
Water Management Area 4 is the most densely populated WMA in the Upper
Wissahickon Creek study area. While containing very little of the Wissahickon Creek’s
main stem, this area includes the entire drainage area for Pine and Sandy Runs. Gently
rolling hills meet with the steep slopes between Pine Run and Sandy Run. The Stockton
Formation and several formations of carbonate geology exist in WMA 4. Quartz schist
also occurs. Small pockets of felsic gneiss, sand, and clay within the quartz schist
geology create areas where groundwater yields are highly dependant on the number and
size of fractures in the bedrock. Sandy Run has only a few reaches that are protected
with riparian buffers. In contrast, Pine Run has riparian corridors directly adjacent to
most of stream except in the dense commercial area in Upper Dublin Township and the
area near Susquehanna Road. Located in the southernmost portion of the study area,
Abington Township is a densely developed, inner-ring Philadelphia suburb. Abington
Township is referred to as a “built out” municipality; it retains a diverse mix of
residential, retail, office, industrial and institutional land uses. Land is predominantly
developed as small, single-family residential lots throughout the western portion of
WMA 4. A large business, commercial, and industrial corridor is located at the Fort
Washington Interchange of the Pennsylvania Turnpike. As depicted in Figure 1.3, the
municipalities in WMA 4 include:
♦ Abington Township
♦ Springfield Township
♦ Upper Dublin Township
♦ Whitemarsh Township
♦ Upper Moreland Township*
♦ Horsham Township*
* Less than 5% of the municipality falls within WMA 4.

The Water Management Area concept proved extremely useful to support the alternatives
and recommendations provided in Chapters 9 and 10.
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1.4 Verification and Statement of Problems
Since the 17th century, the Wissahickon Valley has remained a desirable place to live. As
a result, growth has been intense for centuries, resulting in the current landscape of many
square miles of developed areas. The Wissahickon Creek began to exhibit problems at
the end of the 19th century, which resulted in the establishment of the non-profit group,
Friends of the Wissahickon in 1924 (FOW, 2006). Current residents are accustomed to a
“quality of life” that is intermittently compromised due to excessive stormwater runoff,
which results in the degradation of water quality and the exacerbation of flooding, both of
which are detrimental to individual safety and destructive to property (Mandarano et al.,
2006). The study area and the entire Wissahickon Creek watershed face many problems
which threaten its ability to sustain good water quality and quantity. These problems
have been verified and analyzed through the development of this SAMP/Pilot-CARP.
The following problems diminish the water quality in the Upper Wissahickon Creek
study area, thereby interfering with its designated uses: eutrophic water quality, sediment
contamination of the water, losses of stream base flow, destruction of aquatic habitat,
groundwater toxins, increased occurrence of flooding, disruption to the water supply,
reduction in open space, forests and farmland, impacted forest quality, and the reduction
of riparian corridors. Section 1.4.1 to Section 1.4.10 describe these identified problems.
1.4.1 Eutrophic Water Quality
Nitrogen and phosphorus are important naturally-occurring nutrients that help maintain
productivity in streams and support a variety of aquatic life. High levels of nutrients,
however, can cause excessive productivity and accelerate the growth of algae and plants.
The acceleration of plant growth results in the depletion of oxygen levels, or
eutrophication, and can cause a severe reduction in biodiversity. Figure 1.4.1 illustrates
the complexity of this problem.
Elevated nutrient levels have caused the Wissahickon Creek to be placed on the state list
of impaired waters, or the 303(d) list (DEP, 2008). Eutrophic conditions have been
repeatedly discovered in the main stem and in the tributaries of the Wissahickon Creek.
One major source of nutrients is a complex of five publicly owned wastewater treatment
facilities that discharge into the Upper Wissahickon Creek. Sediment, which carries
excess nutrients into the creek as a result of erosion, also contributes to eutrophication.
To address nutrient levels, the EPA established nutrient and sediment Total Maximum
Daily Loads (TMDLs) for the Wissahickon Creek Watershed in 2003 (EPA, 2007(a)). A
revision to the nutrient TMDL is underway, and a revision to the sediment TMDL is
currently being considered.
1.4.2 Sediment Contamination of Water Quality
Although sediment is a natural component of streams, it can be damaging when it occurs
in excess. Large amounts of sediment can accumulate in areas of the stream and raise the
channel bed, which reduces the channel’s ability to carry high flows, and thereby
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increases the flood potential. In addition, light penetration is reduced when excessive
amounts of sediment are suspended in the water column. Aquatic vegetation and algae,
which require light for photosynthesis, cannot survive in turbid conditions. The decline
in water plants and algae has an adverse affect on the microbes and animals that feed
upon them. Figure 1.4.2 illustrates the consequences of excessive sedimentation.
Increases in sedimentation occur as a result of erosion on adjoining land, destabilization
of stream banks, and the migration of stream bed sediment loads. The flashy conditions
of the stream, due to development within the Wissahickon Creek watershed, are causing
considerable amounts of added sediment to enter the stream and are accelerating erosion
conditions. To address sedimentation problems, the EPA established a sediment TMDL
for the Wissahickon Creek watershed in 2003 (EPA, 2007(a)). A revision to the TMDL
is currently being considered. Chapter 6, “Assessment of Water Quality Issues,”
presents a more thorough analysis and comprehensive statement of the water quality
issues.
1.4.3 Loss of Stream Base Flow
Groundwater flowing into a stream channel provides a source for its base flow, which is
the amount of water flowing in a stream during dry weather. Additional water flowing in
the stream is sourced from the soil moisture zone and from water running off the
surrounding terrain during storm events. As a watershed becomes urbanized, the
increased percentage of impervious land inhibits infiltration of rainwater that recharges
groundwater. This decrease in groundwater recharge is compounded by an increased
amount of groundwater extracted from wells in headwater areas, causing a reduction in
the stream’s base flow.
Since 1970, over 7,000 acres in the Upper Wissahickon Creek study area were developed.
In many portions of the study area, stream base flow is currently derived from various
point discharges, particularly the treated effluent from wastewater treatment facilities and
industrial operations. Direct observation during a recent hydrographic reconnaissance
indicates that base flow, particularly in the headwaters region, can be extremely low,
which causes the stream beds to become dry on occasion. It is assumed that some
combination of natural conditions, increased urbanization, groundwater withdrawals, and
reduced recharge area are causing the low base flows. Low base flow in the Wissahickon
Creek stresses the biological community and causes substrate inadequacies, habitat loss,
riparian zone destruction, changes in the average stream temperature, and a reduction in
the dissolved oxygen (DO) concentration (PWD, 2007).
1.4.4 Destruction of Aquatic Habitat
Given that the Wissahickon Creek is a trout-stocked fishery (TSF), the water quality of
the steam is critical to its aquatic habitat and resulting recreational and economic benefits.
The aquatic habitat in the creek, however, has faced destruction due to a variety of
causes. Dramatic changes to the stream bed caused by frequent floods, inadequate
riparian habitat, and stream encroachments, such as dams, bridges, utility crossings, and
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corridors, have resulted in the destruction of habitat for aquatic organisms. Biological
impairment in the Wissahickon Creek can also be linked to the altered hydrology and the
eutrophic problem described in Section 1.4.1.
1.4.5 Groundwater Toxins
Groundwater toxins represent one of the serious problems challenging the study area
because of the potential for large environmental release and human toxicity, resulting
from the tendency for toxic compounds to persist in and migrate with groundwater to
drinking-water supply wells. Superfund sites are the most toxic waste sites in the United
States; those placed on the National Priorities List (NPL) are the most toxic Superfund
sites and rank as the highest priority for cleanup.
The Upper Wissahickon Creek’s water resources are threatened by several Superfund
sites located within or near the study area. An active Superfund NPL site (North Penn
#7), located in the headwaters of the
Wissahickon Creek, has elevated
levels of trichloroethylene and other
solvents
in
the
surrounding
groundwater (Senior et al., 2005). A
drinking-water supply well that is
affected by the elevated levels of
trichloroethylene (TCE) and other
solvents has been equipped with an
air stripper. Another nearby NPL
site (North Penn #6) with similar
groundwater
contamination
is
undergoing cleanup by employing
one of the more common remediation Figure 1.4.5 “Pump and Treat" Remediation Method
methods, the “pump-and-treat” technology illustrated in Figure 1.4.5 (EPA, 2008). A
site in Ambler Borough with over 1.5 million cubic yards of various asbestos-laden waste
products has undergone remediation and has been removed from the NPL list (EPA,
2007(b)). Long-term operation and maintenance of this site will continue. Additional
hazardous waste sites identified under the Resource Conservation and Recovery Act
(RCRA) are managed within the watershed, and include the ground water contamination
at the Merck Inc. facility, which is undergoing remediation by applying one of the
“pump-and-treat” technologies.
1.4.6 Increased Occurrences of Flooding
Frequent flooding is another serious problem challenging the management of Upper
Wissahickon Creek study area’s water resources. Several areas along the Upper
Wissahickon Creek have sustained repeated flood damage, and are considered among the
most heavily flooded areas in Pennsylvania. According to Montgomery County’s Natural
Hazards Mitigation Plan (MCPC et al., 2007), the most heavily flooded areas include
Ambler Borough (Rose Valley Creek, Tannery Run, Stuart Farm Creek), Madison
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Avenue / Sandy Run, Hillside / Sandy Run, Pennsylvania Avenue / Fort Washington, and
the Fort Washington Business Center. Injury, death, property damage, and transportation
and commercial disruptions have been caused by flooding in these areas (Mandarano et
al., 2006).
The extent of the economic impact caused by the increased regularity of flooding has
stimulated numerous local and federal responses. The following example illustrates the
nature of these responses: The Center for Sustainable Development at Temple
University’s Ambler campus is undertaking a fourteen-month study to model flooding
problems in the Sandy Run Watershed and is preparing new floodplain maps for
submission to the Federal Emergency Management Agency (CSC, 2008). Additionally,
the Center is conducting studies to recommend changes to the existing transportation
network and stormwater management practices near the Fort Washington area (CSC,
2008).
Because of the negative impact on economic development in the Fort Washington
Business Center and the Borough of Ambler, a stormwater management plan for the
Sandy Run drainage area is being prepared by the Montgomery County Planning
Commission under Act 167. In addition, the Montgomery County’s Natural Hazards
Mitigation Plan, which addresses flood mitigation measures in the Wissahickon Creek
watershed, has been adopted by the County Commissioners and is being considered for
adoption by municipalities. Flooding and stormwater are discussed in further detail in
Chapter 7.
1.4.7 Disruption to the Water Supply
There are five water suppliers including authorities and privately owned corporations that
service the Upper Wissahickon Creek study area: Ambler Borough Water Department,
Aqua PA, North Penn Water Authority, North Wales Water Authority, and Pennsylvania
American Water Company. These water suppliers depend upon groundwater to supply
growing numbers of commercial and residential customers both within and surrounding
the study area. Several major well fields are located in the headwaters of the
Wissahickon Creek. Some of the groundwater extracted in the Upper Wissahickon Creek
study area is exported outside of the study area boundaries. Of the useable water that
remains within the study area boundaries, much is discharged downstream through
various publicly owned sewage systems. This combination of activities causes the
extraction rate from the aquifers to exceed the recharge rate.
Creating a sustainable water supply is difficult because both the water supply utilities and
the wastewater treatment systems extend their services beyond the study area, which
involves transfers into and out of the Upper Wissahickon Watershed. Five major
wastewater treatment facilities are located in the Upper Wissahickon Creek Study Area
and include the treatment plants of Ambler Borough, Upper Gwynedd, Abington, Upper
Dublin, and North Wales. Water Supply will be discussed in further detail in Chapter 5.
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1.4.8 Reduction in Open Space, Forests and Farmland
The Upper Wissahickon Creek study area is challenged by the water resources
management problems associated with increased pressure to continue developing
available land. As development continues, it is important to preserve as much open
space, forest, and farmland as possible. The larger the extent of development, the greater
the impact will be on the natural hydrologic functions and the ecological balance. The
study area has already experienced a significant decline in natural resources over the last
several decades, losing more than 7,500 acres of open space, forest, and farmland
between 1970 and 2000. This acreage has generally been developed for residential land
uses. Residential development continues even as aggressive efforts are made by local
government and non-profit organizations to acquire open space.
1.4.9 Impacted Forest Quality
Not only is the Upper Wissahickon Creek study area experiencing a loss of forest
acreage, but remaining forests are deteriorating. Changes to the original forest
characteristics have greatly reduced their habitat value, as well as their ability to provide
critical hydrologic functions to the entire watershed. Maintaining forest health directly
benefits the quality and quantity of water in the surrounding basin by controlling
filtration rates and removing toxins from the groundwater.
The Montgomery County Natural Areas Inventory focuses on the decline in forest health
and diversity (Rhoads et al., 2008). The report indicates that various factors have changed
the county’s forests and understory vegetation. Examples of physical changes cited
include a reduction of oaks due to preferential feeding by white-tailed deer and gypsy
moth caterpillars and the rise in red maples. Further change has been brought on by
diseases and the spread of non-native insects. The understory vegetation in the
Wissahickon Creek study area, particularly in the riparian zone, is sparse due to frequent
scouring by floodwaters and aggressive deer browse. The quality and diversity of
understory vegetation is degraded by aggressive non-native plant species along the
Wissahickon Creek such as Norway maple, obtuse-leaved privet, multi-flora rose,
Japanese honeysuckle, false indigo, Siebold Viburnum, wine berry, and Japanese
barberry.
The overabundance of deer in the county’s remaining forestland constitutes a serious
ecological and water resource problem that could continue to impact forest quality for
many years. In some locations, the entire forest understory has been eliminated through
deer browse. This aggressive foraging also impacts the forest canopy over time as the
seedlings and saplings needed for forest regeneration are eaten. In some forested areas,
no regeneration is able to occur. The Montgomery County Natural Areas Inventory
concludes that reducing the number of deer is critical to preserving forest habitat and the
diversity of species in Montgomery County.
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1.4.10 Reduction of Riparian Corridors
The health of the Wissahickon Creek declines as development, deer browse, and nonnative insects destroy acres of wooded riparian vegetation along the stream and its
tributaries. Riparian corridors provide a crucial link between terrestrial and stream
ecosystems and constitute a distinct unit within the surrounding landscape. A healthy
riparian zone usually contains a diversity of plant species and a well-structured vegetation
community that consist of a canopy, an understory, and groundcover plant species. The
riparian zone performs a number of valuable functions including (1) creating habitat for
terrestrial wildlife, (2) providing food, shade, and shelter to aquatic organisms, (3)
maintaining bank and bed stability, (4) buffering nutrient and sediment pollution that may
enter the waterway, (5) slow and store floodwaters, and (6) offering intrinsic values such
as aesthetic appeal. The destruction of wooded zones along the Wissahickon Creek has
resulted in the loss of habitat and elevated the water’s temperature (Dietz, 2000). In
addition, the stream banks are destabilizing, which leads to the erosion and sedimentation
problems described in Section 1.4.2. Further damage is occurring as pollutants enter the
Wissahickon Creek because the riparian corridors have been eliminated, which
contributes to the water quality problems described in Section 1.4.1.

1.5 Chapter Summary
The stated problems were evaluated with respect to the availability of and the demands
upon water resources in the study area. The adequacy of existing ground and surface
water to meet all existing and future needs in the study area has been assessed and is
presented in Chapters 4 and 5. An evaluation and redevelopment of management
objectives were conducted by way of a public process and the use of science-based
methods to determine whether the withdrawals are currently managed in a manner that
protects in-stream and withdrawal uses. The development team has verified existing data
concerning water use, consumptive use, existing and projected water demands, and
availability and alternatives to meet projected water demands. The results of these
evaluations are provided throughout the remainder of this report. Additionally, water
quality, as it affects the suitability of supply for multiple uses, will be considered in
developing the alternatives presented in Chapters 6 and 7.
Data that supports water uses, water quality, and other resource factors are summarized
and recorded in Table 1.5. This table provides an overview of the data used to verify the
water resource issues in each of the four Water Management Areas (WMAs) within the
Upper Wissahickon study area. The pale-yellow column headings identify the various
calculated parameters. Based on the Montgomery County map, GIS computational tools
were used to calculate the parameters for those portions of each municipality located
within the boundaries of the WMAs. The following information is helpful in interpreting
the recorded values.
♦ All parameter values were computed only for that portion of the municipality
lying within the geographic boundaries of a water management area.
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♦
♦
♦
♦

Water Quality and Water Supply columns were populated by reviewing data on
the cumulative effects of the Wissahickon Creek at pour points or integrators in
each WMA.
The totals for each parameter computed for municipalities within a WMA are
recorded in the shaded rows corresponding to the WMA colors (orange, green,
blue, and pink used to denote WMAs 1, 2, 3, and 4 respectively).
The overall totals for each parameter within the total Upper Wissahickon Creek
study area is recorded in the row that is shaded dark gray.
The parameter titled Water Supply Screening Indicator is calculated according to
the following algorithm:

Screening Indicator = 50% Q7-10 (surface water low flow) + Total Discharges in
Drainage Area – Total Withdrawals within Drainage Area (surface and groundwater)
Data recorded in Table 1.5 provides an illustration of the comprehensive, science-based
approach used throughout the Upper Wissahickon Creek study area analysis, and helps
identify the adverse impacts and alternative solutions presented in Chapters 8 and 9.
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Table 1.5 Water Resources Data and Analyses for the Upper Wissahickon Creek Study Area
WATER
SUPPLY

IMPERVIOUS SURFACE

Issues

100%

10.42

4712

13.8

1397

29.6%

100%

5%

-0.38

Upper Gwynedd Township
Montgomery Township
Lansdale Borough
North Wales Borough
Lower Gwynedd Township
Worcester Township

3008
708
444
374
82
65

11.1
1.3
1.2
0.2
0.0
0.0

858
242
125
133
20
13

29%
34%
28%
36%
24%
20%

61%
17%
9%
10%
1.4%
0.9%

3%
1%
0.5%
1%
0.1%
0.1%

Whitpain Township

WATER QUALITY

% of Total % of Total
Units Total FEMA
% of
%
Screening Floodplain
Parameters that Exceed Water
in
PayoutsRiparian
Drainage Miles Area Impervious Impervious Impervious Indicator
Size
Quality Criteria or Reference
Management in Total
Flood- Repetititve Corridor
Area
of (Acres) Cover
**
(Acres)
Values along Wissahickon
Area
Study
Area
plain
(Losses)
Vegetated
(Acres) * Stream
Creek***

Management Area 1

Total Study Area

CHANNEL
FLOODING & STORMWATER STABILITY

25658 81.59 6332

25%

N/A

31

0.0

6

19%

0.4%

0.0%

Management Area 2

7163

22.9

1605

22.4%

100%

6%

Lower Gwynedd Township
Whitpain Township
Montgomery Township
Upper Gwynedd Township
Horsham Township
Ambler Borough

5074
1543
277
176
62
31

18.0
4.1
0.3
0.5
0.0
0.0

1184
197
163
18
35
8

23%
13%
59%
10%
56%
26%

74%
12%
10%
1%
2.2%
0.5%

5%
1%
1%
0.1%
0.1%
0.0%

Management Area 3

5292

22.3

1185

22.4%

100%

5%

Upper Dublin Township
Whitpain Township
Whitemarsh Township
Ambler Borough
Lower Gwynedd Township

2314
1633
698
515
132

11.7
6.0
2.8
1.8
0.0

529
358
77
192
29

23%
22%
11%
37%
22%

45%
30%
6%
16%
2%

2.1%
1.4%
0.3%
0.7%
0%

Management Area 4

8491

22.6

2145

25.3%

100%

8%

Upper Dublin Township
Abington Township
Whitemarsh Township
Springfield Township
Upper Moreland Township
Horsham Township

5283
2112
855
203
25
13

15.0
1.9
4.9
0.8
0.0
0.0

1370
564
164
27
12
8

26%
27%
19%
13%
48%
62%

64%
26%
8%
1%
0.6%
0.4%

5%
2%
0.6%
0.1%
0.0%
0.0%

2.55

6.95

10.42

1633

451 $12,646,363
0

0

$0

211
2
30
2
0
0

10
3
32
2
0
0

0
0
0
0
N/A
N/A

47%
45%
49%
44%
Fecal coliform, Chlorophyll-a,
23% NO3, TKN, Total Phosphorus,
0% Total Nitrogen, Temperature,
Aluminum, TSS, Turbidity
N/A
N/A

0

0

N/A

N/A

504

26

$94,236

41%

394
104
6
18
0
0

25
1
0
0
0
0

$94,236
0
0
0
N/A
N/A

336

124

$765,301

104
119
59
54
0

6
67
1
50
0

$258,455
$188,688
$68,080
$243,659
$6,420

45%
27%
Insufficient data. Results
45%
expected to be similar to WMA 1
4%
and WMA 3.
N/A
N/A

49%
47%
54%
Fecal coliform, Chlorophyll-a,
60%
NO3, TKN, Total Phosphorus,
27% Total Nitrogen, Temperature
N/A

793

301 $11,786,826

51%

435
111
204
43
0
0

58
233
10
0
0
0

55%
29%
48% Fecal coliform, Chlorophyll-a,
NO3, TKN, Total Phosphorus,
29% Total Nitrogen, Temperature
N/A
N/A

$7,976,183
$284,486
$3,033,156
$493,000
N/A
N/A

* Parameters are calculated for the portion of the municipality that falls within each management area.
** Screening Indicator = 50% Q7-10 (Surface Water Lowflow) + Total Discharges in Drainage Area – Total Withdrawals (Surface and Ground Water
Withdrawals) within Drainage Area
*** Source: Philadelphia Water Department, 2007, p. 4.79
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CHAPTER 2
WATER RESOURCES LEGISLATION AND
PLANNING
The
regulatory
and
administrative
framework of environmental, health and
land use laws surrounding water resources
is complex. However, this complexity also
creates opportunities for coordination and
collaboration among all stakeholders and
water users to best meet all of their needs.
Therefore water resource management is
best conducted as an interdisciplinary
approach, as suggested in the “Guidelines
for Development of Critical Area Resource
Plans” developed by the Pennsylvania
Department of Environmental Protection
(PADEP). This guidance document
requires that all Critical Area Resource
Plans (CARPs) be consistent with (1)
regional plans, (2) federal or state statutes
or officially adopted policies or plans, (3)
compacts or other interstate agreements and
plans, and (4) the provisions or objectives
of the overall State Water Plan. This
chapter provides a summary of each of
these plans that exist in the Upper
Wissahickon Creek study area.

Contents
Water Resources Legislation
and Planning
2.1 Pennsylvania Regulatory Framework

2

2.1.1 The Water Resources Planning Act

2

2.1.2 The Keystone Principles

3

2.1.3 The Municipalities Planning Code Act

3

2.1.4 The Flood Plain Management Act

3

2.1.5 The Stormwater Management Act

4

2.1.6 The Sewage Facilities Act
2.1.7 The Pennsylvania Cleans Stream Law and
the federal Clean Water Act

4

2.2 Regional Planning Initiatives

6

2.2.1 Southeastern Pennsylvania Groundwater
Protected Area
2.2.2 Act 167 Stormwater Management Plans

5

6
7

2.2.3 Natural Hazards Mitigation Plan

8

2.2.4 Source Water Protection Plans
2.2.5 The Wissahickon Watershed Partnership’s
Integrated Watershed Management Plan
2.2.6 Montgomery County Comprehensive Plan

9
10

2.2.7 Montgomery County Open Space Program

11

2.3 Municipal Planning
In order to understand the roles and
2.3.1 Municipal Comprehensive Plans
responsibilities
of
each
level
of
2.3.2 Municipal Opens Space Plans
government, Sections 2.1 through 2.4
2.3.3
Zoning and Subdivision and Land Use
provide a framework of the legislation and
Ordinances
planning efforts relevant to this Special
2.3.4 Act 537 Plans
Area Management Plan (SAMP) for the
2.3.5 MS4 Program
Upper Wissahickon Creek study area in
accordance to the Critical Area Resource
2.4 Evaluation of Local Municipal
Planning process. This report later uses the
Ordinances
plans and laws described in this chapter to
2.4.1 Stormwater Management
frame discussion of technical studies,
management
alternatives,
and
recommendations for implementation of the management strategies found in this pilot
critical area resource plan.
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Section 2.1 identifies relevant Pennsylvania
legislation and policies, including the State
Water Plan; Section 2.2 describes regional
regulations and plans, and Section 2.3
discusses the role of municipalities in the
management of water resources. Section 2.4
provides an evaluation of the existing
municipal ordinances within the Upper
Wissahickon Creek study area.

2.1 Pennsylvania Regulatory
Framework
Currently, Pennsylvania is reviewing and
integrating statewide programs that address
the connections between land use choices,
public health and the environment (with a
particular emphasis on water resources
management), infrastructure, and planning.
Initiated by Governor Rendell, a coordination
of statewide policies addressing these issues at
all governmental levels has taken place at the
Cabinet level.
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2.5 Summary of Legislation and
Planning
References

2.1.1 The Water Resources Planning Act
The Water Resources Planning Act of the 2002 Pennsylvania Legislature (27 Pa.C.S.
Chapter 31), commonly referred to as Act 220, requires the development of a new
statewide water resources plan (State Water Plan) by the end of 2008, and requires that
the plan be updated every fives years thereafter. Plan development includes an analysis
of water supply and demand, as well as a public process. Additional provisions include:
♦
♦
♦

Statewide water use data system
Water registration and reporting of all water users of 10,000 gallons a day or more
(within a 30 day period)
Water conservation technical assistance center

The Pennsylvania Water Resources Planning Act established a statewide water resources
committee and six regional water resource committees. The committees consist of a
broad representation of business and industry, agriculture, local government, and
environmental interests and are working to identify potential problems with water supply
or conflicts among water uses and users. The statewide committee will prepare and
amend the State Water Plan. Regional committees will prepare and amend regional
plans, which will then become elements of the State Water Plan.
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19
20
20

21

22

Act 220 also pays particular attention to areas where water resources may be limited due
to natural or human constraints, called Critical Water Planning Areas (CWPAs). Any
person or organization can nominate a hydrologic unit or watershed as a CWPA. Once
reviewed by the regional and statewide committees and designated as a CWPA, Act 220
calls for a Critical Area Resource Plan (CARP) to be developed so that special
management strategies can be established to balance current or projected uses and
existing supplies, ultimately to improve water resource conditions. Figure 2.1.1 depicts
the process for nominating a watershed as a CWPA and selecting it for a CARP.
2.1.2 The Keystone Principles
In May of 2005, the Economic Development Cabinet adopted The Keystone Principles &
Criteria for Growth, Investment & Resource Conservation. These ten principals guide
state agencies and funding decisions to help ensure sustainable economic development
across the Commonwealth. The Keystone Principles call for regional planning with
implementation at the local level, and also prioritize redevelopment over new
development in urban and suburban areas. With regards to water resources, the Keystone
Principles guide the state to protect and conserve natural resources, and to fix existing
infrastructure before expanding. For a complete list and explanation of the Keystone
Principles, please refer to Appendix C.
2.1.3 The Municipalities Planning Code Act
Pennsylvania’s Municipalities Planning Code (P.L.805, No.247. (2005)), or MPC,
empowers all local governments in the Commonwealth, with the exception of
Philadelphia and Pittsburgh, individually or jointly, to establish planning agencies,
prepare comprehensive plans, and adopt land use ordinances. The MPC establishes the
municipality’s comprehensive plan as the official policy guide for decision making about
physical development in the community. The MPC provides for the formation of
planning agencies to conduct various planning activities and to advise the governing
body. It also authorizes local governments to prepare capital improvement programs.
With the passage of Acts 67 and 68, which amended the MPC in 2000, counties and
municipalities are now empowered to enter cooperative agreements for both development
and conservation of resources planning, as well as to designate growth areas and rural
resource areas, and target infrastructure to growth areas. Section 2.3 will explain how
this act is implemented at the municipal level.
2.1.4 The Flood Plain Management Act
The Pennsylvania Flood Plain Management Act (P.L. 851; 32 P.S. § 679.101 (1978)),
which is commonly referred to as Act 166, was signed into law on October 4, 1978. It is
a state law requiring compliance with the federal National Flood Insurance Program
(NFIP). The Act enforces compliance by requiring municipalities to limit new
construction or development and major improvements in floodplain areas. Municipalities
respond by enacting floodplain management regulations that comply with the minimum
standards of NFIP and regulations set forth by the Act. Municipalities are not prohibited
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from implementing more restrictive floodplain management regulations. Also, the Act
only applies to development within the 100 year floodplain, which is the land located
along a waterway that has a one percent chance of being flooded in a given year. This
area is depicted on municipal floodplain maps created by FEMA. Municipalities
typically carry out the act through the establishment of floodplain districts in their zoning
ordinances and with the issuance of building permits.
The Act provides financial assistance to implement the NFIP. The state will reimburse
municipalities for half of the cost of the enactment and revision of their floodplain
ordinances.
2.1.5 The Stormwater Management Act
The Stormwater Management Act (P.L 864, No. 167 (1978)), commonly referred to as
Act 167, was passed in 1978. Stormwater problems including (1) flooding, (2) stream
bank erosion, (3) stream sedimentation, (4) threats to public health and safety, and (5)
property damage from increased runoff all became concerns in developed and developing
watersheds. In response to these concerns, Act 167 was drafted to promote stormwater
management on a watershed-wide basis to mitigate the adverse effects of increased rates
and volumes of stormwater.
The act requires Montgomery County to prepare watershed-based stormwater
management plans for the designated watersheds within its border. Municipalities are
then required by the act to adopt the stormwater management ordinance contained in the
plan. The municipality can either adopt a stand-alone ordinance using the model
ordinance as a guide, or it can incorporate the requirements of the ordinance into its
existing code. As described in Section 2.2.2, The Sandy Run Watershed Stormwater
Management Plan is currently the only Act 167 plan being prepared in the Upper
Wissahickon Creek study area.
2.1.6 The Sewage Facilities Act
On Jan. 24, 1966, the Pennsylvania Sewage Facilities Act (P. L 1535, No. 537 (1966)),
also referred to as Act 537, was enacted to correct existing sewage disposal issues and
prevent future problems. To meet these objectives, the Act requires planning for all types
of sewage facilities, such as municipal systems, community systems, and individual onlot septic systems. The goal of the program is to determine whether wastewater is treated
properly before discharge, and to prevent the discharge of partially treated sewage into
the surface or groundwater.
The Act 537 program is administered by individual municipalities and the County Health
Department, with technical and financial assistance and oversight from the Pennsylvania
DEP. Under Act 537, the municipalities must maintain an official sewage facilities plan.
These plans address existing sewage disposal needs or problems, account for future land
development, and provide for future sewage disposal needs of the entire municipality.
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Section 2.3.4 describes in detail sewage facilities planning in the Upper Wissahickon
Creek study area.
2.1.7 The Pennsylvania Clean Streams Law and the Federal Clean Water
Act
The Pennsylvania clean water program is based on both the PA Clean Streams Law and
the Federal Clean Water Act. The 1937 Pennsylvania Clean Streams Law (P.L. 1987, as
amended, 35 P.S. §691.307(b) (1937)) was enacted to "preserve and improve the purity
of the waters of the Commonwealth for the protection of public health, animal and
aquatic life, and industrial consumption and recreation."
The Federal Water Pollution Control Act Amendments of 1972 (33 U.S.C. 1251 - 1376;
Chapter 758; P.L. 845, 62 Stat. 1155 (1948)), otherwise known as the Clean Water Act
(CWA), established a program to regulate pollutant discharges into the waters of the
United States. The Act prohibits discharges of any pollutant from a point source into
navigable waters, unless a permit is obtained under its provisions. The Act does not
address groundwater or water quantity issues, but seeks rather to reduce direct pollutant
discharges into waterways through regulatory and non-regulatory tools. These tools are
employed to restore and maintain chemical, physical, and biological integrity of the
nation's waters so that they can support "the protection and propagation of fish, shellfish,
and wildlife and recreation in and on the water."
For many years following the passage of CWA in 1972, the EPA focused on setting water
quality standards for wastewater treatment plants and industrial discharges. During the
last decade, however, more attention has been given to smaller dischargers, and to
regulating discharges from municipal stormwater systems carrying runoff from streets,
construction sites, farms, and other "wet-weather" sources. Recent challenges are due to
the difficulty in determining the location of these non-point sources of pollution.
Consequently, land use laws can be used to limit non-point source pollution from
stormwater runoff, but are outside of the PA DEP jurisdiction (as explained in Section
2.1.3).
The CWA established the National Pollutant Discharge Elimination Service (NPDES)
Program. Phase I of the program addresses large stormwater dischargers (with
populations of 100,000 or more). Phase II, implemented in early 2002, looks to regulate
smaller sources (<100,000 population communities and public entities that own or
operate a municipal separate storm sewer system (MS4)). These new stormwater
regulations were developed to address stormwater impacts on water quality. The EPA,
through the Pennsylvania Department of Environmental Protection (PADEP), is
enforcing the Phase II portion of the regulation. Each state is charged with developing a
program to comply with the EPA regulations. The PADEP calls NPDES Phase II the
Municipal Separate Storm Sewer Systems Program (MS4 Program). Municipalities
located within an "urbanized area" as defined by the 1990 Census and the 2000 Census
are required to apply for an NPDES permit to discharge stormwater from their municipal
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separate storm sewer system (MS4). All of the municipalities within the Upper
Wissahickon study area are considered Phase II municipalities.

2.2 Regional Water Resource Planning Initiatives
Due to the complex nature of water resources and the need to provide management across
political boundaries, there are numerous plans and programs that occur through
cooperation at the regional level. The following section includes regional regulations,
inter-municipal and county planning, and other non-state and non-municipal initiates to
further elucidate the framework in which water resources are currently managed in the
Upper Wissahickon Creek study area.
2.2.1 Southeastern Pennsylvania Groundwater Protected Area
The Delaware River Basin Commission (DRBC) has regulatory authority over all
projects that have a substantial effect on the water resources of the Basin, as granted by
the Delaware River Basin Compact (Compact) of 1961. As part of its regulatory
authority, the Commission may delineate Protected Areas within the basin where the
demands upon water supply have created, or might create, a water shortage. In 1980, the
DRBC delineated a Groundwater Protected Area (GWPA) in Southeastern Pennsylvania.
Approximately one million residents in portions of Berks, Bucks, Chester, Lehigh and
Montgomery counties in Southeastern PA rely on groundwater. The GWPA declaration
was based on groundwater availability, declining water levels, and loss of both public and
private water supplies.
In 1999, regulations were implemented to protect the groundwater resources by enacting
a more stringent review process for water allocation that considered the interests and
rights of all present and future water users. Mechanisms were established for the
implementation of water conservation measures and for the acquisition of additional data
to more accurately plan and manage water resources and to balance and reconcile
alternative and conflicting uses of limited water resources in the same region.
All of the Upper Wissahickon Creek study area lies within the GWPA as illustrated in
Figure 2.2. Therefore, all proposed groundwater withdrawals greater than 10,000
gallons per day in this area are subject to a permitting process through the DRBC. The
permitting process includes water metering and conservation efforts in order to protect
groundwater resources in an area of great demand and limited recharge capacity.
The GWPA Regulations include numerical watershed groundwater withdrawal limits
corresponding to the 1-year-in-25-year base-flow rate. Additionally, the regulations
establish a potentially stressed watershed category as 75% of the 1-year-in-25-year baseflow rate. Figure 2.2 displays 2003 groundwater withdrawals as a percentage of the
withdrawal limit for each basin within the GWPA. It is important to note that the “Upper
Reach Wissahickon Creek” watershed delineation shown on Figure 2.2 is slightly
different than that of the Upper Wissahickon Creek study area. Specifically, the GWPA
delineation does not include the Sandy Run and Pine Run tributaries in the Upper
Wissahickon Creek, but rather places them in the Lower Wissahickon Creek delineation.
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This is significant when calculating the withdrawal limit due to the fact that the Sandy
Run tributary contains the best yielding geology of the study area; therefore, study area 1year-in-25-year base-flow rate calculations are higher than those of the GWPA’s Upper
Wissahickon Creek reach.
The GWPA regulations further outline mechanisms for revision of the withdrawal limits
on the basis of new information or through an Integrated Resources Planning process
(IRP). The IRP process encourages multiple municipalities within a watershed to
evaluate their current water demands and plan for sustainable water use. If an IRP is
developed and adopted for a specific area, the DRBC will regulate groundwater
withdrawals to the standards developed in the IRP. Currently, no IRPs exist in the Upper
Wissahickon Creek study area.

Figure 2.2 Southeastern PA Groundwater Protected Area

2.2.2 Act 167 Stormwater Management Plan
A stormwater management plan is currently being developed for the Sandy Run
watershed, located within the Upper Wissahickon Creek study area. Through the redesignation process, the Sandy Run watershed was chosen for stormwater planning under
Act 167. The plan was also developed in response to significant flooding in past years
and a Rivers Conservation Plan of the Sandy Run, completed in 2000.
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As indicated in Section 2.1.5, Act 167 Plans completed under the state’s program must
include a watershed model, which depicts the volume and timing of stormwater flows
during storm events. The model analysis provides a series of stormwater control criteria
known as “release rates,” which are applied throughout the watershed. The release rates
govern the peak rate at which stormwater can be discharged from a particular site after it
is developed. Because of the watershed-wide approach, the modeling effort considers all
flows in the various branches of the Sandy Run; the release rates ensure that the timing
and volume of flows from future development do not cause increased flooding.
The Sandy Run Watershed stormwater management plan will be completed in the spring
of 2008. A model ordinance will be part of the plan. This ordinance must comply with
the requirements of the PA Act 167 program. However, it will also address several areas
that pertain to this SAMP report. In addition to the release rates mentioned previously,
the ordinance provisions will address the following points:
•
•
•

Infiltration and groundwater recharge, by requiring that a certain amount of rainfall
from a storm event be infiltrated (for example, the runoff from impervious surfaces
generated by a 1 inch rainfall)
Floodplain development, by identifying buildings within the floodplain, and by
prohibiting future development in the floodplain through the model ordinance
provisions
Stormwater quality, through ordinance provisions that require water quality BMPs
and stream bank protection

The Act 167 program closely parallels the MS4 program explained in Section 2.1.7 and
Section 2.3.5. All municipalities within the Sandy Run are designated as MS4
communities, and therefore are required to develop and implement a stormwater
management program under the NPDES Phase II program. In watersheds where a
Stormwater Management Plan has been prepared, the ordinance frequently incorporates
the requirements of the MS4 program.
At present, only the Sandy Run watershed has a stormwater management plan under Act
167. A plan for the Wissahickon Creek will be prepared in the future, as either a specific
plan for that watershed, or as part of a larger, county-wide plan.
2.2.3 Natural Hazards Mitigation Plan
In accordance with the Federal Disaster Mitigation Act of 2000, each municipality in the
nation is required to have a plan for mitigating natural hazards that they are prone to
experiencing. Local governments (all townships and boroughs) will be required to adopt
the plans before the federal government disburses future disaster funds. To ease the
burden of complying with this requirement, Montgomery County prepared a Natural
Hazards Mitigation Plan in 2007 (MCPC et al., 2007). Municipalities are currently
adopting the plan to fulfill the mitigation planning requirement.
The plan is based upon a review of the county’s overall vulnerability to various types of
natural hazards. From this analysis, flooding was identified as the most significant
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natural threat to the county as a whole. Other types of natural hazards the county or
portions thereof may be vulnerable to include drought, winter storms, severe wind,
subsidence, and radon. Measures to reduce these hazards, particularly flooding, are
examined in the plan. Some measures under consideration in the plan include public
education, warning systems, drainage system maintenance, land use controls, stormwater
management, acquisition and relocation, retrofitting, floodplain management, flood
control structures, and natural resource protection.
The Natural Hazards Mitigation Plan recognizes that the avoidance of disaster is a shared
responsibility of various levels of local government, businesses, and residents. The
implementation of the plan will require that a variety of actions be taken to lessen the
impact of natural disasters. The implementation of the measures selected in the plan will
require cooperation at all levels of government and will take several years to complete.
2.2.4 Source Water Protection Plans
Under the Safe Drinking Water Act (P.L. 93-523 (1974), as amended), the US EPA sets
standards for drinking water quality and oversees the states, localities, and water
suppliers who implement those standards. The 1996 amendments to the Federal Safe
Drinking Water Act require states to produce source water assessments (SWAs) for all
their public water systems and to make the results of those assessments available to the
public. These assessments involve a process whereby water suppliers, watershed
organizations, and other stakeholders identify the protection priorities of the water
supply. Water suppliers are required to make this information available to the public in
their Consumer Confidence Reports to help the public understand the source of their
drinking water and the standards that must be met to protect it. As part of the federal
requirement to conduct SWAs, the Pennsylvania Department of Environmental
Protection seeks to involve all water suppliers and communities in the SWA process.
The Ambler Borough Water Department and Philadelphia Water Department (PWD)
have conducted source water assessments for water intakes and wells influenced by the
Wissahickon Watershed, under the Safe Drinking Water Act (SDWA) Amendments of
1996. These assessments analyze existing and potential threats to the quality of the
public drinking water at the intake, and include delineating the source water protection
area, conducting a contaminant source inventory, and determining the susceptibility of
the public water supply to contamination from the inventoried sources.
The Ambler Borough Water Department operates the public water supply system’s
Whitemarsh Pumping Station. The pumping stations draw from Mattison quarry, which
is fed mainly by groundwater and has a drainage area of approximately 160 acres. An
average of 700,000 gallons of water per day has been withdrawn from the Mattison
quarry, although in recent years this source has not been used. The Borough is in the
process of renovating the pumping station, and intends to apply for a use permit from
DEP in the spring of 2008.
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The source water assessment conducted by Ambler Borough Water Department identified
potential sources of contamination within 1,000 feet of Mattison quarry. The assessment
assigned the greatest protection priority to storage tanks, transportation accidents along
Bethlehem Pike and the PA Turnpike, and pipeline accidents. Moderate protection
priority was assigned to facilities that generate, store, or use hazardous wastes and toxic
chemicals and agricultural runoff.
Although Philadelphia Water Department operates two other surface water intakes, the
Queen Lane intake located on the Schuylkill River is most directly impacted by water
from the Wissahickon. The PWD intake for the Queen Lane Reservoir is not within the
study area; it is located immediately downstream of the confluence of Wissahickon Creek
and the Schuylkill River; however, it is referenced in this study because activities in the
study area have the potential to affect the quality and quantity of drinking water from this
source. Between 16 and 28 percent of water treated by the Queen Lane Water Treatment
Plant originates in the Wissahickon (versus water from the Schuylkill River). However,
the proportion of Wissahickon Creek’s total water entering the intake ranges from 15 to
56 percent. On average, 75 million gallons is withdrawn from the river per day
immediately below the confluence of the Wissahickon Creek and the Schuylkill River.
The water system serves approximately 500,000 customers in Northwestern Philadelphia.
PWD’s source water assessment evaluates the contamination potential of various sources
upstream from the water intake. These sources of potential contamination include those
located along the Schuylkill River as well as within the Wissahickon watershed. The
Wissahickon Creek is included in the assessment’s primary protection and improvement
areas because the Queen Lane intake withdraws a large proportion of water from the
Wissahickon. Areas along the Schuylkill River between Reading and Philadelphia and
the Lower Perkiomen Creek are also included.
In the assessment, discharges from sewage treatment plants upstream of the surface water
intake were given the highest protection priority due to their potential to release
pathogens and nutrients into the water supply. Polluted stormwater runoff was also
assigned high protection priority due to the potential adverse impacts of runoff from
urban areas and agricultural lands, which may introduce pathogens, nutrients, and
sediment into the water supply.
2.2.5 The Wissahickon Watershed Partnership’s Integrated Watershed
Management Plan
In order to work collaboratively with those interested in restoring southeastern
Pennsylvania’s watersheds, the Philadelphia Water Department’s (PWD) Office of
Watersheds has initiated multiple watershed partnerships for several watersheds in the
region, each of which has taken on different organizational structures. The group
working in the Wissahickon Watershed is called the Wissahickon Watershed Partnership,
and they are currently developing an Integrated Watershed Management Plan (IWMP).
A two-track IWMP implementation plan has been proposed, where the Philadelphia
Water Department proceeded with a watershed plan for the lower Wissahickon to meet
2008 permit requirements. In the Upper Wissahickon Creek study area, the planning
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process will continue until the plan is complete. The partnership will continue to meet on
a regular basis to share resources and information to complete an IWMP for the entire
Wissahickon Watershed.
2.2.6 Montgomery County Comprehensive Plan
With a growing population and job base, Montgomery County, assuming current trends
persist, is predicted to have more sprawled development, less open space, 50 to 75
percent more traffic, and 55,000 additional acres of developed land by 2025 (MCPC,
2005). In the fall of 2005, the Montgomery County Commissioners adopted a
comprehensive plan entitled Shaping Our Future: A Comprehensive Plan for
Montgomery County to promote an alternative vision for the county’s future. The plan is
intended to guide county and municipal decision making as it relates to the built
environment, and particular attention is paid to land use, open space, natural features,
culture resources, economic development, water resources, community facilities,
transportation, and housing. The plan, comprised of eight separate plan elements
addressing each of the previously mentioned areas, was developed with citizen input
from a survey and a series of workshops. The participants in the planning process
identified four major issues in the county: controlling sprawl, controlling traffic
congestion, preserving open space and natural areas, and revitalizing older boroughs and
downtowns. The Vision Plan presents a future for the county that maintains the best
qualities of today while accommodating expected market-driven growth and effectively
tackling these issues.
2.2.7 Montgomery County Open Space Program: Green Fields/Green Towns
The Montgomery County Commissioners adopted the Green Fields/Green Towns
Program on December 18, 2003, which initiated the second phase of open space planning
in the county. This ten-year, $150 million program was previously approved by voter
referendum in November of 2003. The Green Fields/Green Towns Program is made up of
three basic components: municipal grants ($67 million), private organization grants ($8
million), and county open space expenditures ($75 million). Open space planning at the
municipal level will be described in Section 2.3.2.

2.3 Municipal Planning
In Pennsylvania, municipalities have primary control over land use decisions. As
explained in Section 2.1.3, the Municipalities Planning Code empowers municipal
governments, individually or jointly, to prepare comprehensive plans for development
and to govern land use. Additionally, many federal and state environmental programs are
implemented at the local level by municipalities in the Upper Wissahickon Creek study
area.
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2.3.1 Municipal Comprehensive Plans
Similar to the county, most municipalities have a comprehensive plan meant to guide
development in such a way as to protect sensitive natural resources and preserve
farmland and open space. Municipal comprehensive plans were completed as far back as
the 1960s, and while still a resource for general goals and standards, many of the older
comprehensive plans are now outdated. When municipal comprehensive plans are
current, they serve to guide local land use policy decisions and inform the subdivision
and land development review process.
2.3.2 Municipal Open Space Plans
All Montgomery County municipalities and therefore all municipalities in the Upper
Wissahickon Creek study area are eligible to apply for open space grants through the
Green Fields/Green Towns Program introduced in Section 2.2.7. A guaranteed allocation
of grant funds is available for each municipality during the first five years of the program.
At the end of that period, the remaining grant funds are available to municipalities on a
competitive basis. To be eligible for funding, every municipality in the county was
required to update their existing open space plan, which was accomplished as of 2005.
Once this was completed, municipalities turned their attention to the open space projects
listed in their new plans. In addition to land acquisition, municipalities may direct funds
toward heritage resource conservation, green infrastructure, farmland preservation,
floodplain restoration, community trails that connect to the county’s trail network, and
implementation of the Schuylkill River Greenway.
In the open space plans, each municipality identifies lands permanently and temporarily
protected from development and also identifies parcels that they would like to see
protected in the future. These open space lands can be private or public and include
parks, golf courses, woodlands, farmlands, and private estates. Permanently protected
open space lands are often acquired by municipalities or conservation organizations such
as the Natural Lands Trust, the Montgomery County Lands Trust, and the Wissahickon
Valley Watershed Association. In addition, many open space lands are donated to the
municipality by the owners; voluntary easements may be negotiated on the properties to
protect them from future development. Some of the larger open space lands that have all
or a portion of their property in the study area include the Ardsley Wildlife Sanctuary in
Abington, Penllyn Woods in Lower Gwynedd, Fort Washington State Park in
Whitemarsh, and Prophecy Creek Park in Whitpain.
2.3.3 Zoning and Subdivision and Land Use Ordinances
Zoning is an invaluable tool for controlling and guiding a community’s physical
development. As previously discussed in Section 2.1.3, zoning authority has been
granted to municipal governments by the Municipalities Planning Code. Zoning,
therefore, involves dividing a municipality into districts or zones, each of which is
regulated by various standards and criteria - appropriate land uses, heights, appearances,
and so on - to protect the public’s health, safety, and general welfare. Comprehensive
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and open space plans are intended to guide a municipality’s development, whereas
zoning is a legal instrument to effectuate these plans.
Ideally, the comprehensive plan is developed first; zoning and subdivision and land
development ordinances are then developed to implement the plan. As municipalities
grow and change through the construction of individual private developments and public
works projects, the community’s future vision is realized by way of their comprehensive
plan. Zoning ordinances ensure that the overall type, density, location, and design of
private development conform to the community vision in the comprehensive plan. The
municipal subdivision and land development ordinance provides additional guidance on
the design of new developments, assures a logical pattern of community development,
and establishes the process by which new proposals are reviewed and approved. Both of
these land use ordinances need to be modified and updated from time to time to ensure
that they align with the municipality’s and county’s long term goals. An analysis of the
zoning and subdivision ordinances of the municipalities located in the Upper
Wissahickon Creek study area will be presented in Section 2.4.
2.3.4 Act 537 Plans
Official sewage plans are prepared and implemented by municipalities in compliance
with the Act 537 program administered by the PADEP. Official plans include the
following information:
♦ Population figures and projections;
♦ Drinking water supplies;
♦ Waterways, soil types, and geologic features;
♦ Sanitary survey results;
♦ Location, type, and operational status of existing sewage facilities;
♦ Local zoning and land use designations;
♦ Estimates of the future sewage disposal needs;
♦ Identification of potential problem-solving alternatives;
♦ Cost estimates necessary to carry out those alternatives; and
♦ The selection of appropriate problem solving alternatives.
All municipalities in the Upper Wissahickon Creek study area have adopted a sewage
facilities plan. Ten plans are less than 10 years old (6 are 5 years old or less), and 4 are
10 or more years old. The majority of the study area is served with public sewers,
although there are approximately 800 permitted on-lot systems in the Upper
Wissahickon. Most of these are located in Lower Gwynedd, Upper Dublin, Upper
Gwynedd, and Whitemarsh Townships. Of these four municipalities, Lower Gwynedd
Township maintains an On-Lot Disposal System (OLDS) Management program to ensure
that these systems are maintained. Additionally, Worcester Township has an OLDS
program, which includes the small portion of the township located in the study area. The
remaining municipalities have ordinances that require connections to public sewers when
problems arise with on-lot systems. Because of the extensive coverage of sewage
collection systems in the study area, connection to public sewers is usually not a
challenge for failing OLDS and new development projects.
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2.3.5 The Municipal Separate Storm Sewer Systems (MS4) Program
Like the Act 167 program, the MS4 program relies on a municipal ordinance to
implement some of the stipulations. Unlike the Act 167 program, however, the MS4
program requires municipalities to obtain a permit from PADEP to signify that the
municipality’s MS4 program meets DEP requirements. There are also provisions for
public education, public involvement, and inspection and elimination of illicit discharges
from stormwater pipes. One recommendation on how to meet the requirements of this
permit program is discussed in Chapter 10.
As explained in Section 2.1.7, all municipalities within the Upper Wissahickon study
area are Phase II municipalities and have developed MS4 programs. Most of the
ordinances adopted under the municipal programs are based on the model ordinance
developed by PADEP. These ordinances all have requirements for infiltration of
stormwater, water quality BMPs, and stream bank protection provisions. All but one of
the ordinances apply to earth disturbance activities, meaning that the requirements apply
where development or other defined disturbance activities are proposed. One municipal
ordinance goes further, in that it also applies to all runoff entering the municipal storm
sewer system. This provision allows greater control and influence over activities and
discharges that may affect water quality.

2.4 Evaluation of Local Municipal Ordinances
As discussed above, Pennsylvania law empowers municipalities to regulate land use
decisions. Land use regulations can be used in a variety of ways to protect and preserve
water quality and water supply. Section 2.4 explains various methods of protecting water
resources that should be incorporated into municipal ordinances, including proper
management of stormwater runoff, maintaining different aspects of hydrologic integrity,
and other water supply protection provisions.
The following sub-sections provide a detailed analysis of how the municipalities within
the Wissahickon Creek study area have, or have not, applied ordinances to protect their
water resources. This ordinance review is meant to identify where land use regulations
are strong and where they might be improved with regard to water resource protection. A
scoring system was created to evaluate the relative strength of municipal ordinances; the
system scores each of the ordinance provisions on a scale from 0 to 3. A score of 3
indicates that the ordinance is strong and provides protection on par with that provided by
the Montgomery County Planning Commission’s model ordinance. In general, a score of
2 indicates that the provision could be improved; a score of 1 indicates that the protection
provision may be mentioned, but no implementation methods are provided; and a score of
0 indicates that the provision is not included in any municipal ordinances. The specific
criteria for determining scores in each category are given before the results of the
analysis. For more detailed information on the specific ordinance provisions or for
rankings by municipality, see the Upper Wissahickon Study Area Municipal Summary of
Ordinance Provisions (Appendix B). Although for this analysis municipal ordinances
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were compared to Montgomery County Planning Commission’s model ordinance,
municipalities should also consider some of the many other valuable model ordinances
available, created by other counties or research agencies such as Clean Water Action or
the Center for Watershed Protection.
2.4.1 Stormwater Management
Proper stormwater controls are needed to reduce flooding and improve water quality.
Three controls were examined to determine if there were areas where municipalities
might benefit from improved best management stormwater practices.
Peak discharge control

Criteria: If a municipal ordinance requires the post-development peak runoff rate to
equal the predevelopment peak runoff rate, the ordinance received a 2 and was
considered to be in compliance with the appropriate countywide standard. A
municipal ordinance received a 1 if it failed to enforce this level of control (or a 0 if it
did not reference controlling peak discharge at all). A municipal ordinance was given
a 3 if it exceeded the post-to-pre standard.
Results: Nearly all municipalities met the post-to-pre standard for controlling on-site
peak discharge. Montgomery and Horsham Townships were the only municipalities
to receive a score of 3.
Design Storm

Criteria: Stormwater best management practices (BMPs) are typically designed to
handle the anticipated flow from certain design storms. Design storms provide
simulated runoff peaks and volumes so that BMPs are designed to effectively handle
peak stormwater discharge and to slow the rate of discharge to specified levels.
Because design storm peaks and volumes are simulated, more modeled design storms
lead to better functioning and more accurate BMPs. Additionally, smaller design
storms occur most frequently and typically carry the largest pollutant loads: Smaller
design storms lead to better stormwater management. Thus, the municipal
ordinances that had at least two design storms less than or equal to 5 years earned a
score of 3; municipalities that had one design storm less than or equal to 5 years
earned a 2, and those with no storms less than or equal to 5 years earned a 1.
Results: Most municipalities scored fairly well in this category: Five municipalities
earned a 3.
Calculation of Runoff Volume

Criteria: There are two common ways in which runoff volume is calculated: the Soil
Complex Method and the Rational Method. The Soil Complex Method tends to be
more accurate for larger developments, whereas the Rational Method tends to be
more accurate for smaller developments.
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Consequently, municipal ordinances that either stated as much or allowed the
applicant to choose the appropriate method earned a score of 3. Those municipalities
whose ordinances called for one method earned a 2.
Results: No municipalities scored less than a 2.
2.4.2 Preservation of Drainage Ways
Criteria: If a municipal ordinance requires the protection of natural drainage ways, then it
was considered to meet a minimum protection standard and scored a 2. If a municipal
ordinance not only protected the natural drainage way, but also required a setback or a
buffer from that drainage way, then it scored a 3. Where a municipal ordinance only
briefly recommended the preservation of a natural drainage way, it received a score of 1.
Results: Nearly all municipalities identified the need to preserve the condition of natural
drainage ways. Only Upper Gwynedd Township, however, protects drainage ways with a
buffer from development.
2.4.3 Floodplain Regulations
Criteria: In accordance with the Advisory Guidelines for the Montgomery County
Comprehensive Plan, and to ensure the protection of critical, sensitive natural areas,
floodplains should be defined as the one hundred year flood areas, in addition to other
lands with alluvial soils. Buildings, structures, and parking areas should be prohibited in
floodplain zones. When no other option is feasible, paving may be permitted as a special
exception and should be limited to pervious paving. Grading and other special exceptions
should not only meet the special exception criteria, but also demonstrate that the activity
will not result in a substantial increase of the stream cross-section profile. If a
municipality’s ordinance is in compliance with the floodplain advisory guidelines, it
scored a 2. If a municipality’s ordinance has floodplain regulations, but does not meet
the threshold set by the advisory guidelines, it scored a 1. If it exceeded the threshold set
by the advisory guidelines, it scored a 3.
Results: Nearly all of the municipalities were compliant with the county’s advisory
guidelines, with the exception of three. These three scored low because the language in
their floodplain regulations suggested that development would be permitted more
frequently than only as a special exception.
2.4.4 Steep Slope Regulations
Criteria: In accordance with the Advisory Guidelines for the Montgomery County
Comprehensive Plan, and in order to reduce erosion, steep slopes should be defined as
areas with grades in excess of 15%. Buildings, structures, and parking areas should be
prohibited from steep slope zones. When building must occur, activity should be
permitted only as a special exception and should be limited to a percentage of the steep
slope area.
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If a municipality’s ordinance is in compliance with the steep slope advisory guidelines, it
scored a 2. If a municipality’s ordinance has steep slope regulations, but does not meet
the threshold set by the advisory guidelines, it scored a 1. If it exceeds the threshold set
by the advisory guidelines, it scored a 3. If a municipality’s ordinance does not regulate
development on steep slopes, it scored a 0.
Results: Only two municipalities met or exceeded the county advisory guidelines
regarding preservation of steep slopes.
2.4.5 Riparian Corridor Regulations
Criteria: In accordance with the Advisory Guidelines for the Montgomery County
Comprehensive Plan, riparian corridors should be defined as areas up to 75 feet from
water bodies, including streams, wetlands, and ponds. Areas that fall within the first 25
feet of a water body should be maintained in a natural wooded state to help protect water
quality and reduce flooding.
Areas that fall between 25 and 75 feet of the water body should remain undeveloped, but
may include farmland, yards and playing fields. If a municipality’s ordinance is in
compliance with the riparian corridor advisory guidelines, it scored a 2. If a
municipality’s ordinance has riparian corridor regulations, but does not meet the
threshold set by the advisory guidelines, it scored a 1. If it exceeds the threshold set by
the advisory guidelines, it scored a 3. If a municipality’s ordinance does not regulate
development in riparian corridors, it scored a 0.
Results: Five municipalities have riparian corridor regulations in their ordinances. While
this leaves the majority of the municipalities’ riparian corridors unprotected, the
municipalities who have placed riparian corridor districts/overlays into their ordinances
have instituted protection at the level that the county recommends. This demonstrates
that many municipalities understand the importance of protecting wooded riparian areas
adjacent to streams. Montgomery County Planning Commission prepared the “Riparian
Corridor Conservation District” model ordinance, which municipalities can use to adopt
riparian corridor protection standards.
2.4.6 Wetlands Regulations
Criteria: In accordance with the Advisory Guidelines for the Montgomery County
Comprehensive Plan, wetlands, as defined by state and federal regulations, should not be
filled or regraded (unless permitted to do so by state and federal regulations), and any
adjacent development should be set back at least 25 feet. Furthermore, the natural
hydrology of wetlands should not be compromised; they cannot be converted into
detention basins or have their vegetation cleared.
If a municipality’s ordinance is in compliance with the wetland advisory guidelines, it
scored a 2. If a municipality’s ordinance has wetland regulations, but does not meet the
threshold set by the advisory guidelines, it scored a 1. If it exceeds the threshold set by
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the advisory guidelines, it scored a 3. If a municipality’s ordinance does not regulate the
development of wetlands, it scored a 0.
Results: Perhaps because of relevant state and federal regulations, wetland regulation is
absent from all but five municipal ordinances.
2.4.7 Tree Preservation Regulations
Criteria: In accordance with the Advisory Guidelines for the Montgomery County
Comprehensive Plan, tree preservation ordinances should encourage better design by
requiring tree protection and replacement. Key standards that should be included in a
tree preservation ordinance include designs required to minimize the destruction of trees,
protection of remaining trees with barrier fencing at the drip line, a replacement
requirement when over 25% of trees are to be removed, and an additional replacement
requirement for the removal of large specimen trees.
If a municipality’s ordinance is in compliance with the tree preservation advisory
guidelines, it scored a 2. If the ordinance has tree preservation regulations, but did not
meet the threshold set by the advisory guidelines, it scored a 1. If it exceeds the threshold
set by the advisory guidelines, it scored a 3. If a municipality’s ordinance does not
regulate tree preservation, it scored a 0.
Results: Nearly all municipalities within the Wissahickon Creek study area have a tree
preservation ordinance of some kind. Many, however, are weak ordinances that do not
meet the minimum criteria established by the advisory guidelines. Montgomery County
Planning Commission is currently updating the “Model Landscape Regulations”
ordinance, which municipalities can use to adopt tree preservation standards.
2.4.8 Impervious Surface Regulations
Criteria: When there is significant impervious land coverage, such as blacktop, concrete
or roofing, environmental degradation, especially of water resources, will occur. Surface
water is most directly impacted by increases in impervious surface cover. Impacts
include increased channel erosion due to excessive storm runoff, water temperature
fluctuation, increased water acidity, and general pollution. Additionally, the impervious
nature of pavement can severely limit aquifer recharge and infiltration.
The typical extent of impervious surface coverage associated with various land uses, as
established by Natural Resources Conservation Service’s (NRCS) “Technical Release
55” (TR-55), was used to evaluate the extent of impervious surface coverage permitted
by ordinances within the Wissahickon Creek study area. The chart below shows the
ranges of appropriate impervious surface coverage according to land use.
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Table 2.4.8 Land Use Types and Corresponding Impervious Surface Coverage
Expressed as a Percentage of the Upper Wissahickon Creek Study Area
IMPERVIOUS
LAND USE
SURFACE
COVER
Residential
Rural (less than 1 unit/acre)
0-20%
Low Density (1-3
20-25%
units/acre)
Medium Density (3-8
25-40%
units/acre)
High Density (>8
40-65%
units/acre)
Nonresidential
Light Industrial
0-50%
Heavy Industrial
50-75%
Commercial-Retail
75-85%
Commercial-Office
75-85%
Institutional
0-50%
If a municipal ordinance does not specify impervious surface coverage standards, it
scored a 0. If a municipal ordinance’s impervious surface coverage standards are
predominantly consistent with the above ranges, but contain some inconsistencies, it
scored a 2. Those ordinances with impervious surface coverage standards that specify
coverage limits that are entirely consistent with the above ranges scored a 3, whereas
those ordinances that contain standards that are largely inconsistent scored a 1.
Results: The municipal ordinances’ impervious surface coverage standards are split
evenly between those that are consistent with the above identified ranges and those that
are largely inconsistent.
2.4.9 Conservation Design
(also known as Land Preservation, Cluster, Open Space Districts)
Criteria: Ordinances needed to identify either a zoning district or an overlay district that
provided for conservation design or cluster development to allow for increased open
space protection.
If some level of land preservation district or overlay is acknowledged in the municipal
ordinance, it scored a 1. If the land preservation district/overlay does not provide
requirements for how much open space must be preserved, it scored a 2, as long as the
open space preservation requirements within the district or overlay fell below 50%.
Ordinances with districts or overlays with open space requirements that specify
preservation of at or near 50% of the parcel scored a 3.
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Results: All but five municipalities have land preservation districts or overlays intended
to preserve open space.
2.4.10 Wellhead & Source Water Protection Regulations
Criteria: If an ordinance does not identify additional protection for well heads or water
supply areas, it scored a 0. A municipality’s ordinance scored a 1 if it mentions the need
to protect water supplies’ ability to naturally replenish themselves and remain stable
sources of water.
Results: All ordinances reference the need to identify existing and planned water supply
wells and lines on development plans. Additionally, all ordinances favor public water
supply connection where possible; in cases where this is impossible, they allow for on-lot
supply wells. Almost all ordinances note that sealed public supply wells can be located
within the floodplain, whereas they prohibit locating private water supply wells in the
floodplain.
Only Whitemarsh and Whitpain’s ordinances acknowledge the sensitivity of the natural
water supply and identify the need for developments to demonstrate that they do not
damage the natural system’s ability to replenish itself. No other municipalities identify
specific ways to protect headwaters or hydrologic features.
2.4.11 Numerical Results by Water Management Area
Each municipality was given a weighted ranking, calculated by taking each municipal
score by provision and multiplying it by the percentage of the municipality that falls
within the water management area. The weighted rankings were then totaled for each of
the protection provisions listed in Section 2.4.
See Table 2.4.11 below for a compilation of ordinance provision rankings for each water
management area in the study area.
Table 2.4.11 Municipal Ordinance Rankings by Water Management Areas
Ordinance
Provisions
Peak Discharge Control
Design Storm
Calculation of Runoff Volume
Preservation of Drainage Ways
Floodplain
Steep Slope
Riparian Corridor
Wetlands
Tree Preservation

Weighted Average

WMA
1

WMA
2

WMA
3

WMA
4

1.99
1.87
1.85
2.55
1.34
0.46
0.08
0.06
0.16

2.07
1.79
2.37
1.97
1.42
0.29
1.68
1.59
0.50

1.87
1.62
2.47
1.87
1.56
0.33
1.57
0.92
0.92

2.00
2.35
2.97
2.00
1.98
1.00
1.55
0.70
1.83

Chapter 2 – Page 20

Impervious Surface
Conservation Design
Wellhead & Source Water
Protection

1.40
1.03
0.01

2.17
1.95
0.22

2.21
2.14
0.16

2.57
2.97
0.10

2.5 Summary of Legislation and Planning
Many pieces of legislation and many planning efforts influence water management in the
Upper Wissahickon Creek study area. They include federal or state statutes or officially
adopted policies or plans, regional plans, and municipal plans and policies. These were
reviewed in this chapter as part of the SAMP process to ensure that this plan is consistent
with and not in conflict with them. Some of the findings are summarized below.
♦
♦
♦
♦

Water resource management should be conducted as an interdisciplinary
approach;
Not only are planning efforts occurring in the Upper Wissahickon Creek study
area, but in other areas of the region that influence the study area;
Local municipalities have a complex and varying set of ordinances that protect
natural resources;
When ranked against identified criteria, ordinances of municipalities in the study
area ranged from average to weak and could benefit from the inclusion of stronger
environmental regulations
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CHAPTER 3
REASONABLE AND BENEFICIAL WATER USES
The Pennsylvania Water Resources Act (Act 220)
emphasizes that water be consumed for useful and
productive purposes in consideration of the rights
of other users and consistent with the public
interest. Water should be efficiently utilized for
both withdrawal and nonwithdrawal purposes. A
significant amount of data and information has
been analyzed to determine the existing uses of the
water resources within the Upper Wissahickon
Creek study area. This chapter describes public
water and sewer service areas, interwatershed
transfers, water withdrawals and withdrawal uses,
discharges and discharge sources, and the
nonwithdrawal water uses within the study area.

Contents
Reasonable and Beneficial
Water Uses
3.1 Public Water and Sewer
Services Area Withdrawal
Water Uses

2

3.2 Interwatershed Transfers

2

3.3 Water Withdrawals

3

3.3.1 Water Withdrawal Uses

3

3.4 Water Discharges

4

3.5 Nonwithdrawal Water Uses
Water use data from the Act 220 registration
3.5.1 Fishing
database was examined for the year 2003 to
3.5.2 Swimming and Boating
analyze the various water uses. The base year of
3.5.3 Other Nonwithdrawal Water
2003 was chosen not only because it contains the
Uses
most comprehensive registration information, but
also because statewide data from 2003 was used in
3.6 Summary of Upper
Wissahickon Creek Water
the watershed screening process for the
Uses
preparation of the State Water Plan by the
Commonwealth of Pennsylvania. The water use
References
dataset for the Wissahickon Creek watershed was
used as a foundation by the Pennsylvania
Department of Environmental Protection (PADEP) during its statewide screening
process. Watershed analysis screenings are one of the accepted methods of calculating a
water budget, which is needed for the nomination of a watershed as a Critical Water
Planning Area. The establishment of a Critical Water Planning Area initiates the Critical
Area Resource Plan (CARP) process.

The information used to conduct PADEP’s watershed analysis screening for the
Wissahickon Creek watershed included (1) withdrawal information supplied to the
PADEP through the Act 220 registration process, (2) the withdrawals estimated through
the use of the water use analysis tool, and (3) the discharges registered through discharge
monitoring reports. This information was then compared to other available data sources
including (1) the Delaware River Basin Commission dockets, (2) the discharge permits
issued by the National Pollutant Discharge Elimination System (NPDES), (3) field
verification, and (4) communication with water users. The watershed analysis screening
process uses withdrawal and discharge data to calculate a water budget. The water budget
calculations are explained in detail in Section 4.3. The work conducted by PADEP on
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the Wissahickon Creek watershed was used as baseline data for this SAMP. Specifically,
data points that are located within the Upper Wissahickon Creek study area were
extracted for use in the SAMP.

3.1 Public Water and Sewer Service Areas
The majority of users within the study area are served by public water and sewer services.
Figure 3.1-1 demonstrates that public water suppliers have provided services throughout
most of the Upper Wissahickon Creek study area. The small number of dark blue parcels
indicates areas where public water supplies will likely expand to within the next 10 years.
These areas are important to water resource planning as water supply deficiencies can be
mitigated through existing infrastructure where present.
An almost identical situation exists with regard to public sewer services. Figure 3.1-2
shows that sewage treatment plants are servicing nearly the entire study area. The small
number of dark pink parcels indicates areas where extension of public sewer service is
anticipated in the near future.

3.2 Interwatershed Transfers
The infrastructure and purveyor agreements in place within the study area result in
ongoing water imports to and water exports from the Wissahickon Creek watershed. The
basin-wide discharges of 15.02 million gallons per day (MGD) exceed the total basinwide withdrawals of 5.84 MGD by approximately 10 MGD. This excess of discharged
water is the result of water imported to the watershed. The majority of these imports are
imports by purveyors whose boundaries extend outside the Upper Wissahickon Creek
basin. Imported water from outside the watershed is discharged through the waste water
treatment plants (WWTPs) located within the Upper Wissahickon Creek study area.
Imported water conveyed through the wastewater treatment plants within the study area
likely originates from one or more of the following sources:
♦ Surface water imports from the Delaware River delivered through the Point
Pleasant pump over station for public water supply.
♦ Water infiltrating into older infrastructure of sewer facilities or,
♦ Industrial discharges of groundwater withdrawn outside the study area
Exports from Water Management Area 1, an estimated 0.43 MGD of groundwater, are
significant because these exports are taken from the headwater reaches of the
Wissahickon Creek. Additionally, these exports are not offset by any corresponding
headwater discharges.
The headwaters of any watershed represent the most
hydrologically and biologically sensitive element in the drainage network. Disruptions to
the headwaters and first order streams can result in the most intense disruptions to the
levels of groundwater. Additional information describing interwatershed transfers that
occur from the Delaware River diversion is provided in Section 5.3.2.
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3.3 Water Withdrawals
A total of 67 withdrawal points are located in the Upper Wissahickon Creek study area.
Of the 67 withdrawal points, 43 are registered with Act 220. Twenty four of these
withdrawals were estimated using the water use analysis tool. Base year withdrawals in
the Upper Wissahickon Creek study area totaled 5.84 million gallons per day (MGD); the
vast majority of which were groundwater withdrawals, totaling 5.82 MGD. The
remaining withdrawals were from surface water and totaled 0.02 MGD. The total
withdrawals by source type in the base year of 2003 are provided in Table 3.3.
Table 3.3 Upper Wissahickon Creek Study Area Withdrawals During 2003

Source Type

Withdrawal Amount
(MGD)

% of Total
Withdrawal

Ground Water
Surface Water

5.821
0.021

99.6%
0.4%

Total Withdrawal from the
Upper Wissahickon Creek Study Area

5.842

100%

3.3.1 Withdrawal Uses
Withdrawals within the Upper Wissahickon Creek study area were identified and
quantified according to the type of use. Use trends are provided in Table 3.3.1 below.
The dominant use type is public water supply, which amounts to 4.607 MGD or 78.9% of
the total water withdrawal. Manufacturing withdrawals are the second most significant
use type, totaling 11.2%, followed by the use of water for golf course irrigation, which
totaled 9.3%. Water used for non-manufacturing (commercial) and domestic purposes
comprise the smallest percentages of withdrawals in the study area. Domestic use of
water consists of all self-supplied residential withdrawals, or individual wells.
Table 3.3.1 Upper Wissahickon Creek Study Area Water Use Categories, 2003

Water Use Type
Public Water Supply
Manufacturing
Golf Courses
Non-Manufacturing
Domestic

Water Use Amount
(MGD)

% of Total
Water Uses

4.607
0.656
0.544
0.022
0.014

78.9%
11.2%
9.3%
0.4%
0.2%

Total Water Use
Upper Wissahickon Creek Study Area

5.842
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100%

3.4 Water Discharges
In 2003, a total of 10 dischargers were in operation and released 15.02 MGD of effluent
into the Upper Wissahickon Creek as listed in Table 3.4. In addition, there are hundreds
of discharges to the creek from municipal stormwater systems that municipalities are
addressing through their MS4 requirements.
The Upper Wissahickon Creek’s major sewage treatment plant discharges are from
facilities located in Abington Township, Ambler Borough, and Upper Gwynedd
Township. Maintaining a consistently high level of treatment at these three facilities
should be a priority, because sewage effluent can make up the majority of stream flow in
the Wissahickon Creek during dry weather conditions.
Table 3.4 Discharges into the Upper Wissahickon Creek Study Area, 2003

Discharge Sources

Amount of
Discharge (MGD)

% of Total
Discharges

5.7867
3.7150
3.7108
0.9406
0.7371
0.1100
0.0154
0.0040
0.0020
0.0003

38.5%
24.7%
24.7%
6.3%
4.9%
0.7%
0.1%
0.0%
0.0%
0.0%

Ambler Borough WWTP
Upper Gwynedd Township WWTP
Abington Township- Sandy Run WWTP
Upper Dublin Township WWTP
North Wales Borough WWTP
Blue Bell Gulf
Precision Tube Company
Honeywell Incorporated
Oak Terrace Country Club
Honeywell Incorporated

Total Discharges into the
Upper Wissahickon Creek Study Area

15.0217

100%

3.5 Nonwithdrawal Water Uses
The Upper Wissahickon Creek study area is densely populated with suburban homes, and
the Wissahickon Creek is utilized for recreational purposes. Local residents as well as
visitors enjoy recreational activities such as wading, boating, rowing, and fishing in many
areas along Wissahickon Creek. In addition to the recreational water uses of the
Wissahickon Creek, preserved riparian land also provides recreational opportunities
including hiking, biking and bird watching.
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3.5.1 Fishing
The Pennsylvania Fish and Boat Commission stocks the Wissahickon Creek with trout
three times a year in the spring, summer and early fall. Recreational fishermen and
sportsmen enjoy being able to catch brown trout, rainbow trout, sunfish, smallmouth and
large mouth bass. When contamination levels warrant it, the PADEP Southeast Regional
Director will announce health advisories to warn people and their pets to avoid contact
with water in the creek until the advisory is lifted (FOW, 2006). Because of the water
quality degradation resulting from the significant amount of discharges making up stream
flow within the Wissahickon Creek, state officials urge people to limit their consumption
of fish to no more than one meal of fish from the Wissahickon Creek per week (DEP,
2000). A detailed water quality assessment follows in Chapter 6 “Assessment of Water
Quality Issues.”
3.5.2 Boating and Swimming
There are no formally designated stretches of the creek for swimming or boating,
although these activities also occur. However, because the upper reaches of the
Wissahickon Creek and its tributaries tend to be fairly shallow, boating is largely limited
to canoes and kayaks, while the swimming that takes place is most commonly wading. In
Wissahickon Park, beyond the study area in Philadelphia, the Wissahickon Creek is
deeper in several portions where swimming occurs, such as Devil's Pool. Because of the
many mill dams, boating in the lower reaches of the Wissahickon Creek is still limited to
non-motorized boats.
3.5.3 Other Nonwithdrawal Uses
The preservation of land along the creek and its tributaries has created the opportunity to
engage in outdoor recreational activities, including hiking, biking, picnicking and bird
watching. Streamside lands with recreational value within the Upper Wissahickon Creek
study area are noted below.
The main feature of recreational open space in the study area is the Green Ribbon Trail, a
nearly 20 mile long trail that starts in the City of Philadelphia at the confluence of the
Wissahickon Creek and the Schuylkill River and ends in Upper Gwynedd Township.
The Green Ribbon Trail also makes the connection between other pieces of preserved
open space, wetlands and woodlands where appropriate.
The Green Ribbon Trail, for instance, ties together much of the Wissahickon Valley
Watershed Association’s (WVWA) land holdings, totaling more than 600 acres of natural
area within the Wissahickon Creek watershed. The Wissahickon Valley Watershed
Association is a nonprofit organization that has established easements for trails to connect
existing trails along the Wissahickon. WVWA also builds and maintains a network of
trails in the Upper Wissahickon study area, making hiking, biking and bird watching
possible along the mainstem of the creek.
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Another important holding of WVWA is the Wissahickon Waterfowl Preserve, a 15-acre
site between the Wissahickon Creek and Maple Avenue, three blocks from downtown
Ambler. The old reservoir on Maple Avenue and the preserved open space near it has
been designated an Important Bird Area (IBA). The IBA designation indicates that
several Pennsylvania species of special concern (PA State endangered, threatened, at risk,
or rare) and many species of waterfowl and other birds use that particular site for
breeding and resting during migration.
The Natural Lands Trust’s Gwynedd Wildlife Preserve is a 234-acre preserved tract
consisting of meadows, woodlands and wetlands, located along Swedesford Road and
Township Line Road. In recognition of the importance of wetlands for groundwater
recharge and filtration, collecting stormwater runoff and filtering sediment, and helping
to keep surface waters clean, the trust constructed two wetlands at the preserve totaling
four acres.
Upper Gwynedd Township’s open space includes holdings along the Upper Wissahickon
Creek below Lansdale Borough’s Wissahickon Park that represent important stretches of
riparian lands. The most significant of these, in terms of size and stream length, include
the Upper Gwynedd Township Municipal Complex and Community Park and several
properties that connect the WVWA land to the Gwynedd Wildlife Preserve, which
provide opportunities for active recreation, including basketball and tennis as well as
passive recreation like walking and picnicking. These holdings preserve land along the
Haines/Dittingers Run from Sumneytown Pike to the confluence with the mainstem, and
from there to the Township border with Lower Gwynedd Township, a distance of almost
2 miles. This corridor of preserved land continues as part of the Green Ribbon Trail
downstream.
The most significant of Lower Gwynedd Township’s open space along the Wissahickon
Creek is Pennlyn Woods Park, which offers multipurpose recreation fields as well as
walking trails and picnic areas. This property is 77 acres, and contains a stretch of the
mainstem and a portion of a tributary. Wetlands along the mainstem have been preserved
through the protection of this parcel, which benefits water quality overall. There are
other properties within the Township which protect riparian lands, such as homeowner
association lands, Gwynedd Mercy College and a parcel of undeveloped parkland
adjacent to the school (the latter two being located on Trewellyn Creek, the largest
Wissahickon Creek tributary within the Township).
Just a small portion of the Wissahickon Creek’s mainstem is located in Whitpain
Township, and virtually all of it is located on temporarily or permanently preserved land.
Cedarbrook Country Club is a 184.8 acre parcel of currently open land along the creek.
Riparian woodlands are lacking on this site, but there are relatively large segments of
preserved wetlands and the obvious recreational opportunities provided by the golf
course. Prophecy Creek, the largest Wissahickon Creek tributary in Whitpain Township,
is similarly protected, although most of the headwaters area is located on Wings Field
Airport, which provides no recreational opportunities and has no existing permanent open
space preservation mechanism.
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Of the open space within Ambler Borough, only the Borough Park (9.0 acres) is located
on a tributary to the Wissahickon Creek (Rose Valley Creek). This park caters to passive
recreation with a swing set and picnic tables.
There are three tributaries to the Wissahickon Creek that begin in Upper Dublin
Township and flow through Ambler Borough: Rose Valley Creek, Tannery Run, and
Honey Run. The headwaters of the first two creeks are located on the Temple University
Ambler Campus.
However, with the exception of Robbins-Cheston Park for
Environmental Studies (37.9 acres) and John P. Mauchly Park (4.2 acres), these two
streams are largely unprotected. Honey Run begins in Tannery Run’s West Park (8.5
acres) and crosses the Bub Farm (10.7 acres) before entering Loch Alsh Park and the
Saint Mary’s School Property (21 acres and 46 acres respectively). The portion of the
stream below this property, which comprises about half the total stream length, flows
through unprotected land. Rapp Run and Pine Run drain the central portion of Upper
Dublin Township. Though there are significant holdings of open space along these two
creeks (over 245 acres total) and much of the open space is wooded, not all the open
space is in the stream corridor, nor does the open space entirely contain the floodplain in
these areas. The last large tributary to the Wissahickon Creek located in Upper Dublin
Township is the Sandy Run. Almost all of the Sandy Run through Upper Dublin
Township flows through protected land, beginning with Dannenburg Arboretum and
Sandy Run Park, and continuing through Lulu Temple Golf Course, Sandy Run Middle
School, and Manufacturers Country Club. Wetlands are found in the first two open space
holdings, and below the Manufacturers Country Club. Riparian woodland is lacking
through the golf courses and the school, which is a significant length of creek.
At the downstream terminus of the study area, the Wissahickon Creek flows through the
Germantown Academy property and Wissahickon Valley Park in Whitemarsh Township.
The former is a private school on 110 acres, the latter is a 38 acre park owned by
Montgomery County. Most of the remaining portion of the township is large lot size
residential development. While these lots are not protected open space, the individual
owners maintain much of the land as woodland, which benefits the water quality of the
tributaries and the mainstem.
This brief overview of open space as it relates to water quality shows that the mainstem
of the Wissahickon Creek has benefited from the efforts of the WVWA and others to
preserve a greenway along the creek. As a result, numerous active (baseball, basketball,
tennis, soccer, etc.) and passive (walking, hiking, picnicking, bird watching, etc.)
recreational opportunities exist near the mainstem of the creek. However, many of the
Wissahickon Creek’s tributaries have not received similar attention, and much of this
land remains unprotected and privately held. The recreational opportunities, wildlife
habitat, wetlands and riparian woodlands along the Wissahickon Creek tributaries should
be preserved and protected, as their services could be lost or significantly degraded if
development where to occur on these tracts.
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3.6 Summary of the Upper Wissahickon Creek Water Uses
This chapter has addressed the reasonable and beneficial water uses within the Upper
Wissahickon Creek study area to determine whether they are consistent with the public
interest, in a quantity and manner for efficient utilization. The data and graphic analyses
have revealed the following conclusions and concerns:
♦
♦
♦
♦
♦
♦

Public water and sewer services are provided to the majority of all water users
within the study area;
Interwatershed transfers import significant amounts of water into the study area
from outside of the Wissahickon Creek watershed;
Basin-wide discharges are considerably larger than water withdrawals within the
study area, due to water imports;
The primary use of water withdrawals is public water supply;
Sewage treatment systems make up 99% of total water discharges; and
Nonwithdrawal water uses can be impacted by water quality impairments.

Water uses are sufficiently interdependent on other aspects of water resources
management. Additional information can be found in chapters 4, 5, and 6. A brief
description of each chapter is listed below.
♦

Chapter 4 “Water Availability Evaluation” discuses stream flows in Section 4.3,
which is strongly interdependent on water uses.

♦

Chapter 5 discusses future water uses and will provide information related to
development pressures and trend projections. The current available water
resources will continue to be stressed because the projected new water uses will
continue to increase.

♦

Water uses may introduce pollutants into the stream flow which can have an
impact on water quality. Water impairments are presented in Chapter 6
“Assessment of Water Quality Issues.”

Chapter 3 – Page 8

References
DEP, Pennsylvania Department of Environmental Protection. 2000. Watershed
Restoration Action Strategy.
www.dep.state.pa.us/dep/DEPUTATE/Watermgt/wc/Subjects/WSNoteBks/WRAS03F.htm
FOW, Friends of the Wissahickon. 2006. Park Activities: Fishing. July 10, 2006.
http://www.fow.org/fish.php

Chapter 3 – Page 9

CHAPTER 4
WATER AVAILABILITY EVALUATION
A comprehensive assessment has been
conducted on the available water resources in
the Upper Wissahickon Creek study area.
This chapter presents analyses that support
the following conclusions: (1) certain
underlying geological formations possess
adequate
groundwater
reserves;
(2)
infiltration rates of the soils do not permit
adequate recharge to support withdrawals; (3)
encroachments upon floodplains and
wetlands have decreased the area where
water would naturally increase during flood
events; (4) the beneficial hydrologic
functions provided by wooded riparian
buffers are being threatened or lost; (5)
disturbance of steep slopes is intensifying
flooding, erosion and sedimentation; (6) the
surface water budget is in excess due to water
importation; (7) stream flows are decreasing
with a water deficit in Water Management
Area 1; and (8) reduced groundwater
recharge is resulting from land development.
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The physical features found within a particular watershed can influence the availability of
water. Sections 4.1.1 to 4.1.5 discuss the various impacts that the geology, soils,
floodplains, wetlands, woodlands and steep slopes of the Upper Wissahickon Creek study
area have on the availability of water in the area.
4.1.1 Geology
The ten geological formations that underlie the study area were discussed in detail in the
Upper Wissahickon Creek Physical Features Section 1.1 of this report. Figure 1.1.1
illustrates the variety of geologic formations in the study area. While the Brunswick
formation is adequate for residential water supply, the Lockatong formation is less
reliable and may cause problems with wells over time. The Stockton Formation is
considered to be the most reliable formation for groundwater resources in Montgomery
County (Sloto, 2006). The three limestone formations in the vicinity of Sandy Run
produce high yields of groundwater when underground channels are tapped. There are
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also bands of Chickies quartzite and quartz schist, which have groundwater yields that are
highly dependant on the number and size of fractures in the bedrock (PWD, 2007).
4.1.2 Soils
The Upper Wissahickon Creek study area consists predominately of soil type C, which
has limited infiltration and moderately high runoff potential when thoroughly wet. The
more urban areas of North Wales Borough, Ambler Borough, and Abington Township,
have mostly type D soils, which are characteristic of urban areas where much of the soil
is made up of fill. D soils have high runoff potential when saturated during storm
periods. Water movement through these soils is very restricted. The hydrological soil
group map, Figure 1.1.2, illustrates the location within the study area of types C and D
soils and thus the locations which have limited water infiltration rates. Type B soils,
which are capable of moderate infiltration rates, are scattered throughout the central area
of the Upper Wissahickon study area and in eastern Upper Dublin Township between
Pine and Sandy Runs.
4.1.3 Floodplains and Wetlands
Extensive floodplain areas surround the Wissahickon Creek and its major tributaries. As
illustrated in Figure 1.1.3, the study area has almost 2,000 acres of land within the 100year floodplain. Development, which has occurred within floodplains, has caused a
reduction of the natural floodplain area thus increasing of the volume and velocity of
floodwaters.
Wetlands, especially when located within riparian floodplains, also play a vital role in the
hydrologic function of the Wissahickon Creek. The study area has approximately 445
acres of wetlands, most of which are located along streams and within the 100-year
floodplain. The deep purple areas in Figure 1.1.3 indicate the location of wetlands
within the study area.
Water availability is enhanced when floodplain and wetland areas are protected or
undisturbed, because of increased infiltration. Floodplains and wetlands, which mitigate
flood waters, assist with the recharge of groundwater, filter sediments and nutrients,
improve the quality of water, and can increase the quantity of water that is available for
use. As an added benefit, floodplains and wetlands provide habitat for aquatic and
terrestrial wildlife.
4.1.4 Woodlands
Woodlands can also influence water availability through their capacity to filter and
infiltrate water. There are approximately 3,800 acres of woodlands within the study area.
As illustrated in Figure 1.1.4, the majority of woodlands lie along stream corridors.
Wooded riparian buffers fulfill valuable ecological functions; they stabilize stream banks,
filter and infiltrate stormwater runoff and rainfall, prevent soil erosion, provide habitat for
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terrestrial and aquatic wildlife, and offer recreational opportunities for residents and
visitors.
4.1.5 Steep Slopes
When steep slopes are developed or disturbed, watershed drainage patterns are altered,
which often intensifies flooding, increases erosion and sedimentation, and degrades water
quality. Although the Upper Wissahickon Creek study area consists mainly of flat or
gently rolling terrain, there are several areas that contain slopes with grades greater than
15% (“steep” slope), which are depicted in Figure 1.1.5. The primary area in which
steep slopes are located is in the Township of Abington where bands of steep slopes run
north-south and have grades ranging from 15% to 30%.

4.2 Precipitation and Evapotranspiration
The Wissahickon Creek watershed was one of the five watersheds selected by the USGS
to be included in a 2005 study that reported water budget information. The USGS study
developed a water budget equation applicable to any watershed in the Delaware River
Basin (Sloto and Buxton, 2005). Precipitation and evapotranspiration are terms of the
basin water budget equation calculated for the Wissahickon Creek watershed.
Precipitation history for the Wissahickon Creek watershed was estimated using the
Thiessen polygon method of a real rainfall determination for the period from 1987
through 1998. The water budget equation was solved for evapotranspiration because all
other terms in the equation could be measured or reasonably estimated. Consequently,
errors in calculation or estimation of the other terms that are part of the basin water
budget algorithm are included in the evapotranspiration term. It was estimated that the
Wissahickon Creek watershed had an average annual precipitation of 47.23 inches and
average annual evapotranspiration of 23.12 inches (Sloto and Buxton, 2005). From this
estimation, one can conclude that since the annual precipitation exceeds the
evapotranspiration rate, water availability is not threatened by these two factors.

4.3 Stream Flows
An accurate assessment of water availability requires an understanding of streamflow.
The base flow of the Wissahickon Creek is low, and it is sometimes dry in the
headwaters. Although all causes of low base flow have not been identified to date,
primary causes include groundwater pumping and increased impervious surface
coverage, which decreases infiltration of precipitation to recharge groundwater levels. A
portion of the groundwater withdrawals in WMA 1 are exported to public water supply
service areas outside of the study area. The loss of stream base flow has been identified
as one of the problems in Section 1.4.3 of the “Verification and Statement of Problems”
in Chapter 1 of this report and will be addressed in the water management alternatives
Chapter 9.
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4.3.1 Stream Flow Screening Indicators
The contract team performed the following water availability evaluation to determine
whether there is a deficit in the Wissahickon Creek as it flows from its headwaters in
WMA 1 through four “pour points” in the Wissahickon Creek study area. A pour point is
a common outlet along a stream which concentrates all drainage from higher elevations
within a watershed. Consistent with the four Water Management Areas (WMAs)
delineated for the purposes of this plan, stream flow calculations were made at four pour
points situated at the downstream border of each WMA. The four pour points and the
associated water supply statistics for each WMA are provided graphically in Figure
4.3.1.
The initial screening conducted by the Pennsylvania Department of Environmental
Protection (PADEP) employed the water-analysis screening tool (WAST) to calculate a
screening indicator at numerous pour points in the study area. The same calculations
were performed during the CARP process to calculate screening indicators observed in
Figure 4.3.1. The following outlines the computation of the screening indicator.
The DEP Guidance for Identification of Critical Water Planning Areas indicates the use
of 50% of the Q7-10 as a surrogate for maximum net water use (DEP, 2006). That amount
is simply defined as 50% of the Q7-10 flow at a pour point that may be withdrawn (net of
the return flows to the stream) in the watershed above the pour point. The Q7-10 value
represents the lowest average stream flow for seven consecutive days that would be
expected to occur once in ten years. This study has adopted the 50% calculation of the
Q7-10 as the stream flow statistic to represent the water available for maximum net water
use.
The mouth-of-basin or “pour-point” concept allows the net withdrawal (total withdrawals
minus total discharges) to be compared to a predetermined initial-screening criteria (ISC).
For the purpose of this report, the ISC is defined by the above referenced surrogate as 50
percent of the Q7-10. This pour point comparison produces a Screening Indicator (SI)
expressed as a water flow rate in millions of gallons per day (MGD). The SI represents
the remaining quantity of the ISC (if any) after accounting for withdrawals and
discharges in the basin. One of the advantages of computing the SI is that when the SI
value is negative, it will quickly signal the source of a potential aquatic resource conflict
(Stuckey, 2008). The computational algorithms used to compute stream flow screening
indicators is provided in Table 4.3.1.
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Table 4.3.1 Mathematical Analysis – Streamflow Screening Indicator

Computational Algorithms – Screening Indicators
SI
Screening Indicator (SI)
Equation 1: The generalized equation used for computing the SI is:
SI = ISC – NW
Where:
SI is a screening indicator of the potential influence of net
withdrawals on aquatic resources for a watershed, in
million gallons per day (MGD);
ISC is the initial screening criteria for a watershed as
determined by a percentage of Q7-10, in MGD; and
NW is the net withdrawal for a watershed as determined by
total withdrawal minus total discharge, in MGD.
SIP
Dimensionless Screening Indicator
Equation 2: The SI can be expressed as a rate in units of MGD, as in Equation 1 or as
a dimensionless screening indicator (SIP) for comparing different watersheds with
varying drainage areas and natural flows. Using SIP also produces more realistic
results for smaller drainage area watersheds that may otherwise be shown as an area of
concern because of a naturally-occurring low Q7-10. SIP is determined using the
following equation.
SIP = [(ISC – NW) / ISC] * 100
Where:
SIP is the screening indicator of the potential influences of
net withdrawals on aquatic resources for a watershed, as a
percent;
ISC is the initial screening criteria for a watershed as
determined by a percentage of Q7-10, in MGD; and
NW is the net withdrawal for a watershed as determined by
total withdrawal minus total discharge, in MGD.
(Stuckey, 2008)

The two equations in Table 4.3.1 corresponding to the SI and the SIP were used to
perform the analysis of the water flows at the four “pour points,” which represent the
drainage areas of each of the four WMAs. The areas occupied within each of the
subbasins range from 7.36 square miles in WMA 1 to 40.03 square miles in WMA 4.
Viewing the statistical summaries provided in each of the maps in Figure 4.3.1 indicates
that three of the four subbasins had a positive SI and SIP in 2003. However, the pour
point located just downstream of WMA 1 had a negative SI and SIP in 2003. The
negative WMA 1 pour point values signal potential water resource conflicts and indicate
a water deficit equivalent to 0.38 MGD, or 475 percent of the streamflow.
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4.3.2 Ecological Flow
The importance of integrating hydrologic criteria to support ecologically sustainable
water resources planning and management is acknowledged by the developers of this
plan. Ecological flow needs are important to estimate water availability and future
withdrawal uses. However, an adequate determination of the ecological flow needs for
the Wissahickon Creek are currently outside the scope and duration of the SAMP / Pilot
CARP project. Therefore, this section provides the methodology that can be applied
when this effort can be expended.
Establishing ecological flows for the Upper Wissahickon Creek study area can be
evaluated by executing the generalized process defined in Table 4.3.2.
Table 4.3.2 Evaluation of Ecological Flows

Generalized Process to Establish Ecological Flows
Task 1
Using existing data, define the relationship between biological indicators and flow
conditions for the Upper Wissahickon Creek study area, including model outputs,
index gage flow records, and existing gage data.
Task 2
Assemble fish and macro invertebrate data from the Pennsylvania statewide
database for the Upper Wissahickon Creek study area that can be used to calculate
a range of relevant biological metrics and develop flow-ecology relationships.
Task 3
Define the relative impact of other ecosystem stressors in the study area.
Task 4
Calculate degree of hydrologic alteration estimates in the study area using
available hydrologic data and selected flow statistics.
Task 5
Classify streams using the hydrologic method.
Task 6
Determine flow-ecology relationships.
Task 7
Develop water management strategies to sustain the ecological flow regime.

Pennsylvania is currently engaged in a statewide in-stream flow project that utilizes a
Hydroecological Integrity Assessment Process to classify stream types. The ecological
flows classification will be used to preserve or restore hydrologic conditions that support
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a specific aquatic ecosystem and integrate hydrologic variability (flow magnitude,
frequency, timing, etc.) into management strategies.

4.4 Land Uses
Changes in land use will impact the availability of water resources within a watershed in
a number of ways, many of which are deleterious to the complex hydrologic regime.
One of the immediate and direct effects of developing natural land is the growth of
impervious surface coverage, which, among other things, decreases the infiltration of
precipitation and therefore reduces the recharge rate of groundwater. Land development
creates an abundance of impervious surfaces — driveways, roads, parking lots rooftops,
turf grass lawns – all of which restrict the infiltration of precipitation and increase runoff.
The amount of impervious cover in a region is positively correlated with the region’s
population density. A densely populated region retains less water and makes less
available for consumers. Approximately 25% of the Upper Wissahickon study area is
covered by an impervious surface; Figure 4.4 depicts the percent impervious cover on
land parcels within the study area.
The loss of recharge from precipitation has also impacted the water quality because the
effluent discharged by the wastewater treatment facilities now constitutes the vast
majority of the dry weather flow in parts of the Upper Wissahickon streams. Large
clusters of commercial and industrial developments are located along the transportation
corridors and severely impact both the infiltration rate and the water quality. Another
impact associated with the loss of recharge water is the region’s vulnerability in times of
drought. The high percentage of developed land in the Upper Wissahickon makes it
more prone to the effects of drought.

4.5 Chapter Summary
The adequacy of available ground and surface water to meet all existing needs is
influenced by the area’s physical features, the amount of precipitation versus
evapotranspiration, stream flow, and land use. The primary influences on water
availability have been presented in this chapter, along with the supporting data,
computational algorithms, and map analyses. The subject of water availability is
sufficiently interdependent on other aspects of water resources management that related
information can be found in the following three chapters.
♦

In Chapter 5, discussion about the availability of water for future uses will
provide more information related to the development pressures and trend
projections for the future residential and nonresidential development based on the
current zoning ordinances. Currently available water resources will continue to
be stressed because the projected new water use will increase by 5 million gallons
per day over the next 22 years.
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♦

Interdependencies also exist between water availability and water quality. Water
quality will suffer as groundwater recharge declines and the base flow decreases.
The associated water impairments are presented in Chapter 6 “Assessment of
Water Quality Issues.”

♦

Information about the impacts on the current water availability is presented in
Chapter 7 “Stormwater and Floodplain Management.”
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CHAPTER 5
FUTURE WATER USES
The Pennsylvania Water Resources Planning Act
(Act 220) cites the importance of identifying the
amount of water needed to support foreseeable
future water uses associated with planned projects
or developments. The available water resources
described in Chapter 4 “Water Availability
Evaluation” have been compared with the
reasonable and beneficial water uses described in
Chapter 3 to help determine the future water uses.
Understanding future water demands is vital to
ensure an adequate and reliable water supply for all
users. Water demand methodologies vary from the
simplistic (such as extrapolation of past trends) to
the complex, use type-specific, multivariate models
that incorporate multiple explanatory variables to
forecast future demand. No single approach fits all
applications; the more complex models are
inherently
more
data-intensive.
Select
methodologies are employed in Section 5.1 to
forecast water withdrawals within the Upper
Wissahickon Creek study area. The remainder of
this chapter presents forecasts of water
consumption and water availability and projected
land use impacts on available water resources.
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5.1 Forecasted Water Withdrawals
Water withdrawals made within a water subbasin do not always meet the demand for
water within that subbasin. Such is the case in this study area. As described in Section
3.2, the Upper Wissahickon Creek study area benefits from considerable importation of
water, particularly through its public water supplier service areas. The current and future
demands on the water withdrawals are computed using various forecasting
methodologies.
The total water use for the Upper Wissahickon was estimated using a per capita
methodology that incorporated the Delaware Valley Regional Planning Commission
(DVRPC) population projections and Pennsylvania Department of Labor and Industry
(PA DL&I) employment projections as key determinants of demand (DVRPC, 2007; PA
DL&I, 2007). Refer to Table 5.1-1 for the results of the per capita methodology, which
predicts a water demand increase of 0.95 MGD over the 27 year time period from 2003 to
2030.
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Table 5.1-1 Estimates of Total Water Use in the Upper Wissahickon Creek Study Area

Water Withdrawal Estimates – Per Capita Methodology
Water Use in 2003
(MGD)
12.43

Water Use in 2015
(MGD)
12.86

Water Use in 2030
(MGD)
13.37

Overall Increase in
Water Uses from 2003 to 2030

0.95 MGD

7.61% change

A disaggregated demand forecasting methodology was also applied to the data for the
Upper Wissahickon Creek study area. This required each water use type to be forecast
separately, using demand factors most applicable to that sector. The key inputs for these
estimates are population projections from the DVRPC and employment projections from
the PA DL&I. The disaggregated demand methodology is predicated on the assumption
that additional future demands would be met by existing withdrawals in the study area.
Table 5.1.2-2 contains the incremental values for the forecasted water uses from 2003
through 2030. This methodology forecasts an increase of 0.83 MGD, whereas the per
capita methodology forecasts an increase of 0.95 MGD; The results differ by 0.12 MGD.
Table 5.1-2 Water Demand Estimates According to Source Type

Water Withdrawal Estimates – Disaggregated Demand Methodology
Water Source

2003

2005

2010

2015

2020

2025

2030

Groundwater

5.821

5.896

6.089

6.263

6.443

6.543

6.650

Surface water

0.021

0.021

0.021

0.022

0.022

0.022

0.022

Overall Increases in
Water Withdrawals from 2003 to 2030

Groundwater Increase
0.829 MGD

Surface Water Increase
0.001 MGD

Table 5.1-3 Water Demand Estimates According to the Type of Water Use

Water Use Type

2003

2005

2010

2015

2020

2025

2030

Overall
Increases
2003-2030

Public Water Supply

4.607

4.674

4.847

5.007

5.173

5.271

5.377

0.770

Manufacturing

0.656

0.659

0.667

0.675

0.683

0.692

0.700

0.044

Golf Course Irrigation

0.544

0.548

0.560

0.566

0.573

0.566

0.559

0.015

Commercial

0.022

0.022

0.022

0.023

0.023

0.023

0.024

0.001

Domestic

0.014

0.014

0.014

0.014

0.014

0.014

0.014

0

Total Withdrawals
per year

5.842

5.917

6.110

6.284

6.465

6.565

6.673

0.831

Water Withdrawal Estimates (MGD) – Disaggregated Demand Methodology
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As shown in Tables 5.1-2 and 5.1-3, the future increase in water demand, approximately
1 MGD, is projected to be met by existing water withdrawals within the study area. This
is perhaps an overly conservative assumption, given that the study area acquires imported
water, specifically water pumped from the main stem of the Delaware River at Point
Pleasant, Pennsylvania, and distributed by Forest Park Water (See discussion in Section
5.3.2 below for more information about the Point Pleasant system). Future demands may
be met at least in part by importing more water into the Upper Wissahickon study area.
However, within the Upper Wissahickon, 99.6 percent of all withdrawals are
groundwater withdrawals, and the study region lies entirely within the Ground Water
Protected Area (GWPA) delineated in southeastern Pennsylvania. When considering the
facts that the study area sources its water from groundwater and resides within a
regulated region that prevents water resources from reaching water shortage conditions,
the projected increased demand on water uses to be met by the in-basin withdrawal
sources is a good test of whether or not the study region can be expected to exceed the
withdrawal limitations of the GWPA.
As described in Section 2.2, the GWPA was established by the Delaware River Basin
Commission (DRBC) in 1980 to prevent depletion of groundwater and to protect interests
and rights of lawful users of the same source of water (DRBC, 2007). The GWPA is
subject to a two-tiered system of water withdrawal limits under DRBC requirements, the
second of which limits the withdrawal in a watershed. Under the regulations, ground
water withdrawals cannot exceed the 25-year-recurrence interval of the stream in that
watershed. The 25-year-recurrence interval is the amount of base flow that has a 1 in 25
probability of occurring in any given year.
The 25-year-recurrence interval for water withdrawal within the Upper Wissahickon
Creek study area was calculated as 11.52 million gallons per day (MGD). In 2003, which
represents the base year of data used in this study, groundwater withdrawals in the Upper
Wissahickon totaled 5.82 MGD. Thus, during 2003, the Upper Wissahickon Creek study
area used approximately 51% of available groundwater under the GWPA regulations.
Groundwater withdrawals in the study area are conservatively projected to be 6.65 MGD
in 2030, or approximately 58% of available groundwater under GWPA regulations. The
Upper Wissahickon Creek study area does not currently exceed the withdrawal limits
under GWPA regulations, and the water demand estimates above do not imply that this
would occur over the forecasting horizon.

5.2 Forecasted Consumptive Water Use
In contrast with the withdrawal of water within the Upper Wissahickon Creek study area,
consumptive use of water represents water volumes that are not reintroduced back into
the watershed via discharges. Therefore, forecasting the amount of increase in water
consumption is an important component of water demand to consider when examining
water availability within a watershed. Forecasting the consumptive water use was based
on use type specific assumptions. Consumptive water use was assumed to be ten percent
of total withdrawals for all use types except golf course irrigation, which was assumed to
be ninety percent of total withdrawals.
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Table 5.2 Consumptive Use According to the Type of Water Use

Consumptive Water Use Estimates (MGD)
Assumption: Consumption is 10% of Water Withdrawals Except for Golf

Overall
Increases
2003-2030

Water Use Type

2003

2005

2010

2015

2020

2025

2030

Public Water Supply

0.461

0.467

0.485

0.501

0.517

0.527

0.538

0.077

Manufacturing
Golf Course
Irrigation
Commercial

0.066

0.066

0.067

0.068

0.068

0.069

0.070

0.004

0.489

0.494

0.504

0.510

0.515

0.509

0.503

0.014

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0

Domestic

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0

1.09

1.114

0.095

Total Withdrawals
per year

1.019

1.030

1.059

1.82

1.105

Table 5.2 presents the results of the 10% and 90% computations done for all values
provided in Table 5.1-3. It is interesting to note that although golf course irrigation was
not the dominant water user in terms of total withdrawals (9.3%), it is the largest
consumptive user of water (42.8%).

5.3 Forecasted Water Availability
Although water withdrawal data for the Upper Wissahickon demonstrates that total
groundwater withdrawals are below the limits established by the GWPA regulations,
water deficits have been calculated for Water Management Area 1 (WMA 1). This
region of the study area contains the headwaters of the entire Wissahickon Creek
Watershed. Some groundwater withdrawals in the upper portion of WMA 1 are used to
export water to public water supply service areas outside the Upper Wissahickon Creek
study area; some of these withdrawals are also located extremely close to the creek bed.
The issues of pumping groundwater from a vulnerable portion of the watershed and
exporting water for uses outside the basin boundaries are further compounded by the fact
that WMA 1 contains a portion of the creek with low streamflow and no large-volume
discharges.
The computational algorithms presented in Section 4.3.1 “Stream Flow Screening
Indicators,” substantiate that the “pour point” of WMA 1, which concentrates all drainage
from higher elevations within its subbasin, experienced a water deficit of 0.38 MGD in
2003. This deficit is equivalent to 475 percent of streamflow, which, as stated in Section
4.3.1, is calculated as 50% of the Q7-10. The Wissahickon Creek is reported to run dry in
this region during summer months as evidenced by extremely low flow conditions
observed during field visits to the area in May of 2007. This may or may not be a direct
result of groundwater withdrawals in the headwaters region. In addition, this reach of
stream may be subject to intermittent flows based on natural (low permeable geology)
and/or urban development in the watershed.
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By comparing two USGS quadrangles for Lansdale, Pennsylvania, one immediately
notices a large increase in development between 1951 and 1966 for the headwaters region
of the Wissahickon Creek. Figures 5.3-1 and Figure 5.3-2 provide depictions of the
headwaters region, which is located in the black circles on the USGS quadrangles. These
maps show a change from perennial to intermittent stream classification for a small
stream section located outside Lansdale, Pennsylvania, which suggests that the
headwaters were historically perennial.
The change in stream classification may be associated with increased development and
the location of North Penn production wells in the area. A 1999 report published by the
U.S. Geological Survey and the Department of the Interior simulated a scenario of no
groundwater pumping and compared the results with a 1994 scenario representative of
intensive groundwater pumping in the Lansdale area (Senior and Goode, 1999).
Groundwater pumping rates in 1994 were similar to the high levels of pumping that had
occurred in the Lansdale area prior to 1994. Groundwater pumping for the drinking
water supply, however, has decreased since 1994 because of increased reliance on the
importation of surface water from outside the Wissahickon Creek watershed and reduced
industrial groundwater consumption. The results of the comparison between a no
pumping scenario and an intensive pumping scenario showed that intensive pumping had
a “major effect on the regional water balance and flowpaths” (Senior and Goode., 1999).
The report concluded that all groundwater discharged into the Wissahickon Creek as
baseflow under a no-pumping scenario was captured by wells under the intensive
pumping scenario.
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Figure 5.3-1 Lansdale Quadrangle,
Montgomery County, PA N4007.5 -W7515/7.5
1951

Figure 5.3-2 Lansdale Quadrangle,
Montgomery County, PA 40075-B3-TF-024
1966
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A similar water supply situation may exist in the headwaters of Sandy Run Creek, located
within WMA 4. Although screening methods used in this study show no signs of supply
deficit, local observations suggest that the upper portions of Sandy Run Creek have little
to no baseflow during peak months. Figure 1.1.1 shows that the geologic formations
directly underlying Sandy Run are Ledger dolomite, Elbrook, and Conestoga limestone,
all of which produce very good groundwater yields when solution channels are tapped.
This limestone region is surrounded by Chickies quartzite and quartz schist, which
produces poor groundwater yields. Groundwater wells in the upper portion of the Sandy
Run subbasin benefit from the high yielding limestone geology and pumped 1.8 MGD in
2003. Although this region is yielding the largest baseflows of any region within the
Upper Wissahickon Creek study area, large groundwater wells in the upper portion of
Sandy Run may be creating a cone of depression, which exacerbates the observed low
baseflow conditions. Further groundwater modeling is needed to fully understand the
connection between groundwater usage and baseflows along the Sandy Run and
Wissahickon Creeks.
5.3.1 Surface Water Impoundment Supporting Water Uses
The study area contains one surface water impoundment, the Loch Alsh Reservoir,
located in Upper Dublin Township. The lake surface area is approximately seven acres.
Four wells are located around the lake, which acts to recharge the underlying
groundwater aquifer. Well production varies depending on the lake’s water level
(Borough of Ambler, 2008).
5.3.2 Water Uses Supported by River Diversion
The study area also benefits from the Delaware River diversion at Point Pleasant,
Pennsylvania. The Point Pleasant system was constructed to distribute water from the
Delaware River to utilities in need of water supply augmentation. Specifically, Exelon
Corporation (formerly Philadelphia Electric Company) and the North Wales and North
Penn Water Authorities partnered to construct this pipeline project. Construction was
completed in 1994.
Regulations permit up to 96 million gallons of raw water per day to be pumped from the
Delaware River at Point Pleasant, Pennsylvania. This water is then transported through a
transmission main to Bradshaw Reservoir located in Plumstead Township, Bucks County.
The water is then pumped from Bradshaw Reservoir and used by either Exelon
Corporation or the water authorities.
The portion of the Point Pleasant diversion purchased jointly by the North Wales and
North Penn Water Authorities is pumped from Bradshaw Reservoir through its own
transmission main and released into the North Branch of the Neshaminy Creek. The
North Branch of the Neshaminy Creek then flows into Lake Galena where water is stored
and released as needed. Releases from Lake Galena then flow downstream to the Forest
Park Water Treatment Plant, which withdraws from the stream and treats the water before
distributing it to the North Wales and North Penn Water Authorities.
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The Point Pleasant system has never operated close to its 96 MGD allocation. In recent
years, the use of the Point Pleasant system as a water supply source has declined, and
there is significant room to expand its operation to meet water supply needs in the North
Penn and North Wales service areas and water supplier regions interconnected through
existing infrastructure. A minor increase in the use of the Point Pleasant system could
easily supply water to meet the predicted demand, considering that water demand is
predicted to grow less than 1 MGD by 2030. This option could also help alleviate
watershed stress caused by groundwater withdrawals.

5.4 Forecasted Land Use
A watershed’s hydrologic integrity is directly related to its land use. For this reason,
present and future land use conditions were examined in the Upper Wissahickon Creek
study area. To analyze residential and nonresidential growth, projections were completed
for all municipalities in the Upper Wissahickon Creek study area over the period 2003 to
2067. In addition, a build-out analysis was performed for municipalities in the study area
to obtain a general idea of the study area’s developability and to approximate when it will
reach build out. The following factors were analyzed in the projections and the build-out
analysis: population, housing units, impervious acreage, non-residential square footage,
employees, water use, and sewage flows.
Projections are based on current municipal growth trends and do not take into account the
availability of land in the study area and rezonings that may take place to accommodate
all new development. For instance, the residential growth rate may decrease over time as
undeveloped residentially zoned land becomes scarcer. In addition, nonresidentially
zoned properties may be rezoned to residential to accommodate residential growth.
The build-out analysis is based on existing zoning and likely patterns of development
permitted under local subdivision and land development procedures. It reflects what
might occur if the study area is built out according to current zoning. Also, the build-out
analysis does not take into account rezonings that may occur in the face of residential or
nonresidential development pressure, which could change the type and density of
development.
5.4.1 Projections
The following tables present 2015, 2030, and 2067 projections that were completed for
the municipalities in the study area and for the water management areas. The projections
were completed for population, housing units, impervious acres, non-residential square
feet, employees, water use, and sewage flows. The projections are based on trends in
each of the municipalities and only apply to the portion of each municipality that falls
within the study area boundary.
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Table 5.4.1-1 Population Projections for the Upper Wissahickon Creek Study Area
POPULATION
2003

2015

2030

2067

Abington
Ambler
Horsham
Lansdale
Lower
Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

19,824
6,444
582
3,582

19,973
6,513
582
3,674

20,154
6,596
582
3,785

20,572
6,789
582
4,041

10,047
3,039
3,350
408
21,832
6,580
93
1,044
5,833
49

11,225
3,714
3,380
417
22,562
7,583
93
1,155
5,964
49

12,652
4,532
3,416
427
23,446
8,800
93
1,289
6,122
49

15,928
6,410
3,501
451
25,480
11,618
93
1,600
6,489
49

TOTAL

82,707

86,883

91,945

103,603

WMA 1
WMA 2
WMA 3
WMA 4

15,593
14,512
16,418
36,184

17,167
15,955
16,851
36,910

19,077
17,702
17,376
37,790

23,484
21,716
18,585
39,817

TOTAL

82,707

86,883

91,945

103,603

The projections in Table 5.4.1-1 show that by 2067, Water Management Area 1’s
population will have grown by 7,891, Water Management Area 2’s population will have
grown by 7,159, Water Management Area 3’s population will have grown by 2,167, and
Water Management Area 4’s population will have grown by 3,633. By 2067, it is
projected that the entire Upper Wissahickon Creek study area’s population will have
grown by 20,896 people.
Table 5.4.1-2 below shows that the number of housing units is expected to grow between
the years 2003 and 2067. The Upper Wissahickon Creek study area is expected to add
8,806 housing units to its inventory by the year 2067. Water Management Area 1 is
predicted to add 3,248 housing units, Water Management Area 2 is predicted to add
3,210 housing units, Water Management Area 3 is predicted to add 893 housing units,
and Water Management Area 4 is predicted to add 1,456 housing units.
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Table 5.4.1-2 Projections of Housing Units in the Upper Wissahickon Creek Study Area
HOUSING UNITS
2003

2015

2030

2067

7,312
2,612
329
1,469
4,128
1,233
1,333
146
7,920
2,580
34
407
2,423
15

7,372
2,641
329
1,509
4,632
1,485
1,345
150
8,188
2,969
34
450
2,473
15

7,447
2,677
329
1,559
5,262
1,800
1,360
154
8,524
3,456
34
504
2,536
15

7,632
2,766
329
1,682
6,816
2,577
1,397
165
9,351
4,655
34
637
2,691
15

TOTAL

31,941

33,592

35,656

40,747

WMA 1
WMA 2
WMA 3
WMA 4

6,228
6,036
6,391
13,285

6,837
6,638
6,538
13,579

7,598
7,390
6,722
13,945

9,476
9,246
7,284
14,741

TOTAL

31,941

33,592

35,656

40,747

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

Table 5.4.1-3 below shows impervious acreage projections for the Upper Wissahickon
Creek study area. Impervious acreage was calculated using Montgomery County land
use data and by applying average percent impervious area numbers from the Technical
Release 55, Urban Hydrology for Small Watersheds (USDA and NRCS, 1986).
The projections for impervious area show that by 2067, Water Management Area 1’s
impervious coverage will increase by 71 acres, Water Management Area 2’s impervious
coverage will increase by 522 acres, Water Management Area 3’s impervious coverage
will increase by 585 acres, and Water Management Area 4’s impervious coverage will
increase by 647 acres. The extent of impervious coverage in the entire Upper
Wissahickon Creek study area is projected to increase by 1,826 acres by the year 2067.
Table 5.4.1-3 Projections of Impervious Acres in the Upper Wissahickon Creek Study Area
IMPERVIOUS ACRES
2003 2015
2030
2067
Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield

564
200
43
125
1,223
404
133
25

564
202
43
125
1,277
405
133
35

564
204
43
125
1,345
406
133
49
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564
209
43
125
1,514
409
133
82

Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

1,880
874
12
124
546
13

1,997
884
12
177
639
15

2,144
897
12
242
755
16

2,507
928
12
403
1,041
21

TOTAL

6,165

6,507

6,935

7,991

WMA 1
WMA 2
WMA 3
WMA 3

1,411
1,645
1,125
1,984

1,424
1,743
1,235
2,106

1,441
1,865
1,372
2,257

1,482
2,167
1,710
2,631

TOTAL

6,165

6,507

6,935

7,991

Table 5.4.1-4 below shows nonresidential square footage projections for the Upper
Wissahickon Creek study area. The projections show that by 2067, Water Management
Area 1’s nonresidential square footage will increase by 2,808,502 square feet, Water
Management Area 2’s nonresidential square footage will increase by 1,693,254 square
feet, Water Management Area 3’s nonresidential square footage will increase by
2,006,051 square feet, and Water Management Area 4’s nonresidential square footage
will increase by 5,090,388 square feet. Nonresidential square footage in the entire Upper
Wissahickon Creek study area is projected to increase by 11,598,195 square feet by the
year 2067.
Table 5.4.1-4 Projections of Nonresidential Square Feet in the Upper Wissahickon Creek Study Area
NON RESIDENTIAL SQUARE FEET
2003
2015

2030

2067

Abington
Ambler
Horsham
Lansdale
Lower
Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

1,527,721
2,082,739
629,019
582,736

1,858,264
2,166,730
629,032
613,512

2,271,442
2,271,718
629,050
651,981

3,263,068
2,523,689
629,092
744,308

3,539,797
3,750,573
933,977
177,871
8,585,871
36,333,385
572,554
1,856,692
2,251,416
0

3,789,645
3,895,885
943,568
185,836
9,475,078
36,741,941
572,554
1,879,811
2,281,677
0

4,101,955
4,077,526
955,556
195,793
10,586,587
37,252,635
572,554
1,908,708
2,319,503
0

4,851,499
4,513,462
984,327
219,690
13,254,207
38,478,302
572,554
1,978,062
2,410,287
0

TOTAL

62,824,352

65,033,532

67,795,007

74,422,547

WMA 1
WMA 2
WMA 3
WMA 4

38,614,218
8,181,127
6,648,967
9,380,040

39,149,171
8,503,652
7,031,072
10,349,638

39,817,862
8,906,808
7,508,703
11,562,634

41,422,720
9,874,381
8,655,018
14,470,428

TOTAL

62,824,352

65,033,532

67,795,007

74,422,547
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Table 5.4.1-5 below shows employment projections for the Upper Wissahickon Creek
study area. The projections show that by 2067, Water Management Area 1’s employment
will increase by 3,804, Water Management Area 2’s employment will increase by 4,058,
Water Management Area 3’s employment will increase by 1,988, and Water
Management Area 4’s employment will increase by 3,326. Employment in the entire
Upper Wissahickon Creek study area is projected to increase by 13,178 employees by the
year 2067.
TABLE 5.4.1-5 Projections of Employees in the Upper Wissahickon Creek Study Area
EMPLOYEES
2003

2015

2030

2067

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

5,647
2,707
3
2,324
7,772
2,477
1,767
377
18,441
8,763
1
2,661
2,021
0

5,663
2,749
3
2,376
8,729
2,739
1,759
380
19,488
9,475
2
2,734
2,127
0

5,669
2,799
2
2,451
9,810
3,011
1,760
381
20,632
10,396
2
2,806
2,224
0

5,715
2,907
2
2,577
11,314
3,456
1,736
388
22,856
11,749
2
2,983
2,455
0

TOTAL

54,961

58,224

61,943

68,139

WMA 1
WMA 2
WMA 3
WMA 4

14,291
9,767
10,589
20,315

15,212
10,852
11,058
21,102

16,370
12,066
11,563
21,944

18,095
13,825
12,577
23,641

TOTAL

54,961

58,224

61,943

68,139

Table 5.4.1-6 and Table 5.4.1-7 below show water use and sewage flow projections for
the Upper Wissahickon Creek study area. Water use and sewage flows are measured by
million gallons per day (MGD). Sewage flows were calculated based on water use and it
was assumed for this analysis that sewage flows and water use were equal.
The projections show that by 2067, Water Management Area 1’s water use and sewage
flow will increase by 755,803 MGD, Water Management Area 2’s water use and sewage
flow will increase by 630,960 MGD, Water Management Area 3’s water use and sewage
flow will increase by 245,213 MGD, and Water Management Area 4’s water use and
sewage flow will increase by 433,693 MGD. Water use and sewage flow in the entire
Upper Wissahickon Creek study area is projected to increase by 2,065,669 MGD by the
year 2067.
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Table 5.4.1-6 Projections of Water Use in the Upper Wissahickon Creek Study Area
WATER USE (MGD)
2003

2015

2030

2067

1,854,418
890,731
46,684
384,193
1,942,819
697,719
531,830
117,588
3,659,550
1,443,786
8,094
204,916
638,923
4,023

1,867,613
896,983
46,702
395,813
2,048,452
748,407
534,158
118,170
3,760,275
1,552,364
8,086
219,556
654,959
4,022

1,882,525
904,535
46,640
410,825
2,175,420
810,352
537,089
118,957
3,877,303
1,686,405
8,076
235,994
672,763
4,020

1,919,527
921,792
46,578
441,546
2,455,385
954,973
543,596
120,582
4,129,926
1,965,716
8,058
274,922
714,301
4,041

TOTAL

12,425,273

12,855,559

13,370,904

14,500,942

WMA 1
WMA 2
WMA 3
WMA 4

2,821,835
2,536,787
2,430,770
4,645,881

2,976,585
2,666,486
2,474,730
4,737,758

3,167,824
2,822,089
2,537,123
4,843,868

3,577,638
3,167,747
2,675,983
5,079,574

TOTAL

12,435,273

12,855,559

13,370,904

14,500,942

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

Table 5.4.1-7 Projections of Sewage Flows in the Upper Wissahickon Creek Study Area
SEWAGE FLOWS (MGD)
2003

2015

2030

2067

1,854,418
890,731
46,684
384,193
1,942,819
697,719
531,830
117,588
3,659,550
1,443,786
8,094
204,916
638,923
4,023

1,867,613
896,983
46,702
395,813
2,048,452
748,407
534,158
118,170
3,760,275
1,552,364
8,086
219,556
654,959
4,022

1,882,525
904,535
46,640
410,825
2,175,420
810,352
537,089
118,957
3,877,303
1,686,405
8,076
235,994
672,763
4,020

1,919,527
921,792
46,578
441,546
2,455,385
954,973
543,596
120,582
4,129,926
1,965,716
8,058
274,922
714,301
4,041

TOTAL

12,425,273

12,855,559

13,370,904

14,500,942

WMA 1
WMA 2
WMA 3
WMA 4

2,821,835
2,536,787
2,430,770
4,645,881

2,976,585
2,666,486
2,474,730
4,737,758

3,167,824
2,822,089
2,537,123
4,843,868

3,577,638
3,167,747
2,675,983
5,079,574

TOTAL

12,435,273

12,855,559

13,370,904

14,500,942

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester
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5.4.2 Build-Out Analysis
A build-out analysis of the Upper Wissahickon Creek study area was completed to gauge
its developability and to approximate when it may reach build out. The build-out
analysis was based on existing zoning and likely patterns of development permitted under
local subdivision and land development procedures. The analysis quantitatively and
graphically depicts the study area’s future if changes are not made to current policies.
The build-out analysis calculated changes for the following factors: dwelling units,
impervious acres, residents, non-residential square feet, employees, MGD of water uses,
and MGD of sewage flows.
Summary of Process and Results
To begin the build-out analysis, a zoning ordinance review was conducted for
municipalities in the Upper Wissahickon Creek study area. Municipal zoning maps were
used to identify different zoning districts in the study area. Then, information about each
zoning district was gathered from the appropriate municipal zoning ordinance. The
following information was recorded: permitted density, minimum lot size, minimum tract
size, impervious surface cover, building cover, maximum height allowed for
nonresidential structures, total building square footage, percent open space, and floor to
area ratio.
More than 100 different zoning districts were identified in the Upper Wissahickon Creek
study area. To simplify the analysis, each of the zoning districts was assigned to a
composite zoning category based upon use and density/intensity. The nine composite
zoning categories are:
♦
♦
♦
♦
♦
♦
♦
♦
♦

Rural Residential (1 du/acre and less)
Low Residential (2 to 3 du/acre)
Medium Residential (4 to 8 du/acre)
High Residential (>8 du/acre)
Light Industrial (< 65% impervious coverage)
Heavy Industrial (>= 65% impervious coverage)
Commercial Retail (1 or 2 stories)
Commercial Office (>2 stories)
Institutional (including recreation lands)

Each parcel was then aggregated according to its composite zoning category to create a
Composite Zoning Map (Figure 5.4.2-1).
Next, it was assumed that most new development would occur on parcels of vacant land
greater than two acres. Vacant land in the study area was identified by using 2006 GIS
land use parcel data. Agricultural land, vacant land, private open space, and “country
residences” (single-family detached parcels greater than six acres) were identified as
vacant land.
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Next, deed-restricted parcels or parcels with known conservation easements were
removed from the identified-vacant-lands file. The remaining vacant lands were
considered the gross developable acreage.
Subsequently, any gross developable acreage overlapping primary resources was
removed from consideration. Primary resources include wetlands, 100-year floodplains,
and steep slopes with grades greater than 15%. The resulting acreage was considered the
net developable acreage (Figure 5.4.2-2).
The net developable acreage in each of the nine composite zoning categories was
examined for each municipality and water management area. In order to account for lotshape inefficiencies, roads, stormwater facilities, and other infrastructure, 80% of the net
developable acreage was assumed to be “buildable.” Several factors were calculated for
each municipality and water management area using the final vacant lands file:
♦
♦
♦
♦
♦
♦
♦

Number of new residential dwelling units
New impervious acres
New residents
New square footage non-residential
New employees
New water use
New sewage flows

New dwelling units, new impervious acres, and new non-residential square footage were
calculated using standard procedures. New employees were calculated by using the new
square footage and a multiplier for the number of employees per 1,000 square feet found
in the Institute of Transportation Engineers Trip Generation Manual (ITE, 2003). Water
use was calculated using gallons per day estimates from CDM’s report “Methodology for
Statewide Water Demand Forecast with Pilot Study” (CDM, 2005). It was then assumed
that sewage flow equals water use.
Tables 5.4.2-1 through 5.4.2-3 below summarize the results of the build-out analysis.
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Table 5.4.2-1 Results of Residential Build-Out Analysis
Residential Build Out of Vacant Land (Anticipated to Occur by 2029)
Municipality
Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

New Dwelling Units
0
3
0
0
322
11
0
126
922
84
0
415
535
11

New Residents
0
7
0
0
746
29
0
300
2,491
214
0
1,058
1,376
28

Totals of Build Out of Vacant Land
Totals Watershed Wide (new +
redevelopment)

2,429

6,249

3,036

7,811

Water Management Area
1
2
3
4
Totals of Build Out of Vacant Land*
Totals Watershed Wide (new +
redevelopment)*

New Dwelling Units
100
512
745
1,069
2,426

New Residents
247
1,264
1,839
2,640
5,990

3,032

7,488

* Totals for water management areas are slightly different than totals for municipalities because County multipliers
were used and because of rounding error.
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Table 5.4.2-2 Results of Nonresidential Build-Out Analysis
Nonresidential Build Out of Vacant Land (Anticipated to Occur by 2067)
Municipality
New Square Footage
New Employees
Abington
0
0
Ambler
174,548
236
Horsham
0
0
Lansdale
0
0
Lower Gwynedd
2,315,037
5,748
Montgomery
0
0
North Wales
0
0
Springfield
0
0
Upper Dublin
5,530,599
11,945
Upper Gwynedd
338,793
755
Upper Moreland
0
0
Whitemarsh
40,601
134
Whitpain
2,686,454
3,224
Worcester
0
0
Totals of Build Out of Vacant Land
Totals Watershed Wide
(new + redevelopment)

11,086,032

22,042

18,476,721

36,737

New Square Footage

New Employees

1
2
3
4
Totals of Build Out of Vacant Land*

338,440
4,999,967
732,161
5,007,162
11,077,730

755
8,970
1,216
11,080
22,021

Totals Watershed Wide
(new + redevelopment)*

18,462,883

36,702

Water Management Area

* Totals for water management areas are slightly different than totals for municipalities because County multipliers
were used and because of rounding error.
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Table 5.4.2-3 Results of Residential and Nonresidential Build-Out Analysis
Resulting Effects of Residential and Nonresidential Build-Out of Vacant Land
(Total Effects Anticipated to Occur by 2067)
New
Impervious
New Water Use
New Sewage Flows
Municipality
(GPD)
(GPD)
(Acres)
Abington
0
0
0
Ambler
8.29
10,489
10,489
Horsham
0
0
0
Lansdale
0
0
0
Lower Gwynedd
171.18
1,798,987
1,798,987
Montgomery
1.69
2,305
2,305
North Wales
0
0
0
Springfield
19.75
23,965
23,965
Upper Dublin
373.8
700,939
700,939
Upper Gwynedd
27.66
274,200
274,200
Upper Moreland
0
0
0
Whitemarsh
97.14
90,302
90,302
Whitpain
248.24
245,461
245,461
Worcester
2.66
2,232
2,232
Totals of Build Out of Vacant Land
Totals Watershed Wide
(new + redevelopment)

Water Management Area
1
2
3
4
Totals of Build Out of Vacant Land*
Totals Watershed Wide
(new + redevelopment)*

950

3,148,880

3,148,880

1,400
New
Impervious
(Acres)

5,039,848

5,039,848

Water Use
(GPD)

Sewage Flows
(GPD)

31.21
336.33
194.29
387.55

276,842
1,975,747
198,237
676,524

276,842
1,975,747
198,237
676,524

949

3,127,350

3,127,350

1,399

5,012,563

5,012,563

* Totals for water management areas are slightly different than totals for municipalities because County multipliers
were used and because of rounding error.

The results of the build-out analysis approximate what may occur if the Upper
Wissahickon Creek study area reaches build-out capacity. The build-out analysis
assumes that new development will primarily occur on vacant land. Some municipalities
in the tables above have zeros listed for each of the factors; these municipalities have no
identified vacant lands and may be considered “built out.”
In reality, however, “built out” municipalities experience increases in all of the above
factors through redevelopment of individual parcels.
Redevelopment is the
reconstruction, re-use, or change in use of an already-developed property. In
Montgomery County, 20% of all residential development occurs by way of parcel
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redevelopment (MCPC, 2004, 2005, 2006).
Likewise, 40% of nonresidential
development in Montgomery County occurs by way of redevelopment (MCPC, 2004,
2005, 2006).
As a final step, the 20% residential and 40% nonresidential redevelopment factors were
applied to the results of the build out analysis to determine the total (new +
redevelopment) increase in dwelling units, impervious acres, residents, nonresidential
square footage, employees, water use, new sewage flows that may occur as a result of
build out in the Upper Wissahickon Creek study area.
From these totals, the number of years it would take to reach residential build out was
estimated by dividing the total number of new dwelling units by the average number of
dwelling units built per year in the study area. Residential build out in the study area will
occur in approximately 22 years – by the year 2029.
Likewise, the number of years it would take to reach nonresidential build out was
estimated by dividing the total new, non-residential square footage by the average
number of nonresidential square feet built per year in the study area. Nonresidential
build out in the study area will occur in approximately 60 years – by the year 2067.
It is important to note that a build-out analysis creates a snapshot of what development
could look like if a municipality builds out in accordance with current zoning. The results
are not exact because municipal factors are prone to change. For instance, rezoning may
increase or decrease a municipality’s build-out population, employment, and housing
composition, in addition to other factors.
5.4.3 Analysis of Projections and Build Out
Table 5.4.3-1 through Table 5.4.3-3 depict comparisons of the residential and
nonresidential factors examined in the build out analysis and projections. Numbers are
shown as a percent change from 2003.
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Table 5.4.3-1 Percent Change in Residential Factors from 2003 to 2030*
Housing Units
Build out Trend

Population
Build out
Trend

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

0%
0%
0%
0%
7%
1%
0%
46%
10%
3%
0%
51%
18%
42%

2%
2%
0%
6%
22%
32%
2%
5%
7%
25%
0%
0%
4%
0%

0%
0%
0%
0%
7%
1%
0%
42%
10%
3%
0%
50%
19%
36%

2%
2%
0%
5%
21%
33%
2%
4%
7%
25%
0%
19%
5%
0%

Total

7%

10%

7%

10%

WMA 1
WMA 2
WMA 3
WMA 4

2%
8%
10%
7%

18%
18%
5%
5%

2%
8%
10%
7%

18%
18%
6%
4%

TOTAL
7%
10%
7%
10%
*The year of anticipated residential build out was rounded up from 2029 to 2030

Table 5.4.3-2 Percent Change in Nonresidential Factors from 2003 to 2067
Nonresidential
Square Feet
Build out Trend

Employees
Build out Trend

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales
Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

0%
8%
0%
0%
40%
0%
0%
0%
39%
1%
0%
2%
54%
0%

53%
17%
0%
22%
27%
17%
5%
19%
35%
6%
0%
6%
7%
0%

0%
8%
0%
0%
43%
0%
0%
0%
39%
8%
0%
5%
61%
0%

1%
7%
-79%*
10%
31%
28%
-2%
3%
19%
25%
12%
11%
18%
0%

TOTAL

15%

16%

29%

19%
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WMA 1
WMA 2
WMA 3
WMA 4

1%
38%
10%
35%

7%
17%
23%
35%

5%
48%
10%
35%

21%
29%
16%
14%

TOTAL
15%
16%
29%
19%
*Large percent difference due to reduction of total employees from 3 to 2.

Table 5.4.3-3 Percent Change in Residential and Nonresidential Influenced Factors from
2003 to 2067
Impervious Acres
Buildout
Trend

Water Use
Buildout
Trend

Sewage Flows
Buildout
Trend

Abington
Ambler
Horsham
Lansdale
Lower Gwynedd
Montgomery
North Wales

0%
4%
0%
0%
12%
0%
0%

0%
4%
0%
0%
19%
1%
0%

0%
1%
0%
0%
48%
0%
0%

3%
3%
0%
13%
21%
27%
2%

0%
1%
0%
0%
48%
0%
0%

3%
3%
0%
13%
21%
27%
2%

Springfield
Upper Dublin
Upper Gwynedd
Upper Moreland
Whitemarsh
Whitpain
Worcester

44%
17%
3%
0%
44%
31%
17%

70%
25%
6%
0%
69%
48%
37%

17%
16%
16%
0%
31%
28%
36%

2%
11%
27%
0%
25%
11%
0%

17%
16%
16%
0%
31%
28%
36%

2%
11%
27%
0%
25%
11%
0%

TOTAL

13%

23%

20%

14%

20%

14%

WMA 1
WMA 2
WMA 3
WMA 4

2%
17%
15%
16%

5%
24%
34%
25%

9%
44%
8%
13%

21%
20%
9%
9%

9%
44%
8%
13%

21%
20%
9%
9%

TOTAL

13%

23%

20%

14%

20%

14%

Future Residential Growth
The trend projections show that the Upper Wissahickon Creek study area is projected to
add 9,238 new persons and 3,715 new housing units by 2030. The build out analysis
found that the study area could accommodate 7,881 new persons and 3,036 new housing
units by 2029 (approximate year of residential build out) based on the capacity of
currently residentially-zoned lands and expected redevelopment. Because residential
growth based on the trend exceeds what can be accommodated based on the current
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zoning, some nonresidential lands may have to be rezoned to residential, and municipal
land use policies may change to preserve this high residential growth rate.
Future Nonresidential Growth
The trend projections show that the Upper Wissahickon Creek study area will add 11.6
million new nonresidential square feet and 13,178 new employees by 2067. The buildout analysis, based on the capacity of currently nonresidentially-zoned lands and
redevelopment, found that the study area could accommodate 18.5 million new
nonresidential square feet and 36,737 new employees by 2067 (approximate year of
nonresidential build out).
New nonresidential square footage and employment
anticipated at build out are significantly higher than those predicted by trend
extrapolations. This may be explained by observing that the study area is overzoned for
nonresidential development. Given that residential development pressure is much
stronger than nonresidential development pressure in the study area, it is likely that many
currently nonresidentially-zoned lands will be rezoned to residential.
Future Water Use and Sewage Flows
The trend projections show that the Upper Wissahickon Creek study area’s water use and
sewage flows will each increase by 2.1 million gallons per day by 2067. The build-out
analysis found that if the study area is built out according to current zoning, an additional
5 million gallons per day of water and sewage flow will be used and generated. The
build out scenario creates more gallons per day of new water use and sewage flows than
the trend extrapolation because the build out scenario is intimately linked with the surplus
of nonresidentially-, and particularly industrially-, zoned land. More water will be used if
all land currently zoned for industrial uses is developed in that manner (instead of being
residentially developed), because, on average, industrial operations use more water than
residential users (438 GPD per industrial employee versus 80 GPD per resident).
Final Remarks on Land Use Examination
The Upper Wissahickon Creek study area is projected to continue growing at a steady
rate over the next several decades. The build out analysis found that an insufficient
amount of undeveloped, residentially-zoned land exists to accommodate the projected
increase in population; some municipal land use policies and zoning ordinances will
likely change to accommodate the residential growth. Nonresidential growth is also
projected to continue; however, residential demand for land exceeds nonresidential
demand. It seems reasonable to suggest that if current growth trends persist, some
undeveloped, nonresidentially-zoned land will be rezoned to residential. Redevelopment
and infill development will also help meet future market demands.
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5.5 Summary of Future Water Uses
The contract team’s model and subsequent analyses demonstrate that, to predict future
water use in the Upper Wissahickon Creek study area, many factors must be considered.
The analyses, which address future water withdrawals, future consumptive water uses,
future water availability, and future trends in land use, have revealed the following
points, and should be taken into consideration when selecting solutions and modifying
municipal regulations.
♦
♦
♦
♦
♦
♦

Based on the results of two water demand methodologies, water withdrawal is
forecasted to increase by an estimated 1 MGD by the year 2030;
99.6% of all withdrawals are sourced from groundwater, and water use in 2003
totaled 51% of the available groundwater;
Golf course irrigation is the largest consumptive use of available water, and
constituted 42.8% of total consumptive water use in 2003;
A surface water impoundment and a river diversion support current water uses
within the study area; they could attend to the expected increase in demand for
water (1 MGD by 2030);
Projections of new persons and new housing are greater than can be
accommodated based on current zoning;
Based on current zoning and land use, residential build out is estimated to occur
by 2029, and nonresidential build out is estimated to occur by 2067.

The increases in future water uses have been considered in the development of Chapter 9
“Supply-side and Demand-side Alternatives,” as well as Chapter 10 “Recommendations
and Implementation.”
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CHAPTER 6
ASSESSMENT OF WATER QUALITY ISSUES
An understanding of existing and future
water uses and conditions that may impair the
long-term water quality of water resources or
may pose a health threat is critical to the
establishment of a Critical Water Planning
Area (CWPA) (DEP, 2006). In addition, the
Pennsylvania’s Act 220 requires an
assessment of water quality issues that have a
direct and substantial effect on water resource
availability.
An evaluation of relevant water quality
reports, projects, and studies conducted on
the Wissahickon Creek was performed.
Recent studies that helped provide a
framework to analyze water quality are
referenced within the descriptions of water
quality issues provided in Section 6.1.
Section 6.2 presents the assessment of water
quality within the Upper Wissahickon Creek
study area.
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Water quality is the result of many factors including the local topography, climate,
geology, the type and extent of development and other anthropogenic disturbances. The
water quality within the Upper Wissahickon Creek study area is poor and impaired
(Stroud, 2008 and DEP, 2008). The Wissahickon Creek Watershed Comprehensive
Characterization Report (WCWCCR) was prepared by the Philadelphia Water
Department (PWD) in 2007. The report includes an assessment of the aquatic habitat,
biological communities, and water chemistry in the Wissahickon Creek watershed that
will provide the technical foundation for the development of a future Integrated
Watershed Management Plan (PWD, 2007).
Pollutant levels in streams are an important issue because they can threaten the ecology
of the stream areas as well as human health. As reported in the WCWCCR, wastewater
treatment plants are contributing effluent that can not be diluted during times of extreme
low flow (dry weather). In addition, stormwater (wet weather) is providing high levels of
pathogens and other pollutants that cause concern for recreational uses (PWD, 2007).
The contaminants that result from these sources can be categorized as the following: (1)
eutrophication, (2) bacterial contamination, and (3) sediment contamination.
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Eutrophication

Waters rich in mineral and organic nutrients, such as phosphorus and nitrogen can
promote a proliferation of plant life, especially algae. Algal blooms reduce dissolved
oxygen (DO) content and can be detrimental to the biological system often causing the
mortality of some organisms. The annual nutrient load produced by urban subwatersheds
is often many times higher than undeveloped watersheds.
Bacterial Contamination

The presence of excessive bacteria may be a significant problem in the Wissahickon
Creek watershed. Fecal coliform bacteria levels found in stormwater runoff routinely
exceed water quality standards, thereby limiting water contact recreation and fishing in
urban waters during and after wet weather events. Bacteria levels can sometimes violate
water quality standards during wet weather conditions unless favorable dilution or mixing
conditions are present. Streams may episodically violate bacteria standards during dry
periods as a result of sewage leaks, overflows or illicit discharges.
Sediment Contamination

Many pollutants are attached to the sediment particles picked up by stormwater runoff
that are eventually deposited in the Wissahickon Creek. Urban sediments have a
diagnostic signature of enriched levels of copper, cadmium, lead, mercury, zinc, organic
carbon, hydrocarbons and pesticides. The deposition of contaminated sediments has
multiple impacts. Excessive amounts of sediment accumulate in areas of the stream and
raise the channel bed which reduces the stream’s capacity to carry high flows and
increases the potential to flood. Bioaccumulation of pollutants present in sediment may
be found in fish caught in the Wissahickon Creek. Section 3.3 “Non-withdrawal Water
Uses” discusses the health advisories regarding bathing and human consumption of fish
caught in the creek. Section 1.3.2 “Sediment Contamination of Water Quality” provides
a figure that details the interrelated set of problems associated with increases in
sedimentation.
Review of the WCWCCR and other studies point to specific water quality concerns in the
Upper Wissahickon Creek study area, including: (1) impervious land cover, (2) low base
flow, (3) point-source discharges, (4) stormwater runoff, and (5) stream corridor
degradation (PWD, 2007). Impacts to the water quality of the Wissahickon Creek are
discussed in Sections 6.1.1 through 6.1.5.
6.1.1 Impervious Land Cover
The amount of impervious cover that exists within the subbasin is directly related to the
severity of the impact on its water resources. More than 10% of impervious cover will
cause changes in the stream quality such as modifications to the stream hydrology,
physical alteration of the stream corridor, stream habitat degradation, declining water
quality, and loss of aquatic diversity (CWP, 2003). The study area is developing into an
urbanized community in the Metro Philadelphia area. Consequently, the total amount of
impervious coverage in the study area has continued to increase as a result of land
development. Impervious coverage in the study area was calculated using Montgomery
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County land use data (MCPC, 2007) and applying corresponding average percent
impervious area values from the Technical Release 55, Urban Hydrology for Small
Watersheds (USDA and NRCS, 1986). Calculations indicate that approximately 25% of
the Upper Wissahickon Creek study area is developed with impervious cover including
residential housing, parking lots, roadways, and commercial and industrial uses.
The effect of impervious cover on stream quality can be estimated using an Impervious
Cover Model (ICM). The ICM is based on hundreds of research studies on first to fourth
order urban streams (CWP, 2003). The ICM is a simple tool that identifies three
classifications of urban streams according to their current health. Figure 6.1.1 illustrates
the relationship between watershed impervious cover and expected stream quality and
depicts three classifications of streams: “Sensitive,” “Impacted,” “Non-Supporting.”
Table 6.1.1 defines these classifications further. Since many areas within the Upper
Wissahickon Creek study area have between 20% and 30% impervious cover, the stream
is generally classified as impacted to non-supporting. Therefore the management
strategies are needed to restore important structural and functional stream elements
applicable to this type of urban watershed that needs to reduce pollutants, improve the
stream corridors, and to enhance community amenities, such as open space and riparian
corridors.

Figure 6.1.1 Representation of the Impervious Cover Model
Source: Center of Watershed Protection, 2003
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Table 6.1.1 Classifications Derived from Impervious Cover Model

Definition

Classifications
Sensitive Streams

Impacted Streams

Non-Supporting Streams

Subwatershed typically has impervious cover
of 0 to 10%. Streams are of high quality, and
are typified by stable channels, excellent
habitat structure, good to
excellent water quality, and diverse
communities of both fish and aquatic insects.
Since impervious cover is so low, they do not
experience frequent flooding and
other hydrological changes that accompany
urbanization.
Subwatershed typically has impervious cover
ranging from 11 to 25%, and shows clear signs
of degradation due to watershed urbanization.
Greater storm flows begin to alter the stream
geometry. Both erosion and channel widening
are evident in alluvial streams. Stream banks
become unstable, and physical habitat in the
stream declines noticeably. Stream water
quality shifts into the fair/good category during
both storms and dry weather periods. Stream
biodiversity declines to fair levels, with
the most sensitive fish and aquatic insects
disappearing from the stream.
Subwatershed impervious cover exceeds 25%.
Streams in this category essentially become a
conduit for conveying stormwater flows, and
can no longer support a diverse stream
community. The stream channel is often highly
unstable, and stream reaches can experience
severe widening, down-cutting and streambank
erosion. Pool and riffle structure needed to
sustain fish is diminished or eliminated, and the
stream substrate can no longer provide habitat
for aquatic insects, or spawning areas for fish.
Water quality is consistently rated as fair to
poor, and water contact recreation is no longer
possible due to the presence of high bacterial
levels. The biological quality of non-supporting
streams is generally considered poor, and is
dominated by pollution tolerant insects and
fish.
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6.1.2 Low Base Flow
Even though the water analysis screening tool indicated a surplus of water supply in the
study area as a whole, the water availability analyses provided in Chapter 4 identified a
water supply deficit in Water Management Area (WMA) 1. Some stretches of the stream
have little or no base flow, especially in the headwaters region in WMA 1.
Low base flow has direct impacts on stream water quality. Low base flow contributes to
the increase in concentration of pollutants, because reduced natural flow in the stream
decreases the assimilative capacity of the creek to dilute discharges and pollutants. In
addition, reductions in base flow can result in habitat loss, increase in stream temperature
changes and reduction of dissolved oxygen concentrations.
6.1.3 Point-Source Discharges
Due to low base flow, many portions of the study area experience stream flows that are
almost totally derived from treated effluent being discharged from the wastewater
treatment facilities during dry weather. Based on the WCWCCR, the nutrient levels in
the effluent discharged to the Wissahickon Creek are impacting the biological community
in different areas of the stream (PWD, 2007).
The Wissahickon Creek has experienced water quality levels low enough to pose a threat
to public health and safety. Over the years, temporary state bans by the PA DEP on
fishing, swimming and drinking were required, as a result of the release of bacteria from
failed sewage treatment plant processes and the release of industrial toxins. Sewage
treatment facilities account for 99% of the total point source discharges in the Upper
Wissahickon Creek study area, and therefore play a very significant role in the water
quality of the creek (PWD, 2007).
6.1.4 Stormwater Runoff
Due to the high percentage of impervious cover in the Wissahickon Creek watershed
greater volumes of stormwater runoff are produced and delivered to the creek than would
occur in undeveloped watersheds. Many types of pollutants are washed off developed
areas in stormwater runoff. Consequently, stormwater runoff contains a wide range of
nutrient (nitrogen and phosphorus) and non-nutrient (oil and grease) pollutants that can
degrade water quality.
The types of nonpoint source pollutants found in stormwater runoff depend on the use of
land where the pollutants enter the watershed. This type of pollution is often from leaks,
spills, over-application of chemicals to landscaped areas, or the disruption of soil or its
vegetative cover. Residential areas make up approximately 43% of the study area, and
contribute pollutants to stormwater runoff such as cadmium, nitrogen, phosphorous, and
toxic pesticides from lawn treatment. If left on sidewalks and yards, pet waste can
increase the levels of bacteria and nutrients in residential runoff.
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Roadways and parking lots are found in all types of development, and contribute heavy
metals, salt and synthetic organic compounds, suspended solids, antifreeze, oil, grease,
and other petroleum hydrocarbons to stormwater runoff. Atmospheric deposition is the
accumulation of particulate matter and other air pollutants which land on the ground and
also washed away with stormwater runoff. Pollutants that can be found in atmospheric
deposition include nitrogen and metals such as cadmium, chromium, copper, iron,
manganese, nickel, and zinc. Nutrient runoff from golf gourses are also a concern in the
study area. During wet weather, it is the nonpoint source pollutants listed above that
have the greatest impact to the water quality in the Wissahickon (PWD, 2007).
6.1.5 Stream Corridor Degradation
Aquatic and riparian habitats are sensitive to the disruptions that occur in urban areas.
Riparian vegetation not only harbors rare species, but also acts as a buffer for adjacent
aquatic habitat. Plant roots serve to stabilize banks and impede or filter nutrient laden
runoff from entering directly into the surface water. When this habitat is destroyed or
altered, there is a loss of plant and animal species and a degradation of water quality.
Some of the Wissahickon land developments have been constructed without considering
the protection of riparian habitat in the planning process. Along some stretches of the
Upper Wissahickon Creek natural riparian vegetation has been removed, affecting the
habitat of some animal and bird species.
The in-stream temperature and dissolved oxygen (DO) parameters are affected by the
lack of forest canopy. These problems disrupt biological integrity and diversity of the
stream. In response to the reduced canopy problem, the Wissahickon Partnership has
solicited volunteers to collect algae and shade data at points across the watershed during
the summer of 2007. Data will be used to examine the relationship between the algae
growth and the stream canopy.

6.2 Water Quality Assessment
Water quality standards are partly based on aquatic life habitat, human health
requirements, and recreational uses. Threshold chemical and biological characteristics
and other stream conditions are required to be maintained for each water quality
designation. Pennsylvania has an ongoing program to assess water quality by identifying
streams that do not meet the designated water quality standards. The non-compliant
streams are designated as “impaired” streams. According to the Pennsylvania water
quality rules (DEP, 2005), the designated uses of water in the Wissahickon Watershed
include:
♦ TSF – Trout Stocked Fishery from February 15th to July 21st yearly
♦ WWF – Warm Water Fishery from February 15th to July 21st yearly
♦ PWS – Potable Water Supply
♦ IWS – Industrial Water Supply
♦ LWS – Livestock Water Supply
♦ AWS – Wildlife / Aquatic Life Water Supply
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♦
♦
♦
♦
♦

IRS – Irrigation Water Supply
B – Boating
F – Fishing
WC – Water Contact Recreation
E – Aesthetics

6.2.1 Impaired Waters Listing
The Pennsylvania Department of Environmental Protection has identified the entire main
stem of the Wissahickon Creek and nearly all its tributaries within the Upper
Wissahickon Creek study area and placed them on the 303(d) Integrated List Report
because of the impairments caused by high silt levels (DEP, 2008). Sources of silt
include urban runoff or storm sewers. Silt degrades habitat by disturbing the pools and
filling the interstitial spaces between gravel and sand necessary for healthy biological
communities. Silt also places stress directly on biological communities in the stream by
contaminating the pollution sensitive species at the bottom of the aquatic food chain. The
DEP has also identified stream segments throughout the Upper Wissahickon Creek study
area and placed them on the 303(d) Integrated List Report due to nutrient impairments
(DEP, 2008).
The DEP identified the Wissahickon Creek on the 303(d) Integrated List Report as an
impaired water body with segments failing to attain its aquatic life use (DEP, 2008).
Stream segments that are listed as impaired by the DEP for failing to meet the water
quality criteria to sustain a Trout Stocked Fishery, which is the standard for aquatic life in
the Wissahickon Creek, are listed in Table 6.2.1.
Table 6.2.1 Streams that Fail to Meet Water Quality Criteria
to Sustain a Trout Stocked Fishery

Water
Management
Area
WMA 1
WMA 2

WMA 3
WMA 4

303(d)
Stream segments with high
Nutrient loading, 2003
Wissahickon main stem after the
confluence of an unnamed tributary
southwest of North Wales Borough
The entire length of the Wissahickon
Creek, Trewellyn Creek and its
tributaries
The entire length of the Wissahickon
Creek, and no tributaries

The Wissahickon Creek and the Sandy
Run Creek and its tributaries

303(d)
Stream segments with high
Sediment Loading, 2003
All stream segments monitored
except unnamed tributary
southwest of North Wales Borough
All stream segments monitored
except Will Run West
All stream segments monitored
except Prophecy Creek, Spring
Run, and Wissahickon Tributary in
Whitemarsh Township
All stream segments monitored
except Needle Run

Source: (DEP, 2008)
Using the 2002 impaired waters list (DEP, 2008), Figure 6.2.1 shows that the
Wissahickon Creek watershed contains the highest percentage of impaired stream miles
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by far among all the Schuylkill River watersheds with 93% of the streams impaired. The
next highest watershed in the Schuylkill Basin contains 65% impaired stream miles.

Figure 6.2.1 Percentage of Total Stream Miles Impaired in Schuylkill River Basin
Source: PADEP, Pennsylvania Integrated Water Quality Monitoring and Assessment
Report.

6.2.2 Total Maximum Daily Loads Overview
The Total Maximum Daily Load (TMDL) sets a limit on the amount of a pollutant that
can be discharged into waterways and still protect water quality. In 2003, the U.S.
Environmental Protection Agency (EPA) Region III established TMDLs for nutrients and
siltation in the Wissahickon Creek watershed (EPA, 2003). Since TMDLs are developed
for waterways where water quality standards have not been obtained, both the current
health of the stream and its ability to meet designated uses are designed to be achieved by
staying within the established TMDLs. In 2006, the EPA initiated a re-evaluation of the
Wissahickon Creek TMDLs for nutrient loading (EPA, 2007). The revision date for the
Wissahickon Creek TMDL is not known at this time.
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6.2.3 Data Review
To assess water quality in the Upper Wissahickon Creek, a review of the available data
and previous assessments was performed. In particular, review was performed on the
PWD WCWCCR (PWD, 2007), Wissahickon Valley Watershed Association (WVWA)
water quality study (WVWA, 2007), and the Stroud Water Research Center (Stroud)
study of select Schuylkill River Basin watersheds (Stroud, 2008).
Philadelphia Water Department

PWD sampled water quality at 16 stations on the Wissahickon mainstem and tributaries.
Five (5) of these stations are located in the Upper Wissahickon, and 3 are along the
mainstem and represent water quality in 3 of the Water Management Areas (WMAs).
Samples were collected in 2005 during 12 sampling events (4 in “winter,” 4 in “summer”
and 4 in “spring”) that were designed to cover both dry and wet weather flow conditions.
In addition, the Department used other “discrete” sampling, which it collects without
regard to season or weather conditions, to strengthen the dataset.
In order to evaluate the results of the sampling, PWD used water quality criteria or
reference values for comparison. These are shown on Table 6.2.3-1 and are derived from
DEP, EPA or other state standards. Table 6.2.3-2 shows the results of their water quality
evaluation. If a criterion or reference value is exceeded more than 2% of the time it was
designated a “potential problem” by PWD and colored yellow on the table. If a criterion
or reference value is exceeded more than 10% of the time it was designated a “problem”
by PWD and colored red on the table.
The results of the WCWCCR shows that the Upper Wissahickon Creek study area has
water quality “problems” in both dry and wet weather conditions for the following
parameters:
 Fecal coliform (FC)
 Aluminum (Al)
 Dissolved copper (Cu)
 Chlorophyll-a
 Nitrate (NO3)
 Total Kjeldahl Nitrogen (TKN)
 Total Phosphorus (TP)
 Total Suspended Solids (TSS)
 Turbidity
 Total Nitrogen (TN)
“Potential problems” were identified for:


Dissolved oxygen (DO)

The WCWCCR reports that the dissolved oxygen in the headwaters region is often below
the stream standard and there is an unfavorable downward trend of dissolved oxygen in
the waterways. The WCWCCR also reports that the concentrations of nitrate,
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orthophosphate and total phosphorus are much higher than natural conditions and are
increasing over time (PWD, 2007).
The biological sampling performed in the WCWCCR determined that all invertebrate
communities are “impaired” when compared to a regional reference site (PWD, 2007).
The study also determined that fish communities are mostly comprised of moderately
pollution-tolerant species, and those species that are more sensitive, which need a stable
and well-oxygenated substrate for spawning, are not common in the watershed.
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Table 6.2.3-1 Water Quality Standards and Reference Values for the Wissahickon
Creek

Source: Philadelphia Water Department, 2007, p. 4.7
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Table 6.2.3-2 Summary of Water Quality Problems and Potential Problems in the Upper
Wissahickon Creek Study Area

Water
Management
Area

Monitoring
Station
PWD WS1850
Represents water
quality from
WMA 1

WMA 1

Dry Weather

Wet Weather

Problems:
Fecal Coliform (max. swimming season)
Chlorophyll-a (max.)
NO3 (max.)
TKN (max.)
Total Phosphorus (max.)
Total Nitrogen (max.)
Temperature (max.)

Problems:
Fecal Coliform (max. swimming season)
Fecal Coliform (max. non-swimming
season)
Aluminum (Acute Max.)
NO3 (max.)
TKN (max.)
Total Phosphorus (max.)
TSS (max.)
Turbidity (max.)
Total Nitrogen (max.)
Temperature (max.)

Potential Problems:
Dissolved oxygen (cont. samples– Min.)

PWD WS1210
Represents water
quality from
WMA 3

WMA 3

PWD WS1075
Represents water
quality from
WMA 4

WMA 4

Problems:
Fecal Coliform (max. swimming season)
Chlorophyll-a (max.)
NO3 (max.)
TKN (max.)
Total Phosphorus (max.)
Total Nitrogen (max.)
Temperature (max.)
Potential Problems:
Dissolved oxygen (cont. samples– Min.)
Problems:
Fecal Coliform (max. swimming season)
Fecal Coliform (max. non-swimming
season)
Chlorophyll-a (max.)
NO3 (max.)
TKN (max.)
Total Phosphorus (max.)
Total Nitrogen (max.)
Temperature (max.)
Potential Problems:
Dissolved oxygen (cont. samples– Min.)

Potential Problems:
Dissolved oxygen (cont. samples– Min.)
Problems:
Total Phosphorus (max.)
Total Nitrogen (max.)
Temperature (max.)

Problems:
Fecal Coliform (max. swimming season)
Fecal Coliform (max. non-swimming
season)
Potential Problems:
Dissolved oxygen (cont. samples– Min.)
NO3 (max.)
TKN (max.)
Total Phosphorus (max.)
TSS (max.)
Turbidity (max.)
Total Nitrogen (max.)

Source: Philadelphia Water Department, 2007 p. 4.79
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Any of the above-listed water quality issues alone would typically result in water quality
impairment. But, in combination, these conditions may result in more severely impaired
water quality conditions.
Wissahickon Valley Watershed Association

WVWA collected discrete water samples at 6 sites along the Wissahickon Creek from
2003 through 2006 (WVWA, 2007). Samples were analyzed for TP, NO3, FC and DO. In
November 2006, fecal coliform bacteria were measured at 9,000 colonies per 100mL.
This level exceeds the acceptable 3-day average of 200 colonies per 100ml. Nitrate
concentrations ranged from 5.8 mg/L to 10.2 mg/L. The NO3 levels exceed the reference
value of 2.9 mg/L noted in the WCWCCR (PWD, 2007). Total phosphorus (TP)
concentrations ranged from 1.09 mg/L to 2.7 mg/L. The TP levels exceed the reference
value of 0.140 mg/L noted in the WCWCCR (PWD, 2007).
The concentration of both nitrates and phosphorous appears to be increasing over time
(WVWA, 2007). Stream monitoring performed by WVWA also revealed that algal
blooms are appearing to have denser phytoplankton colonies (WVWA, 2006). During
the summer, algal blooms are found throughout the Upper Wissahickon Creek study area
with increasing levels of brown algae, a more pollutant-tolerant species.
Stroud Water Research Center

The findings of the above two studies are confirmed by the Stroud Water Research
Center (Stroud), which is performing long-term sampling at 19 sites in the Schuylkill
River Basin, including the Wissahickon Creek. The results of the sampling show that the
Wissahickon Creek has the third poorest water quality of the 19 sites based on MAIS
scoring (See Figure 6.2.3).
“The Macroinvertebrate Aggregated Index for Streams (MAIS) was developed by Smith
and Voshell (1997) based on benthic macroinvertebrate data from streams in the MidAtlantic Highlands of Maryland (51 sites), Pennsylvania (53 sites), Virginia (126 sites)
and West Virginia (200 sites). The MAIS summarizes the values of 10 metrics:
Ephemeroptera Richness, EPT Richness, Intolerant Taxa Richness, % Ephemeroptera, %
EPT, % 5 Dominant Taxa, Simpson Diversity, HBI (Hilsenhof Biotic Index), % Scrapers,
% Haptobenthos” (Stroud, 2008).
Wissahickon Creek was sampled from 1996 – 2007 and has an MAIS score of 4.5, due to
a predominance of pollutant tolerant species. This MAIS score results in a water quality
assessment of “poor.”
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Figure 6.2.3 Results of Water Quality Assessment of 19 Watersheds in Schuylkill River Basin

6.2.4 Sources of Impairment
All four WMAs experience poor water quality. No distinction is being made among the
types of major water quality issues to associate them with any of the WMAs. All four
WMAs are dominated by the same set of water quality issues which include:
High levels of treatment plant effluent
♦ Hundreds of stormwater outfalls
♦ More than 300 years of land use
♦ Four (4) to six (6) feet of post-settlement alluvium deposition contains essentially
unlimited nutrient and fine sediment supply
♦ Excessive erosion is apparent along the length of the streams
♦ In-stream supplies of fine sediment combine with nutrients and algal toxins
♦ Overactive primary production drives the dissolved oxygen (DO) and the
acid/alkaline (pH) values into very wide daily fluctuations
Under base flow or low flow conditions, point-source discharges create the predominant
water quality problems. Water quality impairment may be improved if all treatment
facilities were upgraded with the best technology. By doing so, the facilities would
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reduce their contribution to the nutrient loading and biochemical oxygen demand (BOC)
throughout the Wissahickon Creek.
During wet weather, the Upper Wissahickon Creek study area also experiences water
quality impairments. Under storm flow or high flow conditions, stream quality becomes
impacted by sedimentation and stream erosion in addition to the pollutant loadings from
non-point sources. Protecting water quality in the creek from the effects of stormwater
runoff requires the application of a combination of different strategies. Stream
restoration can be beneficial by preventing erosion and restoring some of the lost
floodplain, wetlands and healthy riparian forests as extensively as possible. To protect
aquatic and human health, the post settlement alluvial sediments that now are
contaminated should be studied for stabilization or removal from the stream system.
Stormwater outfalls and detention basins can be retrofitted as extensively as possible to
provide areas that allow infiltration, water storage, water quality control, and the natural
hydrologic functions.

6.3 Summary of Water Quality Issues
This chapter has presented factors that contribute to the impairment of the Wissahickon
Creek water quality. It has also been demonstrated that point-source dischargers are
responsible for the predominant pollutants during dry weather in the Upper Wissahickon
Creek, while stormwater runoff contributes pollutants during wet weather. Concerns are
raised because low base flow, which provides inadequate dilution and mixing conditions,
is resulting in constantly elevated concentrations of pollutants. Given the volume of
municipal discharges into the Wissahickon Creek and its tributaries, assimilative capacity
has likely been exceeded.
All of the factors contributing to the water quality described in Section 6.1.1 through
6.1.5 and the data contained in Section 6.2.2 indicate generally poor water quality
throughout the study area. The high concentrations of pollutants, plus non-point source
pollution inputs, plus severe flooding and stream bank erosion, have led to suppressed
aquatic communities based on macroinvertebrate data. This clearly suggests that the
Wissahickon Creek is a highly impaired water body in need of restoration.
Chapters 9 and 10 discuss preventative measures and restoration strategies that can be
employed to assist in improving water quality in the Wissahickon Creek.
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CHAPTER 7
STORMWATER AND FLOODPLAIN
MANAGEMENT
The
Pennsylvania
Department
of
Environmental
Protection
guidance
document, “Guidelines for Development of
Critical Area Resource Plans,” requires a
thorough review of the links between land
use, stormwater and floodplain management.
This chapter looks at how stormwater and
floodplain related water resources have been
and will be affected by historical, current, and
future land use.

7.1 Stormwater Management
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repair and area’s degraded hydrology.

7.1.1 Historic Land Use
Almost 70% of Montgomery County, Pennsylvania, was undeveloped in 1970. Between
1970 and 2000, suburban development dominated new growth in Montgomery County
(MCPC, 2005(a)). The Montgomery County Comprehensive Plan notes that if no action
is taken to improve growth management in the municipalities, at least 55,000 additional
acres will be developed by 2025. These acres are likely to be built on land that was
farmed, wooded, or vacant in 2000 (MCPC, 2005(a)).
The change in land use over the past 35 years has decreased the amount of undeveloped
land in the county from 70% to only 45% (MCPC, 2005(a)). Approximately 60% of the
Wissahickon watershed was developed prior to the advent of runoff control ordinances
that limit impervious area or require detention of excess runoff (Fairmount Park
Commission et al., 2000). Localized flooding has resulted from the occurrence of
development without such controls. Despite the adoption of current stormwater
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management technologies, challenges still remain. As discussed in Section 2.2.2,
Montgomery County is currently developing a stormwater management plan for the
Sandy Run tributary.
7.1.2 Impervious Cover
Runoff generated from areas with a high percentage of impervious surfaces (1) disrupts
ecosystems, (2) stresses wetlands, (3) pollutes streams, (4) reduces groundwater recharge,
(5) increases flooding, (6) impairs water quality, and (7) weakens channel stability.
During storms, urban watersheds produce a greater volume of stormwater runoff and
deliver it more quickly to its streams, which results in a distinct hydrograph. Figure
7.1.2 depicts the urban stream hydrograph having a much higher and earlier peak
discharge rate compared to rural or undeveloped streams. This response causes urban
streams to have flash floods, where large amounts of water quickly move through a
stream channel. The capacity of the stream channel is exceeded during intense rain
events, and the water flows over the streambanks.

Figure 7.1.2-1 Comparison of Urban and Rural Hydrographs
The rate of flow in an urban stream over time after a rainfall event is shown by the dashed line.
The urban hydrograph has the higher and earlier peak discharge.
Source: Schueler, 2005

Approximately 25% of the land in the study area is covered with impervious surface. The
areas with the highest percentage of impervious cover are generally located along major
transportation routes, as indicated in Figure 4.4.
The typical urban stream response depicted on the hydrograph in Figure 7.1.2-1 occurs
during every storm, but the effect is most pronounced during smaller, more frequent
storms (Schueler, 2005). Urban streams experience an increased frequency and
magnitude of flooding. Intense rain events cause flash floods that often result in flood
damage. The smaller storm events frequently cause the greatest impact on streams
because they transport sediments and cause channel erosion (Schueler, 2005).
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In addition, stream flow drops abruptly after smaller storms, and can steadily decline
during dry weather due to a lack of normal groundwater recharge. As the natural base
flow declines, the percentage of discharged effluent in the stream flow increases.
Effluent discharged by sewage treatment plants (STPs) can constitute as much as 90% of
the dry weather flow in the headwaters (PWD, 2007).
7.1.3 Land Use
Residential Development

A variety of residential housing types exist in the Upper Wissahickon Creek study area,
ranging from high density housing in the boroughs to low density housing in rural areas
and on country estates. Stormwater management in residential areas is challenging
because this type of development typically includes large amounts of impervious surface
created by driveways, roads, rooftops, and turf grass lawns. Turf grass lawns are
included in the residential impervious surface list because the thick, shallow root
structure and compacted soils do not allow much of the runoff to infiltrate.
Residential areas contribute pollutants, such as nutrients and pesticides, from excessive
lawn treatment, oils, and heavy metals that run off streets, driveways, and parking lots.
These pollutants are common in residential areas because property owners are not always
aware of the environmental effects these pollutants have on water resources. Residents
may also have stormwater management facilities on their properties of which they are not
aware or fail to perform the necessary maintenance requirements to keep them
functioning properly.
Commercial and Industrial Development

Commercial and industrial areas have high percentages of impervious surface because of
large parking lots and buildings. Stormwater is often managed in one or two large
facilities that collect runoff from an entire complex. Small, decentralized best
management practices (BMPs) that help protect water quality and control discharge rates
are not common. The “Wissahickon Creek Watershed Comprehensive Characterization
Report” indicates that in the Upper Wissahickon Creek study area, large clusters of
commercial and industrial developments are found along transportation corridors (PWD,
2007).
Golf Courses

Golf course development is as disruptive to the natural hydrology of the site as any
traditional building practice.
Golf course maintenance requires intensive turf
management practices that result in runoff problems more indicative of an urban setting
than open space (United Nations, 2008). Nutrients and other chemicals in golf-course
runoff remain a large concern. In addition, groundwater use for irrigation may have a
negative affect on hydrology.
There are 6 golf courses that fall within the Upper Wissahickon Creek study area.
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Transportation

Several major arterial roads transect the study area, including the Pennsylvania Turnpike
(Rt. 276), the Fort Washington Expressway (Rt. 309), Dekalb Pike (Rt. 202), Skippack
Pike (Rt. 73) and Sumneytown Pike. Two Southeastern Pennsylvania Transportation
Authority (SEPTA) rail lines cross the Upper Wissahickon Creek study area as well.
Transportation arteries negatively impact stormwater runoff because they increase
impervious surface coverage, and because they affect adjacent, hydrologically-sensitive
areas. These areas are often wetlands or riparian corridors, both of which naturally
manage stormwater runoff. Limited space for building new roads impedes the
management of stormwater runoff. For transportation safety reasons, roads are designed
to shed stormwater as quickly as possible. Fast-flowing stormwater runoff contributes to
the higher and earlier peak discharge depicted in Figure 7.1.2-1. However, the water
velocity must be managed properly; if piped directly into the streams, it can destroy their
channels.
Open Space

Open spaces, especially meadows and forest, retain their natural hydrologic function
because trees and meadow vegetation can absorb stormwater. Much of the land along the
Wissahickon Creek stream corridor is protected and managed by the Wissahickon Valley
Watershed Association. Additionally, Fort Washington State Park occupies 484 acres of
land in Whitemarsh Township (PWD, 2007). Therefore, much of the stormwater
management challenges and flooding problems exist in the tributary drainage areas.
7.1.4 High Value Water Resource Areas
In addition to creating impervious surfaces, existing land uses in the Upper Wissahickon
Creek study area have disturbed important areas that manage stormwater by way of the
natural hydrologic cycle. High value water resource areas are natural lands strongly
linked to the watershed’s hydrology. These areas include floodplains, wetlands,
groundwater recharge areas, steep slopes, headwater streams and associated drainage
areas, forested areas, and water bodies (e.g. ponds). The remaining high value water
resource areas in highly developed areas are susceptible to land use changes because
much of the less sensitive land has already been developed. The following discussion
provides information about areas that can be protected to maintain hydrologic integrity.
Floodplains

A floodplain is a low, flat area on either side of a stream that can accommodate a large
volume of water during a flood, thereby lessening downstream flood damage.
Floodplains perform essential functions in a landscape; they store floodwaters, reduce
high flows, and if protected, maintain water quality, allow for groundwater recharge, and
prevent erosion. Floodplains are complex ecosystems that provide habitat for wildlife
and recreational opportunities and aesthetic benefits for humans.
Wetlands

A wetland is an area inundated or saturated by surface or groundwater to the extent that it
supports a unique ecosystem with vegetation adapted to grow in saturated soils. Swamps,
marshes, bogs, and other wetland areas contribute to hydrologic integrity through their
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complex physical, chemical, and biological interactions. Wetlands are home to myriad
aquatic and terrestrial flora and fauna, and provide surface and subsurface water storage,
nutrient cycling, particulate removal, water filtration or purification, groundwater
recharge, shoreline erosion protection, and recreational and aesthetic opportunity and
appreciation. Developing or filling wetlands destroys their hydrologic function.
Preserving natural wetlands can reduce flood damage, maintain stream-bank stability, and
preserve water quality; and does so at a much lower cost than re-creating wetlands or
their functions by other means.
Figure 1.1.3 illustrates the wetlands and 100-year floodplains surrounding the
Wissahickon Creek and its tributaries.
Groundwater Recharge Areas

Groundwater recharge areas allow surface water to freely seep into the subsoil and
eventually into an aquifer, where groundwater may flow to the surface via natural
discharge sites, such as wetlands, springs, or streams. Groundwater in this study area is
primarily used for public water supply or commercial and industrial purposes, including
golf course irrigation. Paved or compacted groundwater recharge areas cannot function
properly, and can lead to decreased stream baseflow.
Because soils are more permeable in undisturbed lands, they function as groundwater
recharge areas. The following is a list of large, undisturbed regions in the Upper
Wissahickon Creek study area. These high water resource areas should remain
undisturbed by development.
♦ Knapp Woods, a fairly mature mixed-deciduous forest in Montgomery Township;
♦ Penllyn Woods Park, an area of forested wetlands in Lower Gwynedd Township;
♦ Armentrout Preserve, in Whitpain Township;
♦ Camp Woods may be the only stand of mature deciduous woods in the watershed
(outside of Fairmount Park) that is publicly accessible, located in Whitpain
Township;
♦ Prophecy Creek Park in Whitpain Township contains a pond, wetlands, woods,
and fields with hedgerows;
♦ Willow Lake Farm in Whitpain Township is primarily farm fields and pastures;
♦ Four Mills Nature Reserve is a conserved area along the stream corridor in
Ambler and Upper Dublin Township;
♦ The 493 acre Fort Washington State Park in Whitemarsh Township is of primary
importance due to its size and location within the watershed.
Steep Slopes

Steep slopes are natural land features with grades greater than 15% – the slope at which
soil erosion potential increases significantly. While the Upper Wissahickon Creek study
area generally consists of flat or gently rolling terrain, Figure 1.1.5 depicts several areas
with grades in excess of 15%. Earth disturbance activities on steep slopes disrupt land
drainage patterns and cause surface runoff to accelerate. This causes erosion and the
deposition of sediment into streams, which then alters hydrology, degrades water quality,
disrupts aquatic habitat, and adversely affects riparian corridors. When present, the
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following factors and circumstances increase the chance that stormwater will flood lowlying areas: (1) re-grading sloped areas, (2) changing a slope’s vegetated cover, and (3)
building structures and other impervious infrastructure. Disturbing the natural features on
steep slopes can also reduce groundwater recharge, leading to decreased stream
baseflows.
High demand for scenic amenities offered by highland areas threatens the integrity of
steep slopes (MCPC, 2005 (b)). Municipalities and the Montgomery County
Conservation District enforce erosion and sediment controls during all earth disturbance
activities. County open space funding is often made available to municipalities and
private, non-profit organizations to preserve or acquire steep slope areas (MCPC et al.,
2007). Section 10.2 recommends a strategy to protect steep slopes.
Headwater Areas

Headwater areas are a watershed’s uppermost region and are where a stream’s water
supply originates. Headwater areas contain seasonal and perennial streams and are often
closely linked to groundwater. The headwater area operates as a natural hydrologic
system; hydrologic, geomorphic, and biological processes interact complexly in the
headwater area and affect overall stream integrity and quality. Development in
headwater areas can prevent stormwater infiltration and thereby increase runoff quantities
and velocities.
The headwaters of the Wissahickon Creek originate immediately south of the
Montgomeryville Mall complex in Montgomery Township. Increased downstream
flooding and other water quality and quantity issues are associated with impervious cover
and uncontrolled stormwater in the headwater areas. Municipalities have passed
ordinances and regulations to mitigate the impact of future development, but retrofitting
existing development in headwater areas remains challenging (Fairmount Park
Commission et. al., 2000). Section 10.3 recommends solutions to protect headwater and
water supply zones in the Upper Wissahickon Creek study area.
Riparian Corridors

A riparian corridor is the land directly adjacent to (or surrounding) a waterway. Riparian
areas are terrestrial links to streams and distinctly affect waterways and their surrounding
landscape. If properly vegetated, riparian corridors perform a range of valuable
functions: they improve surface and groundwater quality, provide habitat for aquatic and
terrestrial ecosystems, stabilize stream bank and beds, filter nutrients and sediment,
reduce the impact of peak flows, and provide shade to minimize temperature and pH
fluctuations.
7.1.5 Wissahickon Creek Tributaries
The growing prevalence of impervious surfaces increases the rate and volume of
stormwater runoff and accelerates erosion and streambank undercutting. The
Wissahickon Creek Watershed Comprehensive Characterization Report found that the
main stem of the Wissahickon Creek is not severely affected by stormwater outfalls
(PWD, 2007). The report, however, found that geomorphic instability caused by
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stormwater outfalls is a serious problem in tributaries and smaller stream reaches (PWD,
2007). In essence, these natural streams have been integrated into the stormwater
collection system, but lack the protection of stream channels. As a result, stormwater
outfalls and natural surface runoff flow paths (i.e., gullies) have been scoured and
enlarged. Consequently, tributaries and gullies have contributed much sediment to the
main stem. Restoration of tributary stormwater damage is addressed in Section 10.4
“Restore Stream Channels and Riparian Corridors.”
7.1.6 Future Challenges
In recent years, Montgomery County has experienced a pattern of drought: from 1961 to
1967, 1979 to 1981, 1991 to 1992, and 1999 to 2002. The county and most of the
Delaware River Basin experienced the worst drought in the early 1960s; dry conditions
prevailed for nearly six years, and to compensate, resource projects were developed to
expand public water supplies. Drought is likely to affect the entire county, although
some regions may be particularly vulnerable due to their dependence upon easily
diminished water sources (MCPC et al., 2007). During wet periods, however, rapid
stormwater runoff and decreased infiltration in the Upper Wissahickon Creek study area
will likely persist if stormwater management improvements are not implemented. The
Upper Wissahickon Creek is drought prone because it lacks groundwater recharge. To
help alleviate the lack of recharge and the impacts from drought periods, Section 10.1
“Retrofit Stormwater Basins” discusses stormwater basin retrofits to improve infiltration
and mitigate current and future stormwater conditions.
In 2000, single family detached housing was the dominant land use in Montgomery
County, and occupied 32.2% of the land. A growing population, shrinking households,
and expanding lot sizes in new single family detached residential developments indicate
that residential expansion will continue into the future (MCPC, 2005(a)). Growth in the
Wissahickon Creek watershed will continue to challenge all phases of water resource
management including stormwater management. The recommendations in Section 10.2
are meant to address these challenges by helping municipalities review and update
ordinance protections.

7.2 Floodplain Management
Floodplain management is conducted at the municipal level and is guided by the
requirements of the Federal Emergency Management Agency (FEMA). Floodplain
management ordinances dictate what kind of development occurs in the floodplain and
regulate the placement of fill in the floodplains. Flooding is a major concern to many
residents and municipal officials in the study area. Flooding, however, does not occur
with the same intensity or consistency throughout the study area. Of the 1,633 acres of
floodplain delineated in the Upper Wissahickon Creek study area the largest floodplain
area exists within Water Management Area 4 (WMA 4), which contains 793 acres or
approximately 49% of the total floodplain area in the study area. The Montgomery
County Natural Hazards Mitigation Plan identified the number of structures or units
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within the 100-year floodplain, which can be used as an indicator of potential flood
threats that may occur surrounding the floodplain (MCPC et al., 2007). Figure 7.2
depicts the structures located in floodplains within the study area; 301 units lie in the
Sandy Run and the Pine Run floodplains (WMA 4), and 124 units lie in floodplains in
WMA 3. WMA 4 and WMA 3 contain approximately the same average units per acre of
floodplain, 0.38 and 0.37 respectively.
Flood insurance claims data has been collected and used as an indicator of flood damage
since the start of the FEMA's National Flood Insurance Program (NFIP), which provides
federally-backed flood insurance in communities that adopt and enforce floodplain
management ordinances to mitigate future flood losses. Repetitive loss indicates that
flooding is a recurring economic and environmental problem, and applies to properties
that endure two or more losses greater than $1,000. The two losses must occur between
10 days and 10 years of each other. While insurance claims can provide a general picture
of flood damage within the basin, they only reflect a fraction of the total cost of property
damage caused by flooding. In addition to residential and commercial properties not
covered by flood insurance, much infrastructure – roads, bridges, canals, and utility lines
– can suffer damage not captured by this indicator or by insurance program records.
Table 7.2 provides a summary of data from the Montgomery County Natural Hazards
Mitigation Plan and FEMA, and includes the number of structural units, acres of
floodplain, and properties damaged for each municipality within the study area to
indicate the economic impact of flooding. The numbers of structures within the Upper
Wissahickon Creek study area floodplains directly correlate with the cost of flood and
stormwater damage inflicted upon repetitive loss properties. WMA 4, with the largest
number of structures, received the highest payout – $11,786,825.78 – which accounts for
approximately 93% of the study area’s total damage.
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Table 7.2 Severity of Flood and Stormwater Damage to
Upper Wissahickon Creek Municipalities
# PropertiesAcres
# Units in
# Units per Repetitive and
of
Municipalities
FloodAcre of
Severe
FloodRepetitive
plain
Floodplain
plain
Losses

Study Area Totals:

451

1,633

47
3
32

245
2
30

10
2
0

0.28

Total Payouts –
Repetitive and
Severe
Repetitive Loss

79

$12,646,363.00

0.19
1.50
1.07

0
0
0

$0.00
0
0

211
2
0

0.05
1.00
-

0
-

0
-

0
0
26
0

0
0
504
6

0.05
0.00

2
0

$94,236.08
0

25
1
0
0

394
104
0
0

0.06
0.01
-

2
0
-

$94,236.08
0
-

0
124
50

18
336
54

0.00
0.37
0.93

17
7

$765,300.85
$243,658.98

Water Management Areas
WMA 1
Montgomery Township
Lansdale Borough
Upper Gwynedd
Township
North Wales Borough
Worcester Township
Lower Gwynedd
Township
Whitpain Township
WMA 2
Montgomery Township
Lower Gwynedd
Township
Whitpain Township
Horsham Township
Ambler Borough
Upper Gwynedd
Township
WMA 3
Ambler Borough
Lower Gwynedd
Township
Upper Dublin Township
Whitpain Township
Whitemarsh Township
WMA 4
Upper Dublin Township
Abington Township
Whitemarsh Township
Springfield Township

6
104
0.06
1
$6,419.90
67
119
0.56
1
$258,454.86
1
59
0.02
6
$188,687.58
0
0
2
$68,079.53
301
793
0.38
60
$11,786,825.78
58
435
21
$7,976,182.56
0.13
233
111
2.10
9
$284,486.43
10
204
17
$3,033,156.31
0.05
0
43
0.00
13
$493,000.48
Source: Montgomery County Natural Hazards Mitigation Plan, 2007
Federal Emergency Management Agency, 2007

7.2.1 Land Use
Existing land use in the highly developed Upper Wissahickon Creek study area affects
the severity and periodicity of flooding. In urban areas after intense rain events, stream
flows tend to have high peaks that discharge very early. High volumes of rapidly
discharging urban runoff trigger flash floods and cause flood damage. Temple University
is conducting two studies within the Upper Wissahickon Creek study area that focus on
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problems associated with urban flooding. “The Sandy Run Floodplain Delineation” is a
fourteen-month study to model the flooding problems and to create new floodplain maps
for submission to the Federal Emergency Management Agency (CSC, 2004-2008). The
“Fort Washington Flooding and Transportation Improvement Study,” will analyze
flooding and transportation problems in the Fort Washington area and will prepare a
Development Implementation Plan with short and long-term recommendations (CSC,
2008).
The following three hurricanes caused the worst inland flooding in Montgomery County:
Hurricane Diane in August 1955, Hurricane Agnes in June 1972, and Hurricane Floyd in
September 1999 (MCPC et al., 2007). Several stream areas along the Upper Wissahickon
Creek have sustained repeated damage from flooding, and are considered among the most
heavily flooded areas in the United States. According to the Montgomery County
Natural Hazards Mitigation Plan (MCPC et al., 2007), these areas include Ambler
Borough (Rose Valley Creek, Tannery Run, Stuart Farm Creek); Madison Avenue /
Sandy Run; Hillside / Sandy Run; Pennsylvania Avenue / Fort Washington; and the Fort
Washington Business Center.
During heavy rainfalls of short duration, minor floods are common along all major creeks
and tributaries (Abington Township, 2007). Major floods occur in WMA 4. The Sandy
Run Creek watershed has had disastrous flooding over the years resulting in the loss of
human life and extensive property damage. In a 1973 study conducted by the Army
Corps of Engineers and based principally on the rate of land development, future flood
levels were projected to increase to depths of 6 to 9 ½ feet (Abington Township, 2007).
Since the severe flood of 1996, Abington Township has spent $14,000,000 on flood
control projects throughout the Township. Also, as a result of food damage, Abington
Township has purchased 38 homes in the floodplain for $7,500,000 (PWD, 2007).
Natural Hydrograph Impediments

Many undersized culverts and historic bridges in the watershed create intermittent
hazards when they limit water flow and cause upstream flooding. During significant
rainfall events, debris washes into streams and clogs insufficiently-sized infrastructure.
The type of precipitation events that cause floods can vary dramatically as well (MCPC et
al., 2007). Clogged culverts are partially responsible for residential flooding in the
watershed. A SEPTA train bridge on the R5 Line, for example, was severely damaged
during a flood in 2001. Bridge reconstruction began in late 2001 and continued into
2002; the new bridge provides a substantially larger opening for the Sandy Run, which,
during floods, enables a greater flow to pass through and reduces flood elevations
upstream by a few feet. Additional flood damage may occur in the winter when ice
buildup reduces culvert conveyance capacities. Undersized bridges or bridges clogged
with debris can cause backwater, which commonly triggers more intense upstream
flooding (MCPC et al., 2007).
The four Water Management Areas experience various levels of flooding; WMAs 1 and 2
are the most flood prone, and WMAs 3 and 4 are the least. The following discussion
contains relevant information on flooding in each of the Water Management Areas.
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Water Management Area 1

According to their comprehensive plans or open space plans, recent stormwater
infrastructure improvements have alleviated flood-related impacts in Lansdale, and few
flood or stormwater concerns exist in North Wales Borough (See Appendix A).
Water Management Area 2

Lower Gwynedd Township states that few flood concerns exist in its residential areas
(See Appendix A).
Water Management Area 3

Three tributaries of the Wissahickon Creek have flooded several homes and businesses in
Ambler Borough. Floodplain encroachment by development and undersized, constricted
stream channels contribute to flooding in Ambler (See Appendix A). In Upper Dublin
Township, most flooding is caused by unmanaged stormwater from developments built
prior to the enactment of current stormwater regulations. Also, the Whitemarsh
Township Stormwater Task Force has identified strategies to prevent flooding and has
made stormwater management improvement a priority.
Water Management Area 4

In Whitemarsh and Upper Dublin Townships, a hotel and several office buildings in the
Fort Washington Business Center along Pennsylvania Avenue lie within Pine Run’s 100year floodplain (Pine Run is a tributary of Sandy Run). In addition, other office
buildings, parking lots, and roads in the Fort Washington Business Center lie within
flood-prone areas. The Business Center is a major employment center in the county, and
is located at the Fort Washington interchange of the Pennsylvania Turnpike; however,
flooding hinders the success of this facility as an economic growth and development
center. Offices and manufacturing facilities located along Virginia Drive and adjoining
roads are impassable during significant floods, which disrupt access to numerous
commercial operations in the business center (MCPC et al., 2007). Stormwater systems
clogged with sediment are thought to be the cause of flooding in Springfield Township.
Homes on Madison Avenue near Sandy Run in Abington Township have been flooded on
numerous occasions; flooding caused by a localized storm in the summer of 1996 was
particularly severe. During that storm, water trapped and drowned two people in the
basement of their home. With mitigation funding provided after that disaster, thirteen
homes were purchased and removed, and two homes on Madison Avenue were elevated
above the 100-year flood elevation.
Flooding from a small tributary of Sandy Run Creek damaged homes on Maple Avenue
and Meyer Avenue. Two stormwater-impound basins in Abington Township were
constructed upstream of an area with flood-prone homes. During Tropical Storm Allison
in 2001, the discharge culvert became clogged; water overtopped the basin and caused
additional flooding on the properties (MCPC et al., 2007).
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7.3 Summary of Stormwater and Floodplain Management
The extent of the economic impact caused by more frequent flooding has stimulated
numerous local and federal responses. Examples of these responses include:
♦ The Center for Sustainable Development at Temple University’s campus in
Ambler, Pennsylvania, undertook a fourteen-month study to model flooding
problems in the Sandy Run Watershed and prepared new floodplain maps for
submission to the Federal Emergency Management Agency (CSC, 2008).
Additionally, the Center is conducting studies to recommend changes to the
existing transportation network and stormwater management infrastructure (CSC,
2008).
♦ Because of serious flood-related impacts to economic development in the Fort
Washington Business Center and the Borough of Ambler, a stormwater
management plan for the Sandy Run drainage area is being prepared by the
Montgomery County Planning Commission under Act 167.
♦ In addition, the Montgomery County Natural Hazards Mitigation Plan, which
addresses flood mitigation measures in the Wissahickon Creek Watershed, has
been adopted by the County Commissioners and is being considered for adoption
by municipalities.
Stormwater and floodplain management remain a serious concern in the Upper
Wissahickon Creek study area. Approximately 60% of the Wissahickon Creek watershed
was developed prior to the implementation of runoff control ordinances and technology
that limit impervious area or require detention of excess runoff (Fairmount Park
Commission et al., 2000). Flooding caused by excess stormwater runoff has resulted in
injuries and deaths, property damage, and disruption in transportation and commerce in
this area (Mandarano et al., 2006). Several areas in the study area, mainly in WMA 4 and
WMA 3, have sustained repeated damage from flooding and are considered among the
most heavily flooded areas in the United States. Increased incidences and severity of
flooding are linked to considerable development and suburbanization within the
watershed. Strategies to mitigate flood problems and implement floodplain restoration
projects are provided in Section 10.4 “Restore Stream Channels and Riparian Corridors.”
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CHAPTER 8
ADVERSE IMPACTS AND CONFLICTS
In accordance with the guidance document,
“Guidelines for Development of Critical
Area Resource Plans,” determining the
potential adverse impacts or conflicts
among users and among areas within a
Critical Water Planning Area is a
prerequisite to building a consensus on a
set of alternative solutions. In addition, the
Pennsylvania Water Resources Planning
Act (Act 220) requires the identification of
existing and potential adverse impacts on
uses or conflicts among users or areas.
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Recognizing the importance of achieving
stakeholder consensus regarding adverse
impacts and conflicts, the contract team
worked with the Upper Wissahickon Advisory Committee (UWAC) to evaluate the
analyses provided in Chapters 3, 4, 5, 6, and 7. It was not sufficient, however, to simply
identify the predominant adverse impacts. Understanding the relationship between and
the cumulative effect of these impacts across water management area boundaries became
a prerequisite to evaluating which solutions best address the adverse impacts.

8.1 Adverse Impacts
Using interwatershed water transfers to bolster an inadequate supply of water for public
consumption will not eliminate all undesirable circumstances in the Upper Wissahickon
Creek study area. In particular, degraded water could spoil available water to the extent
that it can no longer be used as a water supply; sources of impairment like this ought to
be addressed to avoid potential water supply conflicts.
The scope of water resource assessments must go beyond measuring the volume of
supply. The values and benefits of a functional hydrologic cycle have become
disconnected from water supply needs in the study area, because water supply needs are
supplemented by sources outside the watershed. If users within the study area relied
solely on intrawatershed recharge sources, they would consider precipitation a resource
and recognize the importance of infiltration and water-quality BMPs (rather than merely
view them as destinations for nuisance runoff).
Potential conflicts are apparent when a broader definition of water supply is embraced.
The quantity and quality of water available to support nonwithdrawal uses – habitational,
recreational, and economic – must also be considered. This comprehensive approach to

Chapter 8 – Page 1

water management is echoed in the Pennsylvania Department of Environmental
Protection’s guidance document. The document refers to Act 220’s definition of
“reasonable and beneficial use” as:
The use of water for a useful and productive purpose, which is reasonable
considering the rights of other users and consistent with the public interest, in a
quantity and manner as is necessary for efficient utilization. The term includes
withdrawal and nonwithdrawal uses.

The supply of water, from groundwater aquifers and from water diverted to the Upper
Wissahickon Creek study area, has supported rapid and extensive development. This
increase in development and subsequent human population growth exceed the carrying
capacity of the hydrologic component of the watershed.
The contract team in conjunction with the UWAC reviewed the results of the hydrologic
analyses performed on the study area, as summarized in Table 8.1-1, and concluded that
the following adverse impacts need to be addressed: (1) low base flow (geology,
groundwater pumping, decreased infiltration to groundwater), (2) channel instability
(stormwater, lack of vegetative cover and riparian buffers), (3) degraded water quality
(point source discharges, low base flow, and changes to aquatic habitat), and (4)
increased flooding (stormwater, impervious surface).
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Table 8.1-1 Water Resources Data and Analyses for the Upper Wissahickon Creek Study Area
WATER
SUPPLY

IMPERVIOUS SURFACE

Issues

Total Study Area

WATER QUALITY

% of Total % of Total
Units Total FEMA
% of
%
Screening Floodplain
Parameters that Exceed Water
in
PayoutsRiparian
Drainage Miles Area Impervious Impervious Impervious Indicator
Size
Quality Criteria or Reference
Management in Total
Flood- Repetititve Corridor
Area
of (Acres) Cover
**
(Acres)
Values along Wissahickon
Area
Study Area
plain
(Losses)
Vegetated
(Acres) * Stream
Creek***

25658 81.59 6332

25%

N/A

100%

10.42
-0.38

Management Area 1

4712

13.8

1397

29.6%

100%

5%

Upper Gwynedd Township
Montgomery Township
Lansdale Borough
North Wales Borough
Lower Gwynedd Township
Worcester Township

3008
708
444
374
82
65

11.1
1.3
1.2
0.2
0.0
0.0

858
242
125
133
20
13

29%
34%
28%
36%
24%
20%

61%
17%
9%
10%
1.4%
0.9%

3%
1%
0.5%
1%
0.1%
0.1%

Whitpain Township

CHANNEL
FLOODING & STORMWATER STABILITY

31

0.0

6

19%

0.4%

0.0%

Management Area 2

7163

22.9

1605

22.4%

100%

6%

Lower Gwynedd Township
Whitpain Township
Montgomery Township
Upper Gwynedd Township
Horsham Township
Ambler Borough

5074
1543
277
176
62
31

18.0
4.1
0.3
0.5
0.0
0.0

1184
197
163
18
35
8

23%
13%
59%
10%
56%
26%

74%
12%
10%
1%
2.2%
0.5%

5%
1%
1%
0.1%
0.1%
0.0%

Management Area 3

5292

22.3

1185

22.4%

100%

5%

Upper Dublin Township
Whitpain Township
Whitemarsh Township
Ambler Borough
Lower Gwynedd Township

2314
1633
698
515
132

11.7
6.0
2.8
1.8
0.0

529
358
77
192
29

23%
22%
11%
37%
22%

45%
30%
6%
16%
2%

2.1%
1.4%
0.3%
0.7%
0%

Management Area 4

8491

22.6

2145

25.3%

100%

8%

Upper Dublin Township
Abington Township
Whitemarsh Township
Springfield Township
Upper Moreland Township
Horsham Township

5283
2112
855
203
25
13

15.0
1.9
4.9
0.8
0.0
0.0

1370
564
164
27
12
8

26%
27%
19%
13%
48%
62%

64%
26%
8%
1%
0.6%
0.4%

5%
2%
0.6%
0.1%
0.0%
0.0%

2.55

6.95

10.42

1633

451 $12,646,363
0

0

$0

211
2
30
2
0
0

10
3
32
2
0
0

0
0
0
0
N/A
N/A

47%
45%
49%
44%
Fecal coliform, Chlorophyll-a,
23% NO3, TKN, Total Phosphorus,
0% Total Nitrogen, Temperature,
Aluminum, TSS, Turbidity
N/A
N/A

0

0

N/A

N/A

504

26

$94,236

41%

394
104
6
18
0
0

25
1
0
0
0
0

$94,236
0
0
0
N/A
N/A

336

124

$765,301

104
119
59
54
0

6
67
1
50
0

$258,455
$188,688
$68,080
$243,659
$6,420

45%
27%
Insufficient data. Results
45%
expected to be similar to WMA 1
4%
and WMA 3.
N/A
N/A

49%
47%
54%
Fecal coliform, Chlorophyll-a,
60%
NO3, TKN, Total Phosphorus,
27% Total Nitrogen, Temperature
N/A

793

301 $11,786,826

51%

435
111
204
43
0
0

58
233
10
0
0
0

55%
29%
48% Fecal coliform, Chlorophyll-a,
NO3, TKN, Total Phosphorus,
29% Total Nitrogen, Temperature
N/A
N/A

$7,976,183
$284,486
$3,033,156
$493,000
N/A
N/A

* Parameters are calculated for the portion of the municipality that falls within each management area.
** Screening Indicator = 50% Q7-10 (Surface Water Lowflow) + Total Discharges in Drainage Area – Total Withdrawals (Surface and Ground Water
Withdrawals) within Drainage Area
*** Source: Philadelphia Water Department, 2007, p. 4.79
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Table 8.1-1 provides an overview of the data used to verify the water resource issues in
each of the study area’s four WMAs. Pale-yellow column headings identify the various
parameters that have been calculated. The following information is helpful in
interpreting the recorded values.
♦
♦
♦

The totals for each parameter computed for municipalities within a WMA are
recorded in the shaded rows corresponding to WMA 1, 2, 3 and 4 respectively.
The totals for each parameter for the entire Upper Wissahickon Creek study area
are recorded at the top of each column in the dark-gray row labeled “Study Area
Totals.”
The parameter titled “Water Supply Screening Indicator” is calculated according
to the following equation: Screening Indicator = 50% Q7-10 (surface water low
flow) + Total Discharges in Drainage Area – Total Withdrawals (surface and
groundwater) within Drainage Area

The water resources data and analysis (summarized in Table 8.1-1) assisted the Upper
Wissahickon Advisory Committee (UWAC) reach a consensus on the most significant
adverse impacts to water resources in each of the four WMAs. The adverse impacts
selected within each WMA are listed in Table 8.1-2. These adverse impacts will be
described in more detail in Sections 8.1-1 through 8.1-4.
Table 8.1-2 Issue Confirmation by Water Management Area

Water
Management
Area
WMA 1
WMA 2

WMA 3

WMA 4

Municipalities
within WMA boundary
Montgomery Twp.
Lansdale Borough
Upper Gwynedd Twp.
North Wales Borough
Montgomery Twp.
Lower Gwynedd Twp.
Whitpain Twp.
Upper Dublin Twp.
Lower Gwynedd Twp.
Ambler Borough
Whitpain Twp.
Whitemarsh Twp.
Abington Twp.
Springfield Twp.
Upper Dublin Twp.
Whitemarsh Twp.
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Adverse Impacts
Channel Instability
Low Base Flow
Degraded Water Quality
Flooding
Degraded Water Quality
Channel Instability

Flooding
Channel Instability

8.1.1 Low Base Flow
Until recently, stormwater management had not adequately emphasized the importance of
infiltration or water quality. Past stormwater practices, which dealt exclusively with
volume control, have contributed to many unfavorable conditions in the watershed:
floods, unstable stream channels, reduced infiltration, diminished assimilative capacity of
the creek, and degradation from polluted runoff. Increased stormwater flows and
volume-targeted stormwater management techniques are partially to blame for low
baseflow in the headwaters of Wissahickon Creek in WMA 1.
Headwaters link groundwater and surface water and connect terrestrial and aquatic
ecosystems. The most hydrologically and biologically sensitive elements in the drainage
network, headwaters and first order streams warrant special attention and protection.
More development and impervious surface coverage increases the volume of runoff and
decreases the level of groundwater recharge. Headwaters and first order streams reflect
changes in groundwater levels most intensely.
Although the water analysis screening tool indicated a surplus of water supply in the
aggregate study area, the water availability analyses provided in Chapter 4 identified a
water-supply deficit in WMA 1. Because groundwater withdrawals in WMA 1 are
exported to public water supply service areas outside the study area, and because no large
water volumes are discharged into the headwaters of the Wissahickon Creek, the stream’s
baseflow is often low and sometimes dry. The “Nutrient and Sediment TMDL
Development for the Wissahickon Creek, Pennsylvania – Final Report” notes that
“several portions of the headwaters and tributaries have exhibited no baseflow” during
various inspections and site visits in Water Management Area 1 between 1997 and 2002
(EPA, 2007 (a)).
The headwaters of the Wissahickon Creek may be subject to intermittent flows resulting
from natural (low permeability geology) and/or built (urbanizing) conditions associated
with increased development and the North Penn production wells in the watershed. Even
though the exact causes of the low flow conditions are not yet fully understood, a
comparison of USGS quadrangles for Lansdale, Pennsylvania, between 1951 and 1966
reveals significant development in the headwaters area. The maps also show that the
stream’s classification changed from perennial to intermittent. The map analysis
provided in Section 5.3 suggests that the stream is historically perennial.
Furthermore, a 1999 report published by the U.S. Geological Survey and the U.S.
Department of the Interior described a scenario with no groundwater pumping and
compared the results to a 1994 scenario representative of intensive groundwater pumping
in the Lansdale area (Senior and Goode, 1999). Groundwater pumping rates in 1994
were typical of the high levels of pumping that had occurred in the Lansdale area prior to
and during 1994. Since 1994, less groundwater has been pumped to supply drinking
water because more surface water is transferred between watersheds, and industrial
groundwater consumption has declined (Senior and Goode, 1999). The results of the
comparison showed that intensive pumping had a “major effect on the regional water
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balance and flowpaths” (Senior and Goode, 1999). All groundwater discharges to the
Wissahickon Creek in a no-pumping scenario were captured by wells in the intensivepumping scenario. Also, a 2005 study published by the USGS states that reduced
baseflow in a reach of the Wissahickon Creek north of Sumneytown Pike likely resulted
from pumping activity nearby (Senior et al., 2005).
Despite having visual evidence of low baseflow and some groundwater-pumping
modeling research, sufficient data is not available to determine the exact cause or
combination of causes of low baseflow. 1 The TMDLs for the Wissahickon Creek,
however, identify several potential sources of baseflow reduction, specifically
groundwater pumping and increased impervious surface coverage, which decreases the
precipitation’s ability to infiltrate and recharge groundwater deposits (DEP, 2003). Until
research establishes why low baseflow conditions exist in the Wissahickon’s headwaters,
stream baseflow can be increased by maximizing infiltration rates.
8.1.2 Channel Instability
Increasing infiltration of runoff can also help mitigate the adverse impacts of channel
instability and erosion on stream channels cased by the increased volumes and velocities
of stormwater runoff. As discussed in Chapter 7 “Stormwater and Floodplain
Management,” the creek and its tributaries exhibit significantly increased flows
immediately following the onset of a precipitation event. This “flashiness” undermines
banks and adds sediment to the streams. Stormwater runs off roofs, sidewalks,
driveways, and streets in the densely-developed neighborhoods of the Wissahickon
Creek’s drainage area, causing large volumes of fast-moving water to be discharged “into
what are normally scarcely noticeable streams” (FOW, 2006). This rapidly flowing
stormwater erodes stream banks and the landscape, and deposits significant amounts of
sediment into the stream. As the sediment settles to the bottom of the creek, it can bury
the habitat of aquatic organisms living on the streambed. These aquatic organisms,
including insect larvae, normally serve as a critical food source for larger aquatic species
such as fish. By burying a source of food low in the food chain, sedimentation can have
far-reaching adverse impacts on the aquatic ecosystem (FOW, 2006). High sediment
concentrations add cost to the treatment of drinking water and also add nutrients, metals,
and other pollutants that often adhere to sediment particles to the water supply.
The loss of riparian woodlands and floodplains exacerbates erosion problems by
removing networks of root systems, thereby destabilizing banks; filtration and infiltration
benefits of riparian vegetation are also lost. Channel instability leads to the excessive
accumulation of sediment, nutrients, metals, and other pollutants in streams, which
degrades water quality.

1

Note: The USGS is preparing a groundwater flow model for the headwaters area of the Wissahickon
Creek as part of the USEPA remedial investigation of the North Penn Area 7 Superfund Site; it will
simulate the direction of groundwater flow and contaminants. This study, when published, may provide
additional insight into the potential causes of low baseflow in the headwaters of the Wissahickon Creek.
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8.1.3 Degraded Water Quality
Stream water quality is degraded not only by sediments resulting from bank erosion, but
also by low levels of dissolved oxygen and the addition of nutrients, bacteria, oils,
greases, and toxins. Several sources of point- and nonpoint-source pollution may
contribute to the impairment of water quality in the Wissahickon Creek: sewage
treatment discharges, industrial discharges, stormwater runoff, and superfund sites
affecting the groundwater. Low baseflow in the headwaters exacerbates water quality
problems because the diminished flow cannot dilute or assimilate the volume of
pollutants.
Water quality can become so degraded that it threatens the availability of water for
“reasonable and beneficial uses” which include drinking water consumption, recreational
contact, and aquatic life consumption. Water quality in the Wissahickon Creek has been
poor enough to threaten public health and safety. Temporary bans on fishing, swimming
and drinking were enacted in 2006 after bacteria from failed sewage treatment plant
(STP) processes and industrial toxins were released into the steam. Additionally, the
potential threats to public health are particularly high within the Wissahickon Creek
because its waters support downstream users. The confluence of the Wissahickon Creek
with the Schuylkill River is close to a Philadelphia Water Department (PWD) drinking
water intake. At least one of the previous bans on drinking water from the Wissahickon
Creek also resulted in the temporary closure of the PWD water intake (EPA, 2007 (b)).
Degraded water quality does not only affect the amount of water available for
consumption, but it also adversely impacts aquatic habitat. The Wissahickon Creek
accepted multiple discharges of raw and/or partially treated sewage from the Ambler
Sewage Treatment Plant and the Upper Gwynedd Township Sewage Plant in 2006. One
incident that involved toxic chemicals resulted in an extensive fish kill, involving at least
1,000 fish (Delaware River Keeper, 2006).
The Pennsylvania Department of
Environmental Protection (PADEP) has an ongoing program to assess water quality by
identifying streams that do not meet the water quality standards for the designated uses.
The non-compliant streams are designated as “impaired” streams. The PADEP has
identified stream segments throughout the Upper Wissahickon Creek study area and
placed them on the 303(d) Integrated List Report due to nutrient impairments. The most
recent assessment of segments of the Wissahickon Creek in 2003 determined that the
creek was failing to support its designated aquatic life use as a result of habitat
modification and urban stormwater runoff (DEP, 2006).
The Wissahickon Creek is used for boating, fishing and drinking water, but also carries
discharges from numerous large STPs and industries. The Wissahickon Creek acts as a
sink for wastewater treatment plants and as a provider of water to support contact
recreational uses, fishing and drinking which is a definite conflict of uses and purposes.
The conflicting uses need to be managed properly to ensure that water quality is
preserved and all uses are allowed.
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8.1.4 Increased Flooding
Unmanaged stormwater runoff and consequent flooding can devastate the watershed’s
economy. Unable to handle the torrent of runoff generated by development, streams
overflow their banks and flood impervious areas. Friends of the Wissahickon reported
that flood waters have repeatedly “raged into the Wissahickon doing millions of dollars
in damage to the (Wissahickon) Park and wrecking bridges that had weathered decades of
storms in the past” (FOW, 2006).
Flood problems are not limited to Wissahickon Park; high flows in the Rose Valley Creek
and Tannery Run have caused flooding in Ambler (WMA 3), and high flows in the Sandy
Run and Pine Run frequently flood areas of WMA 4. Backwater conditions caused by
flooding along the main stem of the Wissahickon Creek can extend flooding into the
tributaries. Although the ordinance review conducted in Chapter 2 revealed that
floodplain protection standards need strengthening, new regulations, which will apply to
new development, can have only a limited impact. Despite the challenges that face the
restoration of the floodplain areas in a developed watershed, efforts must be made to
restore riparian and floodplain areas to mitigate the impacts of flooding.

8.2 Conflict Evaluation
Although no water supply shortages currently exist within the Upper Wissahickon Creek
study area, the four adverse impacts identified in Section 8.1 indicate a disruption of the
hydrologic system that may result in future conflicts. Although rich in available water,
the study area endures adverse conditions that have caused at least temporary conflicts to
designated uses. These conditions require attention before they cause more permanent
and more damaging conflicts.
Disruptions to the creek’s ability to support recreational and fishing uses are evident. In
addition, the study area’s compromised hydrologic integrity has been shown to impair
aquatic life to the extent that it is no longer supporting this designated use (DEP, 2006).
The quality of the water has led to the temporary prohibition of some designated uses
such as drinking water, fish consumption, and recreation involving contact with the
water. Action is needed to sustain human health, to restore the water quality, to protect
the aquatic resources, and to reduce the economic damage caused by stormwater
flooding.
The alternatives and recommendations provided in Chapters 9 and 10 encourage best
management practices and other measures to mitigate adverse impacts and to protect and
enhance the study area’s water resources. Because inadequate water resources can incite
conflict among various users and stakeholders, consensus is needed to resolve existing
and future discord. Addressing the adverse impacts is one way to avoid potential
conflicts.
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CHAPTER 9
SUPPLY-SIDE AND DEMAND-SIDE
ALTERNATIVES
The guidance document, “Guidelines for
Development of Critical Area Resource
Plans,” suggests a wide range of alternatives
that address the limitations on current or
future use of available water resources be
evaluated. Recognizing the importance of
building consensus around alternatives, the
development team met with the Upper
Wissahickon Advisory Committee (UWAC).
Feasible and relevant water resource
management alternatives were selected to
address the adverse impacts affecting the
Upper Wissahickon Creek study area. This
chapter describes the selection process and
provides descriptions and justifications for
the selected alternatives that are designed to
address the adverse impacts affecting each of
the four Water Management Areas.

9.1 Supply-Side Alternatives
Supply-side alternatives were implemented
prior to the development of this report in the
Upper Wissahickon Creek study area. As
described in Section 3.2 and in Section 5.3.2,
the Point Pleasant diversion system was
constructed in 1994, and currently distributes
water from the Delaware River and the North
Branch of the Neshaminy Creek to the North
Wales and North Penn Water Authorities.
The analysis of supply and demand and the
build-out scenarios provided in Chapter 5
“Future Water Uses” indicates that the
current infrastructure is expected to meet
future water supply demands as projected for
2030 within the study area. Consequently,
supply-side alternatives were not a focus of
the UWAC.
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9.2 Demand-Side Alternatives
The UWAC focused on demand-side alternatives, which are user-driven management
strategies for eliminating or mitigating the identified adverse impacts and conflicts in the
study area. With the help of a facilitator, members of the UWAC were presented with the
results of the study area analyses and a list of alternatives (Table 9.2), which outlines a
broad range of water management practices.
Because point sources of pollution are regulated by the Pennsylvania legislation under the
Total Maximum Daily Loads established for the Wissahickon Creek and the federal
Clean Water Act, the twenty alternatives provided in Table 9.2 do not focus on reducing
point source pollutants.
The UWAC selected management alternatives, or combinations of alternatives, from the
list of twenty recommendations, choosing only those that were feasible and relevant to
the adverse impacts within their WMA. Table 9.2 contains (1) a collection of twenty
recommendations that were determined useful in past studies and plans, (2) the
predominant adverse impacts identified in Chapter 8, and (3) the results of the selection
process of alternative solutions. The “X” entries in Table 9.2 indicate correlations
between the adverse impacts to each WMA and the selected management alternatives.
As described in Chapter 1 of this report, the four WMAs were delineated because the
drainage areas of each WMA share similar natural, geographical, demographic, social,
political and physiological characteristics. Refer to Figure 1.3 for a reminder of the
geographic extent of each WMA and the political boundaries of the municipalities
contained therein. Opportunities were given to all members of the UWAC to express
their views and to build consensus. The process of selecting alternative watershed
management practices was made easier because the representatives from each WMA
were able to target their selected alternatives to address adverse impacts specific to their
drainage area.
Once alternatives were selected by the UWAC, methods of implementation for the
selected alternatives were briefly discussed. Collaborative efforts that might occur
among implementation entities such as the public utilities, municipalities, private land
owners and non-profit organizations were discussed. A detailed description of the
collaboration strategies that can best fulfill the various regulatory requirements is
provided in Chapter 10 “Recommendations and Implementation.”
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Table 9.2 Alternatives Selected by the UWAC to Address Adverse Impacts in Water Management Areas

Adverse Impacts
WMA 1 WMA 2 WMA 3 WMA 4

Alternative Watershed Management Practices

Degraded Degraded
Increased
Water
Water
Flooding
Quality
Quality
Low Base Increased Channel Channel
Flow
Flooding Instability Instability
Channel
Instability

Encourage as much groundwater recharge and infiltration as possible on residential, commercial, and

1 institutional properties through the use of BMPs such as pervious paving, bio-retention areas, rain barrels,
swales, and seepage beds
Improve the function of existing and new dry basins to encourage infiltration and water quality
2 improvements by naturalizing basins, requiring curvilinear basins, minimizing side slopes, and eliminating low
flow concrete channels

X

X

X

X

X

X

X

X

X

X

X

X

X

3 Remove existing impervious cover where feasible and replace with landscaping or other pervious materials
Reduce the amount of impervious surfaces in new development through a variety of techniques such as

4 minimizing road widths, using common driveways, and reducing the amount of parking

X

X

5 Coordinate flood hazard response with local, state, and federal government agencies
Restore natural stream channel conditions and stability and floodplain conditions to improve natural

6 conveyance and attenuation of flood flows within the stream channel, floodplain, and associated wetlands

X

X

X

X

X

X

X

7 Encourage conservation of water (such as through reuse of grey water, education of consumers etc)
Establish criteria and identify key open space parcels whose protection could aid in flood abatement,

8 stormwater management, ground and surface water protection, and habitat protection

Prioritize streams and their drainage areas for establishing forested riparian buffer networks and water

X

X

X

Extend and interconnect riparian buffers on residential, institutional, and commercial properties to the

X

X

X

9 quality protection

10 maximum extent possible and link with other habitats, greenways, and wildlife corridors
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Adverse Impacts
WMA 1 WMA 2 WMA 3 WMA 4

Alternative Watershed Management Practices

Promote the establishment of 5 to 15 foot no-mow zones along streams, wetlands and open flow channels to

11 reduce flooding and protect water quality

Degraded Degraded
Increased
Water
Water
Flooding
Quality
Quality
Low Base Increased Channel Channel
Flow
Flooding Instability Instability
Channel
Instability

X

X

12 Limit the use of wells where possible to minimize groundwater use
Add to township ordinances, as necessary, provisions regarding wellhead protection, riparian buffer areas,

X

13 wetlands, vegetation protection, and installation of new vegetation

X

Interconnect water supply systems to create a consistent and safe supply for both daily use and emergency

14 situations

X

15 Enhance existing wetlands and mitigate wetland losses by creating man-made wetlands on key parcels
Encourage voluntary restoration efforts in the water study area by establishing programs such as an Adopt-

16 A-Streams program

X

Work with corporate, institutional, and residential property owners to reduce the application of chemicals and

X

Support public education and training programs describing the benefits of land maintenance practices (such

18 as on-lot basin maintenance) that protect watershed resources

Provide watershed stewardship educational materials for the public (such as a private property BMP

X

19 handbook) and educational curriculum for schools

Provide opportunities for education, discussion, and cooperation with the country clubs, schools, and
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X

X

17 nutrients to the land surface for agriculture, lawn, turf management, and landscaping to protect water quality

20 institutions within the study area about water conservation

X

X

X

X

X

X

X

Sections 9.3 through 9.6 describe the justifications for the selected WMA alternatives.
Each section describes three management alternatives that are suitable for the WMA and
were selected by the UWAC for further development as a recommendation. In addition,
associated with each alternative is the identification of the corresponding conflict(s) that
may occur between or among designated uses. Various water use categories will be
referenced for each alternative water resources management practice. According to DEP
water quality standards, the designated uses of water in the Wissahickon Creek include
the following (DEP, 2006):
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ WWF – Warm Water Fishery from February 15th to July 21st
♦ PWS – Potable Water Supply
♦ IWS – Industrial Water Supply
♦ LWS – Livestock Water Supply
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ IRS – Irrigation Water Supply
♦ B – Boating
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ E – Esthetics

9.3 Water Management Area 1 Alternatives
The three alternatives selected by the UWAC to address the adverse impacts to Water
Management Area 1 are listed in Table 9.3.
Table 9.3 Selected Water Management Alternatives for Water Management Area 1

Municipalities
within WMA 1
Montgomery Twp.
Lansdale Borough
Upper Gwynedd Twp.
North Wales Borough

Adverse Impacts
Channel Instability
Low Base Flow

Selected Water Management
Alternatives
Retrofit stormwater detention basins
Restore stream and
riparian corridors
Educate homeowners to implement
backyard Best Management Practices

9.3.1 Retrofit Stormwater Detention Basins
Many drainage areas within the headwaters area do not function properly or provide
infiltration. Members of the UWAC representing WMA 1 agreed that retrofits to
stormwater basins may be the most practical way to mitigate the adverse impacts of low
baseflow (by increased infiltration) and channel instability (by reducing the rate and
volume of runoff). Because soils in Montgomery County generally have poor infiltration
rates, municipalities noted that all basin retrofits meant to improve infiltration should
include proper evaluation of the infiltration potential of soils at the chosen location,
ensure responsible construction techniques are employed that do not compact soils, and
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incorporate continued monitoring and inspection of stormwater infrastructure to ensure
that infiltration rates within the basin are maintained over time. As a result of
increasingly stringent National Pollutant Discharge Elimination System permits and
TMDL water quality requirements, many municipalities can retrofit basins to meet
existing and upcoming water quality regulatory requirements as well as to improve
stormwater management. The recently released Wissahickon Creek Stormwater Basin
Inventory by the Philadelphia Water Department can serve as a tool to help
municipalities prioritize their basins for retrofit (PWD, 2007). Refer to Section 10.1 for a
detailed implementation strategy for this alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
9.3.2 Restore Stream Channels and Riparian Corridors
Members of the UWAC representing WMA 1 noted that stream segments in WMA 1
need channel and riparian restoration, particularly in the first and second order stream
corridors. Beginning with an inventory of existing riparian conditions, including
vegetation type, density, ownership and stream bank stability, priority projects can be
determined. This kind of parcel-by-parcel, on-the-ground inventorying and data
collection could supplement the data gathered by the Heritage Conservancy in 2000 when
flyovers were used to identify and map areas of streams that lack forested buffers
(Heritage Conservancy, 2000). Refer to Section 10.4 for a detailed implementation
strategy for this alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ PWS – Potable Water Supply
9.3.3 Educate Homeowners to Implement Backyard Best Management
Practices
Members of the UWAC representing WMA 1 agreed that educating and involving private
land owners is pivotal for the successful implementation of management changes in the
Upper Wissahickon Creek study area. UWAC members also concurred on the need for a
targeted residential stormwater education program, including information on no-mow
zones, adopt-a-stream programs, stormwater best management practices (BMPs), and
BMP retrofits. Education is the key for increasing volunteer efforts, which are integral

Chapter 9 – Page 6

when land management is not enforceable. Initiating voluntary land management efforts
is currently an effective approach to the remediation of many problems, since proper land
management is not easily regulated or enforced. Although municipal projects have the
potential to provide public demonstration sites, municipal representatives were concerned
with their constituents’ perception of no-mow zones as simply a lack of maintenance
rather than an intentional management technique. Municipalities expressed interest in
partnering with local citizen groups, such as the Wissahickon Valley Watershed
Association (WVWA), to help educate their citizens on stormwater management. Refer
to Section 10.5 for a detailed implementation strategy for this alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ PWS – Potable Water Supply

9.4 Water Management Area 2 Alternatives
The three management alternatives selected by the UWAC to address the adverse impacts
to Water Management Area 2 are listed in Table 9.4.
Table 9.4 Selected Water Management Alternatives for Water Management Area 2

Municipalities
within WMA 2
Montgomery Twp.
Lower Gwynedd Twp.
Whitpain Twp.

Selected Water Management
Alternatives

Adverse Impacts
Degraded Water Quality
Flooding

Review and update municipal
ordinances
Retrofit stormwater detention basins
Educate homeowners to implement
backyard Best Management Practices

9.4.1 Review and Update Municipal Ordinances
During the review of the Water Management Ordinance Provisions summary, the
members of the UWAC representing WMA 2 noted a disparity between the regulations
governing the protection of water resources within the neighboring municipalities. The
municipalities in WMA 2 and surrounding area need to work together to update their
ordinances. Representatives from Lower Gwynedd Township expressed interest in
leading and organizing this effort. Refer to Section 10.2 for a detailed implementation
strategy for this alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
Chapter 9 – Page 7

♦
♦
♦

F – Fishing
WC – Water Contact Recreation
PWS – Potable Water Supply

9.4.2 Retrofit Stormwater Detention Basins
The representatives of WMA 2 identified basin retrofits as a management alternative to
address localized flooding. The UWAC agreed that maintenance and upgrade of
stormwater infrastructure is challenging and poses a financial burden. Lower Gwynedd
applied for grants, but their projects in the past were not funded. Multi-municipal
partnerships could strengthen grant applications in the future. Refer to Section 10.1 for a
detailed implementation strategy for this alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
9.4.3 Educate Homeowners to Implement Backyard Best Management
Practices
Representatives from WMA 2 focused on the need for public-private land management
partnerships, especially on golf courses and other contiguous, large parcels where there is
opportunity to implement new BMPs. These partnerships would promote improvements
on privately owned parcels large enough to implement restorative BMPs, which help to
mitigate the effects of existing development. Additionally, WMA 2’s representatives felt
that due to the largely developed nature of the study area, small backyard BMPs
implemented by individual residents will play a critical part in the overall management of
stormwater. Refer to Section 10.5 for a detailed implementation strategy for this
alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing

9.5 Water Management Area 3 Alternatives
The three management alternatives selected by the UWAC to address the adverse impacts
in Water Management Area 3 are listed in Table 9.5.
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Table 9.5 Selected Water Management Alternatives for Water Management Area 3

Municipalities
within WMA 3
Upper Dublin Twp.
Lower Gwynedd Twp.
Ambler Borough
Whitpain Twp.
Whitemarsh Twp.

Adverse Impacts

Degraded Water Quality
Channel Instability

Selected Water Management
Alternative
Protect wellheads and
source water areas
Restore stream and
riparian corridors
Educate homeowners to implement
backyard Best Management Practices

9.5.1 Protect Wellheads and Source Water Areas
The review of the Water Management Ordinance Provisions summary revealed a
significant lack of wellhead and water-supply protection regulations, representing a major
hole in the constellation of water resources protections. Failing or malfunctioning septic
systems in upstream areas can contribute to water quality problems. Implementing
source-water protection regulations could diminish the potential for water contamination
from septic systems. UWAC members agreed to work together to protect the sensitive
hydrologic features throughout the entire Upper Wissahickon Creek study area. Refer to
Section 10.3 for a detailed implementation strategy for this alternative.
This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ PWS – Potable Water Supply
9.5.2 Restore Stream Channels and Riparian Corridors
Representatives from WMA 3 (and WMA 1) selected this management alternative by
electing to support the preservation and restoration of riparian areas. In addition to point
and nonpoint pollution sources, stream-bank erosion also degrades water quality.
Finding incentives for private land owners to implement and practice good land
management techniques can help reduce the amount of sediment, nutrients and other
pollutants entering the creek. Refer to Section 10.4 for a detailed implementation
strategy for this alternative.
The following designated uses of the water within the Wissahickon Creek are being
addressed by this water management alternative:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ PWS – Potable Water Supply
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9.5.3 Educate Homeowners to Implement Backyard Best Management
Practices
Grant funding is often needed in order to implement educational and BMP demonstration
projects. The need for inter-municipal partnerships and a way to learn from past grant
projects was identified by the WMA 3 representatives of the UWAC. They seek a
centralized location where information regarding “lessons learned” could be accessed.
The centralized location can become a resource that supports and encourages grantors to
connect with grantees and with others who have conducted similar projects. This would
strengthen the implementation of grant-funded education and BMP projects.
Additionally, WMA 3 representatives felt that due to the largely developed nature of the
study area, small backyard BMPs implemented by individual residents will also play a
critical part in the overall management of stormwater. Refer to Section 10.5 for a
detailed implementation strategy for this alternative.
The following designated uses of the water within the Wissahickon Creek are being
addressed by this water management alternative:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing

9.6 Water Management Area 4 Alternatives
The three management alternatives selected by the UWAC to address the adverse impacts
in Water Management Area 4 are listed in Table 9.6.
Table 9.6 Selected Water Management Alternatives for Water Management Area 4

Municipalities
within WMA 4
Abington Twp.
Springfield Twp.
Upper Dublin Twp.
Whitemarsh Twp.

Adverse Impacts
Flooding
Channel Instability

Selected Water Management
Alternative
Protect floodplains
Restore stream channel and
riparian corridors
Establish a stormwater partnership

9.6.1 Protect Floodplains
Because flooding is the most pervasive adverse impact affecting WMA 4, alternatives
identified for WMA 4 focus on developing ways to reduce the potential loss and damage
caused by flooding. The representatives of the UWAC from WMA 4 felt that their first
priority was to prevent additional flooding problems by protecting the WMA’s remaining
floodplains. Because WMA 4 is largely built out, stream and floodplain restoration work
is difficult. It was therefore critical to representatives from WMA 4 that the WMA’s most
sensitive lands, including floodplains and wetlands, which make up the majority of
undeveloped land, be protected. Refer to the ordinance review advisory guidelines for
the minimum floodplain protection standards described in detail in Section 10.2.
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This water management alternative addresses the following designated water uses within
the Wissahickon Creek:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ PWS – Potable Water Supply
9.6.2 Restore Stream Channels and Riparian Corridors
Because WMA 4 is largely developed, finding parcels large enough on which to
implement a significant stream or riparian corridor restoration project can be difficult.
The representatives from WMA 4 recognize that creative approaches to restoration and
preservation are necessary when working in a developed setting. They were most
interested in day-lighting and naturalizing streams wherever possible. Realizing that the
restoration of stream and riparian corridors along the Sandy and Pine Run tributaries to
natural conditions is likely impossible in such an urbanized area, the UWAC suggested
focusing on large institutional parcels, golf courses, and open space to implement
restoration projects. Refer to Section 10.4 for a detailed implementation strategy for this
alternative.
The following designated uses of the water within the Wissahickon Creek are being
addressed by this water management alternative:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
♦ PWS – Potable Water Supply
9.6.3 Establish a Stormwater Partnership
Due to the development pressure and the lack of space for floodplain restoration, the
representatives from WMA 4 discussed ways to redirect development toward areas away
from the floodplain and stream corridor. The group was interested in determining the
feasibility of creating a stormwater authority which would have the capacity to trade
development rights and manage stormwater infrastructure so as to better protect the water
resources within the Wissahickon Creek watershed. Refer to Section 10.6 for a detailed
implementation strategy for this alternative.
The following designated uses of the water within the Wissahickon Creek are being
addressed by this water management alternative:
♦ AWS – Wildlife / Aquatic Life Water Supply
♦ TSF – Trout Stocked Fishery from February 15th to July 21st
♦ F – Fishing
♦ WC – Water Contact Recreation
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9.7 Summary of Alternatives
The delineation of the Upper Wissahickon Creek study area into four water management
areas assisted in the selection of alternatives tailored to the local characteristics of each
WMA. Supplying the Upper Wissahickon Advisory Committee with a collection of
proven recommended solutions to choose from provided a focus for discussion.
Although representatives from each of the four WMAs selected three management
alternatives, the entire list of alternatives may serve as a source of ideas for future
management practices.
Even though the four WMAs exhibit different drainage area characteristics, the study
area on the whole is a developed suburban community just outside the City of
Philadelphia; suburban development has encroached upon many of its sensitive
hydrologic areas. The study area’s residents have experienced temporary bans on some
of the designated uses of water resources, such as drinking water, fish consumption, and
contact recreation (EPA, 2007). Because of these unifying characteristics, some of the
selected alternatives are repeated across WMAs.
A highly urbanized watershed frequently experiences high volumes of runoff capable of
causing economic damage, water quality impairment, and erosion. It is to be expected,
therefore, that stream restoration, corridor restoration, and stormwater basin retrofits are
the most commonly selected solutions. The second most popular alternative selected was
to educate homeowners about backyard best management practices. Initiating volunteer
efforts and providing incentives for backyard improvements can help address issues in an
urbanized area and help to remediate localized issues.
The selection of adverse impacts that preceded the selection of alternatives is described in
Chapter 8. A detailed description of the recommendations to implement the selected
alternatives is provided in Chapter 10.
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CHAPTER 10
RECOMMENDATIONS AND IMPLEMENTATION
This chapter provides a framework for
applying the management alternatives
to the water resource issues described
in Chapter 8 “Adverse Impacts and
Conflicts.” The general approaches
are based on input from the Upper
Wissahickon Advisory Committee
(UWAC) during the alternative
selection process described in
Chapter 9 “Supply-side and Demandside
Alternatives.”
The
implementation strategies provided
for each recommendation address
regulatory requirements and link to
funding opportunities.
Before
presenting
the
recommendations,
this
section
identifies groups or partnerships that
may implement the recommendations.
The effectiveness of this plan will be
measured by the success of various
agencies
and
partnerships
to
implement programs and projects.
Forming partnerships and working
collaboratively among concerned
entities will achieve greater success as
well as provide benefits to places
within and surrounding the Upper
Wissahickon Creek study area.
Partnerships are an effective way to
capitalize on the strengths of each
partner and to maximize the utility of
limited funding. To illustrate the
advantages of partnership, consider
the following example designed to
implement the Best Management
Practice (BMP) of retrofitting a
stormwater basin. To maximize the
recharge and water-quality benefits of a
retrofit, a stormwater detention basin
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could be retrofitted by the municipality in
which it is located, or by the property
owner(s) if the basin is located on an
institutional or commercial property. In
the latter case, a partnership between the
municipality and the property owner(s)
served by the basin could result in a more
successful project, because participation
by the property owner(s) and the
municipal officials allows each to
contribute. The property owner(s) might
contribute the land and agree to maintain
the BMP, while the municipality might
contribute design expertise and funding
for the project. Adding an environmental
group to the partnership can also
strengthen the educational component and
broaden the volunteer base, and may
increase the opportunity to receive grant
funding.
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Although the example described above demonstrates one type of partnership,
partnerships can be formed among a variety of entities within the Upper Wissahickon
Creek study area. These include the following:
♦ Municipalities, including their departments and advisory boards (public works
department, environmental advisory committee, etc.)
♦ Environmental groups such as the Wissahickon Valley Watershed Association
and the Friends of the Wissahickon
♦ Corporations
♦ Golf courses
♦ Schools and other institutions
♦ Property owners
In addition, potential partners located outside the Upper Wissahickon Creek study area
are interested in improving or protecting water resources and restoring the health of this
hydrologic unit, including:
♦ The Philadelphia Water Department
♦ The Montgomery County Planning Commission
♦ The Montgomery County Conservation District
♦ The Morris Arboretum
♦ The Nature Conservancy
♦ League of Women Voters - Water Resources Education Network (WREN) Project
♦ Temple University, Ambler Campus, including the Schools of Landscape
Architecture and Horticulture, and the Center for Sustainable Communities
♦ The Pennsylvania Department of Environmental Protection
♦ The Department of Conservation and Natural Resources
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Partnerships can also benefit by including neighborhood associations, Boy and Girl
Scouts, business or religious organizations, and environmental and senior groups. These
types of local groups can be sources of volunteer work. The volunteers can become the
“eyes” of the project as they identify problems during project development, help develop
maintenance programs, and perform informal, ongoing inspections.
The contract team, with input from the Upper Wissahickon Advisory Committee
(UWAC), determined six recommendations designed to address the water resource
concerns in the Upper Wissahickon Creek study area as follows: (1) retrofit stormwater
basins, (2) review and update ordinances, (3) protect source water, (4) restore stream
channels and riparian corridors, (5) educate homeowners to implement backyard best
management practices and (6) create stormwater partnerships. These solutions are
economically feasible and can be implemented through existing institutions and policies,
as described in Sections 10.1 through 10.6.

10.1 Recommendation 1: Retrofit Stormwater Basins
Stormwater basin retrofits are useful solutions to water resource management problems
because they (1) decrease stormwater runoff, (2) improve water quality, and (3) increase
infiltration and groundwater recharge. The analytical strategy described in Section
10.1.1 provides information that can be used to decide on the location and the viability of
potential retrofits. The implementation strategy provided in Section 10.1.2 describes
partnership opportunities as well as low-cost retrofit options.
10.1.1 Retrofit Selection Strategy
Best management practices (BMPs) are designed to mitigate the impacts of stormwater
runoff through structural and non-structural means. Structural BMPs are location-specific
and have a physical, on-site presence. Examples include stormwater basins and rain
gardens. Non-structural means of controlling stormwater include broader management
and planning and design concepts that are typically applied to an entire site, such as the
reduction of impervious surfaces. The unique characteristics of a site will need to be
considered when selecting whether to employ structural, non-structural or a mixture of
both types of BMPs.
Stormwater BMPs can be used to address water quality, water quantity, and the rate at
which runoff travels. As stated in the “Wissahickon Creek River Conservation Plan,”
approximately 60 percent of the Wissahickon watershed was developed prior to the
advent of runoff control ordinances (Fairmount Park Commission et al., 2000). Since the
majority of the development in the watershed occurred prior to current stormwater
regulations, many of today’s non-structural BMPs were not employed. Thus, there are
many opportunities to retrofit existing development with structural BMPs in the study
area.
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Although both structural and non-structural BMPs should be considered and applied
throughout the Wissahickon Creek, the headwaters are in special need of stormwater
basin retrofits. Because infiltration basins also filter pollutants, stormwater basin retrofits
for infiltration in the headwaters will not only increase baseflow, but improve water
quality in the Wissahickon Creek.
The Philadelphia Water Department (PWD) recently completed its “Final Report:
Inventory of Existing Stormwater Management Facilities with Retrofit Potential within
the Wissahickon Creek Watershed (2007(a)) (Appendix D).” This report identifies the
location of stormwater basins within the study area, but also prioritizes their retrofit
potential and the potential impact on the creek. With the help of this report, basins can be
selected for retrofits where they will have the most benefit.
10.1.1.1 Stormwater Basin Retrofit Types

Three retrofit types were considered in the PWD initiative: outlet structure modifications,
structural modifications, and naturalization.
Outlet Structure Modifications

Outlet structure modifications can improve the water quality function of an existing
stormwater basin by extending the detention time of runoff within the basin, which
allows suspended particles to settle. If the soil at the bottom of the detention basin was
not compacted during its initial construction, outlet structure modifications may also help
to increase infiltration rates. Outlet structure modification is the lowest cost and least
cumbersome retrofit type of the three considered in the PWD study.
Structural Modifications

The second basin retrofit category is meant to identify an assortment of structural
modifications that could be implemented individually or in various combinations.
Structural modifications to a basin can include construction of gravel beds, check dams,
and infiltration trenches or excavation of compacted soils. These modifications aim to
improve the function of the existing basin. Improved basin functions include increased
infiltration rates, decreased pollutant concentrations, and dissipated discharge velocities,
to name a few. Depending on the number and scope of basin structure modifications
selected, costs for implementation can vary significantly. Structural modifications,
however, commonly involve at least the partial removal of pieces of the existing basin
and the design and construction of new replacement pieces, and thus make basin structure
modifications the most costly and involved of the three proposed basin retrofits.
Naturalization

Naturalization is the final type of retrofit considered by the PWD study. Naturalizing
basins with plantings that have deep root systems, such as shrubs, wildflowers and tallgrass meadow plants, allows them to better filter and infiltrate stormwater to provide both
recharge and water quality improvements. Removing turf grasses and replacing them
with mixed native vegetation is a low cost way to improve not only the basin’s
performance but also the basin’s aesthetic quality. Naturalizing basins usually reduces the
cost of maintenance. By planting herbaceous and woody vegetation suitable for both wet
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and dry conditions, mowing might be required only two or three times a year, thereby
reducing maintenance expenses.
A series of videos on stormwater BMPs produced by the Perkiomen Watershed
Conservancy and the Montgomery County Planning Commission is an additional
resource for those interested in the topic. The videos discuss the following BMP types
and where they are best applied: naturalized basins, bio-retention islands, wet ponds,
porous pavement, retrofitted stormwater basins, riparian buffers, vegetated swales, and
sediment forebays (GreenTreks, 2002).
10.1.1.2 Basin Retrofit Prioritization

The Philadelphia Water Department’s stormwater management facilities inventory
contains a replicable approach for inventory generation and retrofit prioritization (PWD,
2007(a)). The PWD initiative focused on dry bottom basins within the Wissahickon
Creek Watershed located along 1st and 2nd order stream reaches. Dry bottom basins were
defined as basins which are designed to dewater after the detention of design storms and
control peak discharge rates but offer little to no water quality improvements. Focusing
on the headwater stream reaches will maximize the recharge and water quality benefits of
retrofits.
Stormwater detention basins were prioritized for retrofit potential using thirteen
evaluation criteria:
(1) Stream order
(2) Impervious cover
(3) Land use
(4) Slope and ability to erode soil
(5) Infiltration rate
(6) Tributary condition
(7) Accessibility of facility
(8) Basin size
(9) Ownership
(10) Nuisance
(11) Educational opportunity
(12) Vegetation type
(13) Current functionality.
The basins where given a “high”, “medium” or “lower” priority ranking, but low-priority
basins, especially when located in close proximity to one another, could also provide
significant water quality and infiltration benefits. The PWD inventory provides a basis to
choose particular basins and BMPs as described in Section 10.1.1.3.
10.1.1.3 Retrofitting the Prioritized Basins

Municipalities are encouraged to use the basin prioritization and the conceptual retrofit
costs and designs to begin the process of retrofitting basins within water management
areas. As the initial step, a municipality or all municipalities within a water management
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area should review the prioritization methods used in the Philadelphia Water Department
study, and decide between using the study’s prioritized ranking or re-ranking basins
themselves using the screening prioritization procedure outlined in the study. Once a
prioritized list of basins has been identified for retrofit, the high priority basins should be
examined using aerial photos, land development plans, and site visits.
The next step is to choose a few locations within a water management area where basin
retrofits will have the greatest impact. The identification of these top areas should
include consideration of the PWD (or municipal) priority ranking, proximity to
headwaters, proximity to other basins, potential for multi-municipal cooperation, the
ability of the retrofit to alleviate nuisance, or the retrofit opportunities with the lowest
costs. Once specific basins have been chosen for retrofit, the appropriate retrofit should
be designed. The selection of the type of retrofit should take into account the cost and
benefit variables and should also engage an engineer to make recommendations about
which of the retrofits are the most feasible for each basin.
10.1.2 Implementation Strategy: Naturalize and Retrofit through
Partnerships
After performing an analysis of the prioritized basins depicted in Figure 10.1.2, several
project focus areas were identified in WMA 1 that are likely to benefit from partnerships,
as well as focus efforts to improve water quality and infiltration. These focus areas
include:
♦ A potential partnership between North Wales Borough and Upper Gwynedd
Township to address the stormwater basins on the border of North Wales Borough
♦ Upper Gwynedd and Montgomery Townships working together to improve basins
within the headwaters
♦ Upper Gwynedd Township retrofitting a cluster of basins near Sumneytown Pike
10.1.2.1 Partnership Opportunities

A partnership between Upper Gwynedd and Montgomery Townships to retrofit a group
of basins is described below to illustrate how municipalities in the water management
areas might begin to identify and implement specific projects that address the concerns
for WMA 1.
Upper Gwynedd and Montgomery Townships Partnership Opportunity

It would be mutually beneficial for Montgomery Township and Upper Gwynedd
Township to partner on retrofitting the eight basins (three medium and five low-priority
basins) clustered at the northern boundary of Upper Gwynedd Township along the
Wissahickon Creek’s headwaters. Despite the fact that none of these basins were
identified as high priorities for retrofit, the proximity of these basins to one another and
their location high in the headwaters indicate that they could significantly improve
infiltration rates and water quality treatments if all or most were retrofitted. All the
basins in the headwaters are easily accessible, but are located on privately owned land.
This might reduce their potential to be used for public education. Signage installed on
the properties near public roads could increase the project’s educational value.
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Lansdale Borough Partnership Opportunity

Another potential partner to consider in the headwaters of the Wissahickon Creek is
Lansdale Borough. Lansdale Borough is preparing to improve the riparian corridor and
enhance stormwater management and water quality controls along Wissahickon Creek
within Wissahickon Park. Lansdale received funding from the Montgomery County
Open Space Program and is installing naturalized basins to manage stormwater volume,
improve water quality, and increase infiltration. These basins are being designed to
enhance the park and improve the creek. Lansdale’s Wissahickon Stream Project might
serve as a good model for water quality and stormwater improvements in the headwaters.
10.1.2.2 Low Cost Retrofits

The field notes for the headwater basins from the Philadelphia Water Department Basin
Inventory indicate that low cost retrofits could be made to upgrade a number of these
basins: (1) flow path modifications, (2) naturalization, (3) sediment forebays, and (4)
permanent pools.
Low Flow Modifications

Most detention basins are designed with a low flow channel to direct and handle
stormwater runoff from small storm events. Several materials and methods are used to
design these channels to assure long-term function, including concrete, rock-lined or
vegetation-lined channels. Even though these types of channels will all convey runoff
from a small storm event, each has a different impact on water quality. Three of the
basins have concrete low flow channels that increase temperature, reduce vegetative
filtration, and concentrate and accelerate flow resulting in larger downstream peak rates
of discharge. Rock-lined channels are designed for higher flow velocities with the same
potential adverse impacts on downstream channels and floodplains as concrete channels.
Removing the concrete or rock-lined low flow channels from basins and installing
vegetation-lined channels will improve basin function in a number of ways. Vegetation
stabilizes the channel edges, provides storage to control peak discharge rates, reduces
erosion potential, and enhances the visual appearance of the basin. Vegetation-lined
channels designed with a meandering alignment can further improve basin function by
increasing the time in which the vegetation filters and slows the runoff, thereby lowering
pollutant loads and runoff velocity.
Basin Naturalization Retrofits (Bioretention)

It is also important to consider what type of cover is maintained across the entire basin.
Native meadow grasses have more stems and leaves, and a deeper root zone than mowed
turf. Just as increasing the amount of vegetation within a low flow channel helps to
improve basin function, increasing the vegetation across the entire basin by converting
mowed turf to meadow will also improve the basin’s ability to filter and infiltrate runoff.
Only three headwater basins currently have vegetative cover; the others are maintained as
mowed turf. As herbaceous and woody varieties of vegetation replace turf grass, their
deeper root systems grow and loosen previously compacted soils. Replacing mowed turf
in a basin with mixed native vegetation is a low cost retrofit that not only improves basin
performance but improves the aesthetic appeal of the basin as well. Basin naturalization
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is particularly applicable as a retrofit in urban areas where increased infiltration is
desirable but space is limited. A naturalized basin can also reduce annual maintenance
costs, because the basin now only needs to be mowed once or twice a year.
Cost Savings from Naturalization Retrofits

The contract team developed a model program entitled Naturalized Basins: Money
Grows Where No One Mows. Through this program, partners within the Upper
Wissahickon Creek study area can educate basin owners, encourage basin naturalization,
and limit mowing to twice a year. Municipalities, non-profit institutions, private
companies, homeowners’ associations and residents of the Wissahickon Creek
community could partner in public-private or multi-municipal basin naturalization
education and implementation programs. Environmental advisory councils and other
citizen groups could play an essential part in creating momentum around these initiatives
by asking their municipalities, neighbors, and local businesses to participate.
In addition to the environmental benefits, cutting back on mowing saves a significant
amount of maintenance costs. For example, a typical turf basin is 0.5 to 1 acre in size
and costs $2,000 - $3,000 per year to mow, fertilize, and apply herbicide if contracted
through a private landscaper. Maintenance of naturalized basins only costs $200 – $300
per year because mowing is reduced to one or two times per year, and no chemicals are
necessary when native vegetation is used. Periodic inspections to verify that invasive
species are not taking over the basin and that vegetation is not clogging the outlet
structure are necessary. Basin monitoring should be done once a month and after every
large storm event, but requires little time unless a problem is noticed.
Assuming the average turf basin is 0.75 acre in size, costs $2,500 per year to maintain
traditionally, and costs $250 per year to maintain using a no-mow method, the basin
owner would save approximately $2,250 per year for each basin. The cost to naturalize
these basins with native plants is on average approximately $2,000 depending on basin
conditions and types of vegetation selected for planting. Thus, a $250 profit could be
realized the first year and $2,250 per year thereafter.
It is important to remember that the savings resulting from reduced maintenance costs
continues beyond the first year. The Money Grows program could also provide a system
for reallocating the basin maintenance budget in the years following naturalization to help
fund stormwater management programs. If the basin requires additional retrofit
(including design work and hydrologic modifications), then this work should be
completed before the meadow is established. The basin owner could stop mowing while
the other retrofits were being completed. Volunteer plant species may begin to take over
the turf grass and create meadow conditions during this interim period. It is extremely
important to monitor the basin for invasive species until the native planting can occur
during the full-basin retrofit.
The Rule of Thirds

The rule of thirds is a suggested method for allocating the savings from reduced
maintenance costs to fund ongoing maintenance for stormwater infrastructure and
stormwater management programs. This simple method is based on the fact that after the
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one-time, up-front cost of naturalization has been incurred, the savings from reduced
mowing costs continue each year the basin remains naturalized. The example above
indicates that approximately $2,250 per basin is saved annually. The rule of thirds
(Table 10.1.2.2) suggests reallocating the remaining maintenance budget evenly to pay
for three additional programs that have traditionally been financially burdensome.
Table 10.1.2.2 Rule of Thirds: Allocating the Basin Maintenance Budget

Reallocate the Savings from Reduced Maintenance Costs

1/3
$’s

1/3
$’s

1/3
$’s

One third of the original maintenance budget could be used annually to promote basin
naturalization. This means approximately $750 per basin is available annually for
posting signs and other educational materials on the benefits of not mowing the basin and
informing the public why the basin owner has changed management practices. This
would minimize the public misconception that naturalization is a “lack of maintenance.”
For example, if a township naturalizes 20 stormwater basins and dedicates $750 per
basin towards stormwater education, $15,000 dollars each year can be moved from its
original basin mowing budget. This should provide sufficient funding to educate the
public on reasons to naturalize each basin. Remaining funds could help pay for MS4
education requirements.

One third of the original maintenance budget could be invested in a dedicated
stormwater basin maintenance fund, allowing $750 per basin to accrue interest
each year and fund future planting/naturalization and retrofits. It could also be
used for infrastructure repair and vegetation monitoring when needed. For
example, a large corporation that stops mowing 8 stormwater basins on their
campus would save approximately $6,000 annually, which can be invested in
years when little maintenance is required, and used to pay for future stormwater
infrastructure repairs and re-vegetation that may be necessary after a large flood
event.
One third of the original maintenance budget could be used as needed for other
programs. This would mean approximately $750 per basin each year could be
used by the basin owner to fund other needs. For example, if a homeowners’
association owns and maintains four basins in a residential development,
approximately $3,000 would be available to landscape and mow a recreational
field or to build an additional amenity in the community.

Each basin owner who converts a turf grass detention basin into a naturalized basin not
only saves money but also improves the water resources in the Wissahickon Watershed.
Sediment Forebay Retrofit

Another retrofit feature that could be considered in the headwater basins is the addition of
sediment forebays. Currently, only one basin contains a forebay. A sediment forebay is
a small pool located near the inlet of a storm basin or other stormwater management
facility designed to trap and settle out sediment and heavy pollutants before they reach
the main basin. Installing an earthen berm or barrier near the inlet causes stormwater to
pool temporarily, allowing the sediment forebay to operate as a pretreatment feature.
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Permanent Pools Retrofit

Permanent pools, which function like forebays with a slightly different design, should
also be considered as a retrofit option, because only one basin in the headwaters region
currently stores water permanently. Pools, as their name suggests, hold water in a basin
and then release it very slowly to maintain healthy downstream habitats and protect
channel and streambank stability. Sediment and other pollutants settle out of the water
and are not discharged to the receiving waters. Wet pools or ponds are usually vegetated,
which enables the roots of the plants to hold sediment in place and absorb the nutrients
often carried in runoff.

10.2 Recommendation 2: Review and Update Ordinances
The land use regulations in municipal ordinances can direct development into areas
where there is existing infrastructure to support it and discourage development in rural
landscapes or in areas where there are natural resources. Land use regulations can also be
used in a variety of ways to protect and preserve water quality and water supply.
10.2.1 Ordinance Provision Rankings and Advisory Guidelines
An ordinance review was completed within the Upper Wissahickon Creek study area to
identify where land use regulations are strong and where they might be improved with
regard to water resource protection. Table 10.2.1-1 summarizes how the municipalities
within the study area are ranked according to the various provisions.
Table 10.2.1-1 Ordinance Provision Rankings
in the Upper Wissahickon Creek Study Area

Ordinance Provisions

Weighted Average

Peak Discharge Control
Design Storm
Calculation of Runoff Volume
Preservation of Drainage Ways
Floodplain
Steep Slope
Riparian Corridor
Wetlands
Tree Preservation
Impervious Cover
Conservation Design
Well Head & Water Supply Protection

1.92
1.89
2.45
2.02
1.58
0.52
1.25
0.83
1.10
1.95
2.16
0.13

For more detailed information on the specific ordinance provisions or for rankings by
municipality, refer to the Municipal Ordinance Provisions, Section 2.4 of Chapter 2, or
the Municipal Ordinance Provisions Ranking in Appendix B.
The rankings listed in Table 10.2.1-1 assess the level of protection currently afforded to
particular features related to water resource protection. Where the average score for any
ordinance provision falls below a 2, protections are weak and should be updated. Table
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10.2.1-2 contains a list of the minimum requirements for compliance with the
Montgomery County Comprehensive Plan and other standards that will help
municipalities evaluate their ordinance provisions.
Table 10.2.1-2 Ordinance Review Advisory Guidelines

Water Resource Minimum Requirements and Standards*
Stormwater Management:
♦ Peak Discharge Control: At a minimum, post-development peak runoff rate should

♦

♦

be required to equal the predevelopment peak runoff rate, also known as the “post to pre”
standard. Some municipalities control peak discharge at a rate that is more restrictive
than the predevelopment rate; post-development peak runoff rates may be restricted to
80% of the predevelopment rate.
Design Storm: Because design storms simulate runoff peak and volume rates, there is
no one preferred design storm standard. Modeling more design storms, however, leads to
more accurately sized best management practices. Additionally, because small design
storms (1- and 5-year storms) occur most frequently and carry the largest pollutant loads,
the smaller the design storm the better. Places in the west have gone so far as to use
design storms as small as a few months.
Calculation of Runoff Volume: The Soil Complex and Rational methods are the two
most commonly used to calculate runoff volume. However, because the Soil Complex
method tends to be more accurate when used with larger parcels and the Rational more
accurate for smaller parcels, a municipal ordinance that directs the appropriate use of
each method is best.

Preservation of Drainage Ways
A municipal ordinance that requires the preservation of existing natural drainage ways
meets a minimum standard of protection. If a municipality requires a setback or buffer
from an existing drainage way, the protection of water resources is even stronger.

Floodplain
At a minimum, floodplains should be defined to include the 100-year flood areas and
alluvial soils. Development within floodplains should be prohibited. Pavement, grading,
and development within the floodplain should only be permitted as a special exception
when no other alternative is feasible and only if it has been demonstrated that the activity
will not substantially increase the stream cross section profile. Because almost all the
municipalities’ floodplain protections were compliant with these advisory guidelines, the
key to strengthening floodplain protections lies in a municipality’s ability and willingness
to strictly limit what development is granted permission to locate in the floodplain.

Steep Slopes
Slopes that have an incline of 15% or greater are defined as steep slopes. Development,
including parking areas, should be prohibited in steep slope zones. When no other
alternative is feasible, activity on a steep slope should only occur when permitted as a
special exception. Most municipalities do not currently have steep slopes protections in
compliance with these advisory guidelines. Therefore, municipalities should adopt
ordinances that are at least as compliant with the advisory guidelines established for steep
slopes, all the while keeping in mind that special-exception activities should be strictly
limited.

Riparian Corridors
Areas within up to 75 feet of a waterbody, including streams, wetlands and ponds, should
be defined as riparian corridor. The land within the first 25 feet of a waterbody should be
maintained in a natural wooded state, and the area between 25 and 75 feet should remain
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Water Resource Minimum Requirements and Standards*
largely undeveloped with the exception of farmland, yards, and playing fields.
Municipalities should consider adopting Montgomery County’s Riparian Corridor
Conservation District model ordinance to bring their riparian corridor protections into
compliance.

Wetlands
Wetlands should not be filled or graded, unless permitted to do so by state and federal
regulations, and all development should be set back at least 25 feet from wetland areas.
Additionally, the natural hydrology of a wetland cannot be compromised, which means
that wetland vegetation cannot be cleared and a wetland cannot be incorporated into a
stormwater management plan. It should be noted that adoption of the Montgomery
County Riparian Corridor Conservation District model ordinance would not only
strengthen protections around streams, but would also bring a municipality into
compliance with the advisory guidelines.

Tree Preservation
Key standards in a tree preservation ordinance include design requirements that minimize
the destruction of trees, protection of remaining trees with barrier fencing at the drip line,
a replacement rate of at least 25% of trees removed, and a greater replacement rate when
large-specimen trees are removed. Municipalities should consider adopting Montgomery
County’s Model Landscape Regulations to increase the strength of their tree preservation
ordinances.

Impervious Cover
Impervious cover standards vary by land use type. The chart below lists the range of
acceptable impervious cover for various land uses. Note that these impervious cover
ranges should be viewed as maximums since less impervious cover leads to stronger
water-resource protection. Roads should also be averaged into the site percentage.
Type of Land Use
Impervious Cover Standards
Residential
Rural (less than 1 unit/acre)
Low Density (1-3 units/acre)
Medium Density (3-8 units/acre)
High Density (>8 units/acre)

0-20%
20-25%
25-40%
40-65%

Industrial, Commercial and Institutional
Light Industrial
Heavy Industrial
Commercial-Retail
Commercial-Office
Institutional

0-50%
50-75%
75-85%
75-85%
0-50%

Conservation Design
Conservation design includes ordinances that identify a zoning district, an overlay district
or a map district which preserves larger amounts of open space by allowing for clustered
development or development designs that protect sensitive environmental features on a
site. Conservation design practices are called a variety of names within ordinances,
including conservation, land preservation, cluster, and open space districts. Conservation
design ordinances that have an open space preservation requirement of less than 50% are
considered minimally compliant with the advisory guidelines. The greatest open space
protections are afforded by conservation design ordinances with open space preservation
requirements of over 50%.

Wellhead and Source Water Protection
Wellhead protection ordinances should at least state the need to protect the ability of a
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Water Resource Minimum Requirements and Standards*
water supply to replenish itself and require developments to demonstrate that they do not
adversely impact the water supply’s ability to replenish. A municipality, however, would
need to implement a wellhead protection program to establish specific guidelines and
requirements for an ordinance. Because this water resource protection ordinance
provision scored the lowest across all municipalities in the Upper Wissahickon Creek
study area, this plan considers warranting it a separate recommendation described in
Section 10.3.
*In addition to the model ordinances that Montgomery County has created for these provisions,
municipalities should also consider model ordinances created by other counties or research agencies such
as Clean Water Action or the Center for Watershed Protection.

10.2.2 Implementation Strategy: Steep Slopes Ordinance Review
The terrain in WMA 2, like in the other WMAs, is predominantly flat with isolated steep
slopes. However, there are areas of steep slopes along the tops of its rolling hills. As
illustrated in Figure 1.1.5, the yellow, orange and red sections throughout the study area
represent the steep slopes areas. It is still important to have steep slope protections in
place regardless of their dominance in the landscape.
The ordinance provision rankings within WMA 2 indicate that wellhead protection and
steep slope provisions are lacking. Wellhead protection scored the lowest in WMA 2,
and is discussed in detail in Section 10.3.1. Steep slope ordinance provisions earned the
second lowest ranking in WMA 2 (0.29 out of 3). The majority of municipal ordinances
in WMA 2 do not address the protection of steep slopes. Because of weak existing
standards regarding steep slopes, the following process is recommended to review and
update steep slope ordinances in WMA 2.
Characterize the Grades of the Slopes and Determine Protection Level Needs

To begin the process of evaluating the effectiveness of a steep slope ordinance, map the
location of the steep slopes and categorize and label the percent grade of these slopes
within the municipality or water management area. A municipality can then assess the
level of steep slope protection it needs. For instance, in Water Management Area 2,
Montgomery Township does not have any slopes above 15% within the study area, which
might make it unnecessary for it to include specific protection for slopes over 15%.
Compare Zoning Ordinances with Advisory Guidelines

After steep slopes have been mapped and examined, the next step is to compare the
current municipal steep slopes zoning ordinance to the steep slope advisory guidelines
laid out by the Montgomery County Comprehensive Plan and summarized in Table
10.2.1-2. The “Advisory Guidelines for the Montgomery County Comprehensive Plan”
states that steep slopes should be defined as areas with slopes of 15% or greater to reduce
erosion (MCPC, 2006). Buildings, structures, and parking areas should be prohibited
from steep slope areas. If no other option is feasible, re-grading activity should be
permitted only as a special exception and should be limited to a small percentage of the
steep slope area.
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♦
♦
♦

♦

Existing Regulations in WMA 2

Ambler Borough, Lower Gwynedd Township, and Upper Gwynedd Township do
not reference steep slope regulations in their ordinances.
Whitpain Township calls for the preservation of steep slopes in both its green area
regulations and its rural development regulations, but the ordinance never defines
steep slopes or lists what uses are appropriate or permitted on steep slopes.
Horsham Township’s steep slope ordinance goes a step further and prohibits
development on slopes over 25%, with a few exceptions for streets, trails and
utilities, and restricts disturbance to no more than 30% of slopes between 15%
and 25%.
Montgomery Township’s steep slope ordinance offers the highest level of steep
slope protection in Water Management Area 2 in that slopes over 15% must be
preserved as open space. (Note: Although it was previously mentioned that
Montgomery Township does not have steep slopes within the study area, steep
slopes exist in other parts of the municipality, which is why their ordinance
prohibits development on slopes with grades greater than or equal to 15 %.)

Recommended Changes to Steep Slope Ordinances

Only Montgomery Township’s steep slope ordinance regulations fully comply with the
County’s advisory guidelines. Horsham Township could improve its relatively strong
ordinance by also prohibiting development, unless as a special exception, on slopes
between 15% and 25%. Furthermore, even in cases where a special exception is granted
to develop slopes between 15% and 25%, Horsham Township could limit disturbance to
no more than 30%. Whitpain Township recognizes the importance of protecting steep
slopes in their ordinance, but needs to establish appropriate disturbance standards to
clearly define the grades of the steep slopes. Ambler Borough, Lower Gwynedd
Township, and Upper Gwynedd Township should consider adopting steep slope
ordinances that comply with the advisory guideline standards.

10.3 Recommendation 3: Protect Source Water
Source water protection is the protection of drinking water sources. Impervious surfaces
created by land development, polluted runoff, and aging wastewater infrastructure are a
few of the potential factors that can impair drinking water quality. Factors contributing
to water quality impairment are provided in Section 6.1. Both surface water and
groundwater are vulnerable to contaminants and need protection.
10.3.1 Wellhead and Source Water Protection
A wellhead protection area is an area contributing water to and potentially contributing
contaminants to a water supply. The 1986 Safe Drinking Water Act Amendments define
a Wellhead Protection Area (WHPA) as:
The surface and subsurface area surrounding well or wellfield, supplying a
public water system, through which contaminants are reasonably likely to move
forward and reach such water or wellfield (DEP, 2000).

Chapter 10 – Page 14

WHPAs may cover only a portion of an aquifer from which groundwater is withdrawn,
and are defined by the area’s hydrology and geology, and take into account the rate at
which water is withdrawn from the groundwater source. In Pennsylvania, three zones are
used to define WHPAs (DEP, 2000). Zone I is a 100 to 400 foot radius immediately
surrounding a well or spring in which no development should be permitted. Activities in
this area generally pose the greatest risk to groundwater because of the short distance
(and correspondingly short travel time) that contamination must travel to reach the well.
Zone II is a larger area from which the groundwater is pulled into a well by pumping.
The area from which any rain that falls to the surface and eventually flows to Zone II or a
spring is called Zone III.
All municipal ordinances within the study area referenced the need to identify existing
and planned water supply wells and water supply lines on development plans. Every
ordinance favored public water supply connections where possible, and in cases where
impossible, allowed for on-lot supply wells. Most ordinances also noted that sealed
public supply wells could be located within the floodplain, while prohibiting private
water supply wells in the floodplain.
Municipal ordinances in the Upper Wissahickon Creek study area contain general
language pertaining to the need to protect a groundwater system’s ability to replenish;
however, there is a need for them to identify specific protections for wellheads,
headwaters, and hydrologic features.
10.3.2 Implementation Strategy: Source Water Protection Program
Water Management Area 3 is underlain by Stockton Formation geology, which should
provide a reliable supply of groundwater. However, there is still a need to assure the
water supply through wellhead and land use protections.
Source water protection programs are locally designed, voluntary efforts to protect
drinking water sources used by public water systems. Drinking water can be supplied by
groundwater or surface water sources. Groundwater supplies are pumped from aquifers
and surface water is stored in natural or constructed lakes and reservoirs. Groundwater
protection programs involve measures to protect wellheads and/or the land above the
aquifers, while the surface water protection programs involve the establishment of water
supply and lake districts to restrict land uses around the surface water source used for
drinking.
The protection and buffering of the riparian areas adjacent to waterways and aquifer
recharge areas can be accomplished through the permanent preservation of the land. If
permanent preservation is not possible, zoning ordinances are an excellent land
management tool to prohibit potentially harmful uses from occurring on sensitive source
water areas (EPA, 2006). For surface waters, communities may protect or restrict a land
area large enough to include both the source water resource and the tributaries and
streams that contribute to the resource. For groundwater, communities should consult
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with the U.S. Geological Survey (USGS) to ensure protection of the entire area
contributing to groundwater recharge.
Source water protection programs aim to prevent contaminants from reaching a
groundwater supply source. This may involve a wide range of activities such as (1)
installing signs that mark wellhead protection areas, (2) educating the community of the
need to protect the water supplies, (3) setting aside land areas near waterways or in
aquifer recharge areas, and/or (4) passing ordinances limiting particular activities in
sensitive areas. To evaluate site specific needs and develop a source water protection
plan, a municipality or partnership of municipalities within a watershed could adopt the
following five steps as a guide.
1. Identify Land Areas to be Protected.
A team of appropriate partners
(municipalities, state or federal government representatives, health department staff,
water purveyors, major industries and businesses, and educational institutions) should
jointly determine the land area to be protected. Several land prioritization efforts in
Montgomery County have already evaluated and highlighted lands (see Figure
10.3.2) that should receive special protection because of their importance to the water
supply. The following are two examples of the identification of land areas to be
protected:
a. Open Space, Natural Features, and Cultural Resources Plan.
Montgomery County developed this plan to identify areas within the county
that have important hydrologic features, including alluvial soils, USGS flood
prone areas, wetlands greater than one acre, and concentrations of soils that
have a seasonal high water table and shallow depth to bedrock. An analysis of
these various hydrologic features pointed out the vulnerability of stream
valleys and wet soils in the county, especially those in the Brunswick
Formation. The plan also identifies areas where hydrologic features intersect
with terrestrial features (critical geological formations, woodlands greater than
twenty-five acres and steep slopes greater than 12%), as all natural systems
are interrelated and part of a larger system.
b. Resource Protection Prioritization Map. The Delaware Valley Regional
Planning Commission (DVRPC) recently combined several prior inventories
of natural resource land to create the Resource Protection Prioritization Map.
The Resource Protection Prioritization Map is a compilation of the Natural
Land Trust’s “Conservation Resources Prioritization” model and the
Philadelphia Water Department’s “Drinking Water Source” model for the
Schuylkill watershed. With future development overlaid on top of the
combined natural resource lands, DVRPC was able to identify and rank land
that is a high priority. Both of these maps can serve as tools to help
municipalities identify and adopt ordinances that offer protection to their
water supply.
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2. Identify Contamination Sources. The next task is to identify and map potential
sources of contamination within the protected area. Municipalities and their partners
can use aerial infrared thermography data collected by Fairmount Park and the
Philadelphia Water Department to investigate potential illicit discharges. During the
infrared thermography data collection, Fairmount Park found a number of thermal
anomalies, or “hot spots,” in waterways during flyovers to collect the thermography
data. This data is available to the Philadelphia Water Department and municipalities.
These anomalies can be indicators of potential environmental problems, including
stormwater drain discharges, illicit connections to stormwater drainage systems,
sanitary collection system failures/seepages, illegal dumping into waterways, and
other pollution-related contaminants.
3. Target Specific Areas to Improve Source Water Protection. The mapped high
priority resource protection areas are next used to identify areas which should be
targeted to improve source water protection. Figure 10.3.2 depicts high priority
resource protection areas in yellow and protected land areas in green. Because the
lands adjacent to Prophecy Creek above Mermaid Lake are already protected and
under public ownership, this area provides a great opportunity for implementing
source water protection tools, including education, plantings and practicing good land
management methods. This targeted area also contains a concentration of high
priority resource protection areas with a lack of public and protected lands and thus
would be an appropriate place for Upper Dublin Township to focus its open space
acquisition efforts. Upper Dublin Township, and any municipality engaged in source
water protection, should work with Health Department officials to coordinate the
inspection of existing wells and septic systems as well as the decommissioning of
abandoned wells and septic systems.
4. Evaluate Water Supply Protection Tools and Techniques. An evaluation of the
various wellhead and water supply protection tools and techniques should follow.
This evaluation may culminate in the development of wellhead, ground, or surface
water protection plans that will guide officials to incorporate the best practices for
protecting the municipality’s water supply into their municipal ordinances. On-going
public education should be a part of any source water protection program.
5. Emulate a Successful Source Water Protection Plan. Both The Telford Borough
Water Authority and The East Greenville Borough Water Department in Montgomery
County have established successful wellhead protection programs. These plans, or
other successful plans, should be reviewed during plan development to incorporate
strategies and policies that will result in an effective plan.

10.4 Recommendation 4: Restore Stream Channels and Riparian
Corridors
Strong ordinances ensure that existing natural resource features, including floodplains,
wetlands, riparian buffers, and streambanks and channels will be protected. It may be
necessary to restore natural features that have been significantly degraded or destroyed
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prior to protection. Water quality and aquatic and riparian habitats have been historically
impaired by deforestation, wetland drainage, and stream channel straightening.
Streambanks are being eroded by increasingly prevalent stormwater runoff, which
contributes to high sediment loads within streams. Water quality is further degraded by
high nutrient loads. Restoration will improve the health and function of the Upper
Wissahickon waterways.
10.4.1 Evaluation of Restoration Techniques
There are multiple ways to restore a stream or riparian corridor, including working to
restore a vegetated riparian buffer, removing obstructions from the natural floodplain, recreating the hydrology of the stream channel, or stabilizing streambanks. No single
restoration approach is capable of perfectly rehabilitating a waterway, but rather each
should be evaluated with respect to the issues of a specific waterway. It is recommended
that the methods to restore stream and riparian corridors listed in Table 10.4.1 be
evaluated to determine the most appropriate approach or combination of approaches to
address the particular issues along waterways in the Upper Wissahickon Creek.
Table 10.4.1 Restoration of Stream Channels and Riparian Corridors

Restoration Techniques
Riparian Buffer Restoration
In order to maximize the benefits of a riparian area, it is critical that the stream corridor
remain vegetated, ideally with forest cover. When riparian lands do not have woodlands,
restoration efforts should be undertaken to assist with the growth of woody vegetation and
the reestablishment of woodlands. Planting a riparian buffer that extends at least 75 feet
from the edge of the stream or wetland using native tree and shrub species will result in
numerous benefits to the stream system. Root systems of the newly planted vegetation will
provide additional bank stability and further reduce bank erosion and associated nonpoint
sources of sediment. The native plants and shrubs will also restore the stream canopy,
shading and reducing stream temperatures, which increase dissolved oxygen and create
healthier aquatic life. Additionally, plant species should be selected to not only enhance
habitat for wildlife but also to improve the site’s aesthetics.
In 2000, the Heritage Conservancy conducted a Riparian Buffer Assessment of Southeast
Pennsylvania, including Berks, Bucks, Lehigh, Montgomery, Chester and Delaware
Counties. The Conservancy developed a method through which they were able to identify
and map forested riparian buffers for 1,200 miles of stream, using high-altitude aerial
photographs and helicopter flyover video footage. The results of this inventory were
mapped and can help municipalities identify breaks in vegetated riparian corridor and target
restoration efforts.

Floodplain Restoration
Restoration of the floodplain area can also significantly improve water quality, decrease
flooding, and increase infiltration rates. Over time, many floodplains have been cleared of
vegetation and paved to make way for development. Eliminating the encroachments on
floodplain lands is the first step to improving the area’s natural hydrologic functionality.
Because much of the Wissahickon Creek study area is heavily developed, it is unlikely that
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Restoration Techniques
all floodplain land can be reclaimed from development. Where reclamation is impossible,
targeting floodplain areas that fall in public or protected open spaces will provide the land
area needed to conduct floodplain restoration work. Floodplain restoration projects may
include the re-establishment of natural wetland hydrology and the replacement of forest
vegetation. Restoring forested vegetation and wetlands within the floodplain will increase
runoff retention times, which in turn reduce floodwater velocities and nutrient levels through
vegetative uptake and denitrification. Additionally, the restored wetlands and riparian
buffers will complement each other in reducing nonpoint sources of nutrients, thereby
improving water quality.

Streambank Restoration
As the amount of developed land adjacent to and draining to waterways increases, the need
for effective bank protection techniques becomes more important. Streambank restoration
can improve aquatic and riparian habitat, decrease maintenance costs, increase access to and
safety of a waterway as well as significantly decrease the rate of erosion. Maintaining
healthy riparian vegetation along the streambank is the best bank protection available. If
the riparian vegetation has been removed and erosion problems exist, restoration of the
vegetation that was lost is the next best way to stabilize the streambank. However, a well
designed and constructed bank stabilization project can be effective where it is not possible
to plant vegetation on the streambank. Bank stabilization projects, which are more costly
than plantings, include bioengineering projects that use a combination of structural elements
and plant material to stabilize the banks and hard armoring techniques, which typically
involve re-grading to more gradual banks and replacing banks with durable materials like
rock.

Stream Channel Restoration
Natural stream design and erosion control BMPs should be used to reestablish a stable,
meandering stream channel to the greatest extent possible. As with all restoration projects
proposed in the Upper Wissahickon Creek study area, the developed nature of the landscape
will limit the extent to which stream channel restoration can occur. Longer, meandering
channels, however, have a flatter slope and less erosive energy, reducing the sediment loads
generated by accelerated channel erosion as well as increasing the quantity and variety of
aquatic habitat. For instance, a meandering stream channel will have riffles, pools and cut
banks, each of which offers a habitat preferred by a different plant or animal.
Legacy sediment is sediment found within the study area that eroded from upland areas after
the arrival of Pennsylvania’s early settlers and during the centuries of intensive land uses
that followed, and was deposited in stream corridors and buried pre-settlement streams,
floodplains, wetlands, and valley bottoms. Legacy sediment is now widely believed to have
significantly altered the stream system. Legacy sediments adversely impact hydrologic,
biologic, aquatic, riparian, and water quality functions of today’s waterways (Walter et al.,
2007). Additionally, legacy sediment, which often accumulated behind dams and in their
slack water environments, resulted in thick accumulations of fine-grained sediment,
containing significant amounts of nutrients. Thus, addressing the impacts of legacy
sediments will be a significant part of stream channel restoration work and may require
removal of sediment deposits, particularly in areas where dams are or were present.
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10.4.2 Implementation Strategy: Restoration on Targeted Parcels
Water Management Area 4 contains many miles of stream. Much of the Wissahickon’s
Sandy Run tributary has a wooded riparian corridor less than 50 feet in width, so that a
large majority of the 100-year floodplain is not vegetated or buffered from development.
Pine Run and its tributaries have more extensive buffering, including some preserved
lands, but not all of its reaches are protected by vegetation and land use controls.
Identify Areas in Need of Restoration

Various indicators of protection were mapped in order to assess the level of existing
protections for the waterways in WMA 4. Figure 10.4.2 depicts the following indicators:
(1) areas that lack at least a 50 foot riparian forested buffer in purple, (2) 100-year
floodplain in a hatched blue and white, (3) wetlands in dark blue, (4) public and protected
land in green, as well as the waterways and steep slopes. Areas where sensitive features
overlap, like floodplains and wetlands, were examined for protective features such as
significant forested riparian buffers and protected lands. Significant portions of the
Sandy Run within the 100-year floodplain are not buffered by riparian woodland or open
space. The confluence of Little Pine Run and Pine Run also lacks a vegetated riparian
buffer.
Assess Deterrents to Restoration

Although significant areas within WMA 4 have riparian woodlands that extend the full
length of a waterway or to the edge of the 100-year floodplain, development in WMA 4
has made restoration of the riparian corridor and floodplain difficult because of its
proximity to the stream. Even though this issue is indicative of the situation across the
study area, restoration strategies can still be employed to protect water resources along
the Upper Wissahickon Creek.
Identify Areas Suitable for Restoration

The key to implementing restoration work in an urbanized area is to target large public or
protected lands. These lands can provide the space needed for restoration projects and
are intended to fulfill a public purpose. The area at the confluence of Little Pine Run and
Pine Run is one that may be suitable for restoration work. Because the area is at the
confluence of two waterways, the volume and velocity of water traversing this stream
reach can be significant. This area is immediately south of public or protected land, lies
where the 100-year floodplain is substantially wider than the stream channel, and lacks
sufficient riparian vegetation. The stream channel and banks have been significantly
altered as a result of the volumes and quantities of flow traveling through this section of
the Pine Run; the area could benefit from the riparian and floodplain restoration efforts as
described in Table 10.4.1.
Establish Municipal and Private Land-owner Partnerships

Water Management Area 4 is home to several large golf courses – Manufacturers Golf
and Country Club, Lu Lu Temple Country Club, and the nearby Sandy Run Country Club
– that may be excellent private partners for restoration projects. Upper Dublin
Township’s floodplain and streambank restoration project on the Temple Sinai property
Chapter 10 – Page 20

along the Little Pine Run is an example of this sort of partnership.
Streambank
restoration projects assist with protecting water quality and stabilizing the streambank
and bed. These projects are mutually beneficial to the municipality and the private land
owner, and are financially and environmentally sensible.

10.5 Recommendation 5: Educate Homeowners to Implement
Backyard Best Management Practices
Best Management Practices (BMPs) are techniques that are designed to improve the
quality, quantity, or sustainability of water resources. The BMPs presented thus far target
problems associated with stormwater runoff, sediment erosion, land use, and types of
nonpoint pollution. Another set of BMPs to improve water quality and the infiltration
rate of stormwater can be employed by homeowners or commercial land owners who
have vegetated areas to care for. Backyard BMPs are most appropriate and easy to
implement for homeowners in residential areas. They include:
♦ No-mow zones
♦ Wildflower meadows
♦ Rain gardens
♦ Riparian buffer conservation and restoration
♦ Tree planting
♦ Backyard stream maintenance
♦ Rain barrels
To obtain detailed instructions on methods to create the above listed BMPs, refer to the
Philadelphia Water Department’s guide book, “A Homeowners Guide to Stormwater
Management” (PWD, 2006). Another helpful resource is “Protecting the Wissahickon
Creek,” a brochure produced by the Friends of the Wissahickon, which includes “10
Simple Steps” for homeowners to help safeguard the Wissahickon Creek (FOW, 2006).
Voluntary actions on privately owned land are essential to reduce stormwater runoff and
improve water quality. The restoration projects explained in Section 10.4 “Restore
Stream Channels and Riparian Corridors,” are often limited to open space and floodplain
areas due to the level of development in the Upper Wissahickon Creek study area.
Education is one of the best methods to improve land management on private lands,
because the management of private land is not easily regulated or monitored. Therefore,
homeowners need to know how and why they should consider following backyard BMPs.
Applying backyard BMPs to thousands of residential parcels in the study area will likely
improve the watershed’s water quality and stormwater infiltration rate.
In order to encourage BMP implementation, educational programs ought to focus on the
many environmental and financial benefits associated with alternative land-management
practices:
♦ Reduced stormwater runoff velocity and quantity
♦ Greater uptake of nutrients and retention of sediment
♦ Increased extent of wildlife and songbird habitat
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♦
♦
♦
•

Better Canadian goose deterrence
Lower mowing and maintenance costs
Increased property values and aesthetic quality
Protected waterfront property

10.5.1 Suggested Educational Programs
This section presents a few examples of educational programs suggested by the Upper
Wissahickon Advisory Committee for application in the Upper Wissahickon Creek study
area to address adverse impacts on water resources.
Demonstration workshops are a valuable way to educate the public on the aesthetic

benefits and efficacy of BMPs. Demonstrating technologies such as rain gardens, rain
barrels, and no-mow strips encourages the community to use these technologies at home
and to use water resources wisely.
Door-to-door homeowner education programs are an effective way to educate

residents because they are personal and occur in a friendly environment. It is also a good
way to target the homeowners who are either most likely to implement BMPs or are
closest to the stream and therefore have the greatest effect on the stream.
Adopt-a-Stream Programs coordinate stream walks and visual assessments so that the

community can identify problem areas (e.g. eroded streambanks) and potential restoration
areas. Programs like this are best organized by a watershed group or municipality. The
visual assessments can be done in a formal monitoring program, where individuals
monitor different segments of a stream, or informally in groups during guided
educational hikes.
10.5.2 Implementation Strategy: Create a Rain Garden
Rain gardens are attractive, native plant gardens that collect rain water from downspouts
or stormwater runoff and allow the water to infiltrate slowly through the soil and into the
groundwater. Rain gardens have many advantages:
♦ Reduce flooding and stormwater runoff
♦ Limit the amount of erosion on a property
♦ Filter water and reduce pollution before runoff reaches nearby waterways
♦ Provide habitat for wildlife in a managed area of a residential yard
♦ Add aesthetic value and increase property value
♦ Provide enjoyment and fascination during their various stages of development
The location of a rain garden is important. A rain garden is best situated on a gentle
slope with a grade of 1 to 10%. The garden is dug into a bowl shape: the greater the
slope, the deeper the bowl will need to be. The rain garden ought to be located at least
ten feet from any building foundation, but near a downspout or where water naturally
drains. Areas where water already ponds should be avoided because little infiltration
takes place in these areas. Refer to the booklet entitled, “A Homeowner’s Guide to
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Stormwater Management” or other methods for testing the infiltration rate to determine
how quickly the soils will drain (PWD, 2006).
Creating a rain garden can be as easy as digging a hole and planting the garden, but it is
important to plan the project before starting (PWD, 2006). Here are some additional tips
to help develop a successful rain garden:
♦
♦
♦
♦
♦
♦
♦
♦
♦

Call the township or borough to verify that no environmental permits are required;
Measure the drainage area (this may be the footprint of the roof top);
Gardens planted in sandy soil should be 20-30% of the size of the drainage area;
Gardens planted in clay soil should be 60% of the drainage area;
Regardless of the rain garden’s size, it will help control stormwater runoff. It is
best to try a small area the first year, and if the plants grow well and the water
infiltrates, expand the size of the rain garden the following year;
Native plants may be difficult to find. Therefore, find a source before planning
the garden’s layout;
Choose native plants that have an appropriate shade tolerance and like to be
frequently inundated with water (DCNR, 2008);
Check for underground utilities before digging by calling PA One Call (811);
Develop a basic maintenance plan to control weeds and the infiltration capacity of
the rain garden.

10.6 Recommendation 6: Create a Stormwater Partnership
The Wissahickon Valley has been a desirable place to live since the 17th century. As a
result, growth has been intense for centuries and the current landscape consists of many
square miles of developed areas. As early as 1924, beginning with the Friends of the
Wissahickon, concerned residents began forming partnerships to address issues caused by
a lack of funding for the Wissahickon (FOW, 2006). Despite this early organization,
current residents along the Wissahickon Creek periodically encounter challenges to their
quality of life resulting from excessive stormwater runoff, degraded water quality, and
exacerbated flooding (T-VSSI, 2008).
10.6.1 Economic Costs of Stormwater Runoff
A flood’s destructive force is recognized not only by residents along the Wissahickon
Creek, but also by county, state, and federal agencies. The following is a short list of
documented costs:
♦ The “Montgomery County Natural Hazards Mitigation Plan” identifies flooding
as the county’s most significant natural hazard, and examines the relationships
between increased development, stormwater, and flooding (MCPC et al., 2007).
♦ The Philadelphia Water Department contends that development in the floodplain
and in the headwaters region exacerbates stormwater impacts in the watershed,
which is not surprising; given that 60% of all development was built prior to the
regulation of stormwater management techniques (PWD, 2007(b)).
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♦

♦

Pennsylvania Governor Rendell’s Sustainable Water Infrastructure Taskforce
surveyed the state’s water infrastructure and discovered “at least $7.2 billion in
unmet wastewater infrastructure needs, plus millions of dollars more in ongoing
operation and maintenance costs” (DEP, 2008).
The U.S. EPA estimates the gap between the money available to upgrade
deteriorated wastewater infrastructure and the money needed to upgrade
deteriorated wastewater infrastructure is $500 billion nationally (EPA, 2008).

Stormwater Infrastructure

The projected shortage in capital funds for sewer, water, and stormwater infrastructure
improvements and replacements means that upgrades will not be financed by federal or
state funding alone. Much of the burden to raise the capital necessary to repair, upgrade,
or retrofit infrastructure will fall on local and county agencies.
Sewer System Infiltration and Inflow Problems

Both infiltration and inflow (I&I) are sources of water originating outside the wastewater
system that enter the sewer interceptors and add to the flows that must be treated at the
sewage treatment plants (STPs). These additional flows significantly decrease available
capacity
and
increase
treatment costs, especially
during wet weather periods,
such as strong rainstorms
and snowmelts, when I&I
problems are exacerbated.
The most recent 2005
Sewage Facilities Status
Report compiled by the
Montgomery
County
Planning
Commission
investigates the condition,
distribution, status, and
growth of publicly owned
sewage treatment plants and
conveyance systems. The
2005 Status Report revealed
a growing number of
problems resulting from
infiltration and inflow. As
depicted in Figure 10.6.1,
groundwater and stormwater
infiltrate into the sanitary
sewer system via leaky Figure 10.6.1 I&I impacts to the Sewer Systems and the STPs
pipes, as well as manholes,
Source: King County, WA, Department of Natural Resources
and Parks, Wastewater Treatment Division (2008).
sump pumps, and foundation
drains connected to sanitary
sewer lines, and cause drastic reductions in the capacity of conveyance systems and/or
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the efficiency of the sewage treatment plants. When stormwater is directed to the sanitary
sewers through direct connections, such as the connection of roof downspouts, driveway
drains, or low manholes that drain surface water, inflow is responsible for decreased
capacity in the sewage facilities.
Some STPs in Montgomery County reported I&I problems in the 1998 Status Report, and
continue to implement aggressive maintenance initiatives to reduce I&I. The dramatic
growth in the number of STPs tackling I&I issues since 1998 demonstrates that it is still a
growing problem facing public sewage facilities. Five factors are likely to simultaneously
contribute to I&I problems outpacing the effectiveness of I&I reduction initiatives:
(1) aging infrastructure, (2) growing demands on systems resulting from development,
(3) increasing volumes of stormwater runoff due to rises in impervious surface cover, (4)
insufficient maintenance of sewage facilities (often due to lack of funding), and (5)
inadequate or outdated system design. The need for infrastructure investments is
evidenced by sewage overflows, leaking and deteriorated collection systems, and a
shortage of treatment capacity in sewage facilities (both plants and conveyance systems)
resulting from stormwater inflow and infiltration into the sewer system.
10.6.2 Implementation Strategy: Establish Stormwater Authority or Form
Regional Partnerships
To date, there is no single oversight agency accountable for the coordination,
implementation, or enforcement of stormwater programs or to administrate an effective
stormwater program within a watershed. No agency manages a long range program that
can phase in stormwater programs in an efficient manner. Long term planning, phased
maintenance, and daily operation for an effective stormwater management program can
be coordinated through a stormwater partnership. A stormwater partnership could be
formed by one or a combination of existing or new entities bringing stormwater
management (technically a part of wastewater treatment) under their authority.
Incorporating Stormwater Management Under an Existing Authority

Although it has yet to be applied broadly, the Pennsylvania Municipal Authorities
Association states that the Municipality Authorities Act permits any existing authority to
engage in stormwater management activities under the Act’s authorizing powers for
“acquiring, holding, constructing, financing, improving, maintaining and operating,
owning or leasing sewers, sewer systems or parts thereof” (PA LGC, 2006). However,
the existing authority must first amend its articles of incorporation to specifically include
stormwater sewers and management (Witherel, 2003). Therefore, incorporating the
function of stormwater management under an existing authority offers one potential
solution to communities challenged by the obligations and costs associated with
satisfying the National Pollutant Discharge Elimination System (NPDES) Phase II
requirements, including monitoring, Total Maximum Daily Loads (TMDLs), and other
regulatory programs pertaining to stormwater (Hargett, 1992).
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Establish a New Stormwater Authority

Since the Municipal Authorities Act allows one or more municipalities to form a
municipal authority, it is also a possibility that a new stormwater authority could be
created to fulfill the role of stormwater manager if no existing authority was willing or
able to take on this function. If municipalities within a watershed choose to establish an
authority collectively, municipal governing bodies would appoint municipal authority
board members. However, the stormwater authority, once established, would be an
independent corporation in the Commonwealth with the ability to exercise governmental
and private corporation powers to meet the health and watershed protection needs of
residents and businesses within their established service area (PA LGC, 2006).
Establish Authority Revenues

Whether a new or an existing authority takes on the role of stormwater management, an
important power granted to an authority is the ability to assess a fee for the service they
provide to establish a steady revenue stream. Title 53 of the Pennsylvania Consolidated
Statutes, Section 5607(d)(9), allows authorities to fix reasonable and uniform rates “in
the area served by [the authority’s] facilities,” thereby granting the authority the power to
establish rates, or user fees in its jurisdictional area (MPC, 2005). In this case, user fees
are levied for the service of stormwater treatment and are not a tax, since even taxexempt organizations are required to pay their ‘fair share.’ Users within a service area
would pay a stormwater fee, often determined by the degree of impervious surface
coverage on a lot, soils, slopes, existing detention and retention facilities, and share of
low impact development practices (Stormwater Finance Center, 2008). All revenues
would be used for the development of stormwater management plans, maintenance and
upgrade of existing storm drain systems, flood control measures, water-quality programs,
administrative costs, and construction of infrastructure improvements.
A consistent source of revenue enables an authority to budget for annual operating
expenses and provide cash as well as in-kind matches for capital intensive projects,
without raising taxes. Dedicated revenue allows for the implementation of a prioritized
stormwater facilities improvement and retrofit strategy. A strong organizational structure
will also be an advantage when applying for competitive funding sources.
Create Municipal Stormwater Partnerships

Where it is not possible to assign the task of stormwater management to an authority, it
may still be possible for local agencies to reduce the financial burdens related to
stormwater management by creating a partnership with other governing bodies. Because
local municipalities are asked to shoulder the costs of maintaining the stormwater system
and required by NPDES Phase II regulation to monitor stormwater quality, multimunicipal, county, or regional partnerships may reduce the burdens that would otherwise
fall on a single municipality. Although only informal coordination efforts currently exist
in the Upper Wissahickon Creek study area, countless stormwater partnerships have been
formed across the nation (Thomas, 2008).
Establish Partnership Revenues

Although a partnership’s mission and function are more flexible because they are not
bound by articles of incorporation, a partnership is only as strong as it members. In other
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words, because there is no authorizing legislation governing partnerships, a partnership
can only act on the powers granted to its members. This is particularly important when it
comes to the ability of a partnership to generate revenue, because municipalities cannot
charge fees (except in the form of transportation impact fees) under the PA
Municipalities Planning Code Act (MPC, 2005). Consequently, if municipalities or
counties within a partnership wanted to generate a steady stream of revenue, they would
need to levy a tax, receive a grant, or secure a loan.
As the regulatory environment becomes more stringent regarding the management of
stormwater, and as local municipalities face backlogs of stormwater facility maintenance
projects, and as flooding overwhelms existing organizational capacities, stormwater
authorities and partnerships become more sensible and attractive solutions (Kasperson,
2000-2001). Additionally, local support for stormwater authorities is growing. The
Temple – Villanova Sustainable Stormwater Initiative and the Delaware River Basin
Flood Mitigation Task Force’s Action Agenda claim that stormwater authorities and
partnerships are “beneficial and effective” solutions to the region’s stormwater challenge.

10.7 Existing Regulations
There are numerous reasons to implement the six recommendations provided in this
chapter, including, but not limited to the protection of the drinking water supply,
decreased flooding, and improved aquatic habitat. The implementation of these
recommendations is likely to simultaneously fulfill existing regulatory requirements. For
detailed information on specific regulations, please refer to the regulatory information
described in Sections 2.1, 2.2, and 2.3 in Chapter 2. Table 10.7 provides a list of various
regulatory requirements that can be satisfied by the implementation of the six
recommendations, as well as some of the funding opportunities that might be used to
support these projects. The “X” entries link the recommendations to the corresponding
regulations and funding opportunities.
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Table 10.7 Regulations and Funding Opportunities

Regulations and
Funding Opportunities

Retrofit Review and Protect Restore Stream Implement
Create
Stormwater Update
Source
Channels &
Backyard Stormwater
Basins
Ordinances Water Riparian Corridors BMPs
Partnerships

Existing Regulations
Nutrient Total Maximum Daily Load (TMDL)
Sediment Total Maximum Daily Load (TMDL)
NPDES Phase I and II (MS4)
Act 167 Stormwater Management Plans/Ordinances
Source Water Protection Programs
Clean Water Act (PA Clean Stream Act)
Floodplain Management Act

X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X

X

X

X
X

X

X

X

X

X
X
X
X

X
X
X
X

X
X

Funding Opportunities
Green Fields/Green Towns Program (Mont. Co.)
Montgomery County Zoning Assistance Program
Growing Greener Grants (PADEP)
PennVEST
Community Development Block Grants
Technical Assistance Program (PWD & PEC)
Municipal Make-Over Contest (Wissahickon
Watershed Partnership)
Exelon Schuylkill River Watershed Restoration
Program
League of Women Voters Drinking Water and
Watershed Protection Grants (WREN)
Society of Women Environmental Professionals
TreeVitalize
PA American Water Environmental Grant
Capital or Operational Funds
Stormwater Authority User Fees
Economies of Scale

X
X
X
X
X

X

X

X

X

X

X

X

X

X
X
X
X
X

X
X
X
X
X
X

X
X
X
X

X
X
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X
X
X
X
X

X
X
X

10.8 Funding Opportunities
Numerous sources of grants and funding options are available to enhance and to protect
water resources. Table 10.8 lists the source and contact information for funding
opportunities that can be applied to the implementation of the six recommendations
described in Sections 10.1 through 10.6. It is not intended to be a comprehensive list, but
a guide to promote implementation. The available contact information will provide grant
application deadlines and specific guidelines.
Disclaimer: Due to the changing nature of grant funding sources, the
information provided in Table 10.8 may change from year to year.
Unfortunately, the renewal of future funding can not be guaranteed. Unless
otherwise noted, the grants are expected to be distributed annually as of April
1, 2008.
Table 10.8 Funding Opportunities to Support the Recommended Solutions
for the Upper Wissahickon Creek Study Area

Funding Sources
County Programs:
♦ Montgomery County Green Fields /Green Towns Program. Funding is

♦

provided for all Montgomery County municipalities and private organizations
experienced in land preservation and heritage resource conservation. In addition to land
acquisition, this program can be used for heritage resource conservation, green
infrastructure, farmland preservation, floodplain restoration, and community trails that
connect to the county’s trail network. For more information contact the Montgomery
County Planning Commission directly or go to their web site,
www.montcopa.org/planning.
Montgomery County Zoning Assistance Program. Assistance is provided to
update selected parts of municipal zoning and subdivision ordinances at no cost to the
municipality. For more information please use the following website to view model
ordinances, www.montcopa.org/planning.

State Grants:
♦ Growing Greener Grants – Growing Greener Grants through the
Pennsylvania Department of Environmental Protection. Funding is awarded
for watershed restoration and protection. The Pennsylvania Government units and the
public nonprofit organizations are eligible. It is important to consult a local watershed
manager at the Norristown Regional Office before applying for competitive grants. To
request an application or information, go to their web site,
www.depweb.state.pa.us/growinggreener.

♦

The Pennsylvania Infrastructure Investment Authority (PENNVEST). Loans
are provided to “government units” for stormwater projects. In general, PENNVEST
only funds government units that are part of a Stormwater Management Plan developed
under Act 167. There are exceptions to this requirement if the project is specifically
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Funding Sources

♦

designed to maintain or improve water quality and is necessary to comply with NPDES
requirements, or when the Municipality is implementing a stormwater management
ordinance that requires post construction runoff to be no greater than preconstruction
runoff. Use the regular single
PENNVEST application to be eligible
The Clean Water Needs Survey is a
for consideration for Growing Greener
comprehensive assessment of the
grant funding. Information is provided
capital needs to meet the water quality
at the web site,
goals set out in the Clean Water Act.
www.pennvest.state.pa.us.
The survey provides Congress, as
well as state legislatures, with
Source
Water
Protection
information to assist with budgeting
Technical Assistance Program
and allocating state funds. Eligible
(SWPTAP)
–
Pennsylvania
needs include:
Department of Environmental
♦ Publicly owned wastewater
Protection (PADEP). PADEP has
collection and treatment facilities
developed a program of technical
♦ Nonpoint source pollution
support
services
to
assist
control projects
communities and public water
♦ Decentralized wastewater
suppliers in Pennsylvania with their
management
efforts to protect public drinking
♦ Stormwater and combined sewer
water sources. Community water
overflows control facilities
systems,
municipalities
and/or
♦ MS4 compliance costs

groups of municipalities are eligible
for SWPTAP assistance, but PADEP
Completing a needs survey will help
direct future federal funding to
looks to public water suppliers and
Pennsylvania. For more information,
municipalities
to
provide
visit www.epa.gov/cwns
commitment or “sweat equity” to the
effort. For more information go to
the web site www.drinkingwaterwise.org/sourcewater-technical-assistance.html.
Federal Grants
Community Development Block Grant (CDBG). Annual direct grants are provided
to eligible urban areas (called “entitlement communities”) to improve community facilities
and services, principally to benefit low and moderate income persons. The CDBG grants
fund the building of public facilities and improvements, such as streets, sidewalks, sewers,
water systems, community and senior citizen centers, and recreational facilities.
Information is provided at the web site,
www.cbf.org/site/PageServer?pagename=state_sub_pa_community_confluence.

Non-Profit/Foundation and Local Grants:
♦ Philadelphia Water Department & Pennsylvania Environmental Council
Technical Assistance Program. This program continually seeks funding to design
and implement stormwater retrofits for publicly-owned stormwater basins in the Upper
Wissahickon. For more information, contact the Pennsylvania Environmental Council or
got to their web site, www.pecpa.org.

Chapter 10 – Page 30

Funding Sources
♦

♦

♦

♦

♦
♦

Wissahickon Rain Garden and Municipal Make-Over Contest. The
Wissahickon Watershed Partnership established this project to create a demonstration
rain garden in every municipality of the Wissahickon Watershed. The Education and
Outreach Committee is continually seeking funding to provide assistance with rain
garden design and the implementation. For information, contact the Philadelphia Water
Department Office of Watersheds or visit their web site, www.phillyriverinfo.org.
Exelon Schuylkill River Watershed Restoration Program. Watershed
restoration grants are available to non-profit organizations, county & municipal
governments, and other related government agencies to undertake the implementation of
projects that will improve the quality and quantity of water in the Schuylkill River and
its tributaries. For more information, go to their web site, www.schuylkillriver.org.
Drinking Water and Watershed Protection Grants. The Water Resources
Education Network (WREN) through the League of Women Voters of Pennsylvania
Citizen Education Fund (LWVPA-CEF) provides funding for a limited number of
community-based educational projects. The projects are selected to protect and improve
either the source waters for the community's public drinking water system or the
community's watershed. For more information, visit http://wren.palwv.org.
Society of Women Environmental Professionals. Funding is provided to
organizations or programs that creatively address a locally-defined need to create,
enhance, restore, or protect the natural environment or to provide environmental
awareness through education. Information is provided at their web site,
www.swepweb.com/VisitorDocs/2008grantguidelines.pdf.
Pennsylvania Horticultural Society- Tree Vitalize Rebate Program. This
program reimburses homeowners 25% of the cost of a tree to plant on their property.
For more information, visit their web site, www.treevitalize.net.
Pennsylvania American Water Environmental Grant Program. This program
supports diverse types of activities, such as watershed cleanups, reforestation efforts,
underground tank inspection programs, biodiversity projects, streamside buffer
restoration projects, wellhead protection initiatives and hazardous waste collection
efforts. The company will award grants of up to $10,000 in 2008 to support innovative,
community-based environmental projects that improve, restore or protect watersheds and
community drinking water supplies. Deadline for grants awarded in 2008 was April 11,
2008. For more information, visit their web site,
www.amwater.com/awpr1/about_american_water/environmental_stewardship/page1767
5.html.

Other sources of funding exist in addition to the specific funding entities identified in
Table 10.8.

Capital or operational funds from existing budgets can support the six
recommendations made in this chapter without grant funding. There are several
advantages to implementing programs using internal funding. For example, work can be
done without time limitations and without the administrative tasks associated with
applying and managing grant funding. Another advantage is that budget-funded projects
demonstrate a stronger commitment to protecting water resources in the Upper
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Wissahickon, and promote a “green” image to consumers and community members.
Additionally, municipalities and land developers are not allowed to use many of the grant
sources if they wish to receive BMP credit under the NPDES/MS4 program.

Stormwater Authority User Fees are another source of revenue that comes from the
fees levied for the service of treating stormwater. This source of funding can be used to
develop stormwater management plans as well as maintain and upgrade existing
infrastructure.

Economies of Scale, or cost advantages obtained by expanding the scope of projects
and by purchasing in bulk, can create cost savings that might serve as a type of funding
opportunity. In the case of the Upper Wissahickon Creek study area, cost savings can be
achieved by way of multi-municipal and public-private partnerships through sharing of
information, resources, services, and overhead costs.

10.9 Conclusions and Next Steps
The recommendations presented in this chapter provide a pathway for the improvement
of water resources in the Upper Wissahickon Creek Study Area. Each of the six
recommendations contains relevant background information for implementation and
specific implementation strategies. These are summarized in Table 10.9. The
recommendations are a result of stakeholder input and consensus building as called for in
the PA Critical Area Resource Planning (CARP) process. Appendix E outlines the
public participation in the Upper Wissahickon Creek Study Area, including the members
and accomplishments of the Upper Wissahickon Advisory Committee (UWAC).
Additionally, the plan was reviewed by the public, and was commented on at a public
meeting on May 28, 2008. Appendix F is a record of all public comments and their
response in the plan or by the SAMP preparation staff.
The comments from the public and the UWAC voiced the need to develop a work plan
and a schedule for implementing of the SAMP recommendations. To realize the benefits
of the SAMP, the stakeholders in the Upper Wissahickon Creek Study Area need to
continue to discuss and plan for the implementation of the SAMP recommendations.
Continuing to bring the stakeholders together for collaboration is essential to
implementing the voluntary recommendations of the SAMP. The Wissahickon
Watershed Partnership and the Wissahickon Valley Watershed Association may serve as
forums to encourage implementation. Further funding may be sought to facilitate
workshops where quantitative goals and a timeline for each of the recommendations can
be developed by the stakeholders, while discussing opportunities for collaboration in
greater detail than was done during the development stage of the recommendations.
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Table 10.9 Recommendations Matrix
THE UPPER WISSAHICKON CREEK SPECIAL AREA MANAGEMENT PLAN

Rec. 3: Protect
source water

Rec. 4: Restore
stream channel
and riparian
corridors

Low Base Flow

*

*

Channel Instability

*

Rec. 1: Retrofit
stormwater basins

Rec. 2: Review
and update
ordinances

Adverse Impacts Mitigated by Each Recommendation

Rec. 5: Educate
Rec. 6: Establish a
homeowners to
implement backyard
stormwater partnership
BMPs
Direct Benefits ( ) Indirect Benefits ( * )
*

Degraded Water Quality
Flooding
Implementation Strategies Outlined in
Recommendations Chapter
Strategy Name

Implementation Methods

*

Naturalize and
Retrofit through
Partnerships

Steep Slopes
Ordinance Review

Source Water
Protection
Program

Restoration on
Targeted Parcels

Create a Rain Garden

Establish a Stormwater
Authority or Form
Stormwater Partnerships

Multi-municipal

Multi-municipal

EAC and
municipal staff

Public-private

Watershed groups and
EACs

Multi-municipal

Municipal
Ordinance
Provisions
(Appendix B)

High Priority
Resource
Protection Areas
within the Upper
Wissahickon
Creek Study Area
(Figure 10.3.2)

Stream Channel
and Riparian
Corridor
Restoration
Opportunities
(Figure 10.4.2)

PWD Homeowners Guide
to Stormwater
Management (Section
10.5.2)

A stormwater partnership or
authority could be formed
by one or more of the
following options (Section
10.6.2):

Potential Partnerships

Tools

*

Prioritized Stormwater
Basin Retrofits
(Figure 10.1.2)

1. Form partnerships

1. Characterize the
grades of the
slopes

2. Assess need and
prioritize basins

2. Determine
protection level
needs

3. Decide type of
retrofit for each basin

3. Compare zoning
ordinances with
advisory guidelines

4. Collaborate on
funding and shared
resources

4. Recommend
changes to steep
slope ordinances

5. Calculate cost
savings from
naturalization

5. Implement
changes to
ordinances

1. Identify areas
to be protected

1. Identify area in
need of restoration

1. Choose best location
on the property

Incorporating
stormwater management
under an existing authority

2. Identify
contamination
sources
3. Target specific
areas to improve
source water
protection
4. Evaluate water
supply protection
tools and
techniques

2. Assess
deterrents to
restoration

2. Test soil permeability

Establish a new
stormwater authority

3. Identify areas
suitable for
restoration

3. Determine size of rain
garden

Establish authority
revenues

4. Establish
municipality and
private land-owner
partnerships

4. Check for need of local
permits and location of
underground utilities

Create municipal
stormwater partnerships

5. Dig and plant rain
garden with native
vegetation

Establish partnership
revenues

5. Develop a
source water
protection plan

6. Reallocate costs
saved from not
mowing for other
stormwater needs

6. Develop maintenance
plan to control weeds and
infiltration function
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Appendix A: Municipal Summaries

Abington Township
Community Profile
Abington Township is a densely developed, inner-ring Philadelphia suburb located in
southeastern Montgomery County. It is often thought of as a bedroom community of
Philadelphia as it shares a border with the city. Yet the township businesses employ over
25,000 workers. The township encompasses almost 15 square miles. Of these, 3.29
square miles of land northwest of Edge Hill Road are part of the Upper Wissahickon
Creek Watershed and is drained by the Sandy Run.
Abington is often called a “built out” municipality, yet it retains a diverse mix of
residential, retail, office, industrial and institutional land uses. Small single-family
residential lots with homes built in the 1950s and 1960s are the predominant use
throughout the western portion of the township within the Upper Wissahickon Creek
Watershed. Most homes are served by public water and sewer and the township operates
its own sewage treatment plant located along Fitzwatertown Road in Upper Dublin
Township. Aqua PA provides public water to homes in the township. Abington also
contains two commercial corridors that traverse the watershed: York Road (Route 611)
and Easton Road which run north-south through the township and are lined with retail
and service uses.
Abington’s transportation system is dominated by roads, however it does contain two
SEPTA regional rail lines: the R2 Warminster Line (which crosses through the Upper
Wissahickon Creek Watershed) and the R3 West Trenton Line. Also, several SEPTA bus
routes transport passengers across the township.
Abington Township has a large professional staff that works with the elected Township
Commissioners. The Planning Commission and an environmental advisory committee
provide insight and advice to the Commissioners on open space and stormwater
management planning issues.
Demographics
In 2000, Abington’s total population was 56,103, of which approximately 19,786
residents resided within Abington’s portion of the watershed. By 2006, the total
population of Abington was estimated at 54,608 representing a slight drop. The overall
population of Abington is second only to Lower Merion among Montgomery County
municipalities. However, being an inner-ring suburb of Philadelphia, the township has
little room for future development. Taking that into account, the population of the
township is expected to be stable in the future.
Abington had 22,367 total housing units in the township 2000. Almost 80% of these
units were single-family detached. Approximately 7,297 housing units are within the
watershed boundaries.

Natural Features
Water Resources
Streams
There are six named streams that flow through Abington Township: Pennypack Creek,
Meadow Brook, Robinhood Brook, Tacony Creek, Jenkintown Creek, and Sandy Run (a
tributary of the Wissahickon Creek). Sandy Run, which has its headwaters in Abington,
is the only stream that falls within the Upper Wissahickon Creek Watershed.
Wetlands
There are several small wetlands scattered across Abington Township, most of which are
found near lakes and ponds. There are no significantly large wetlands within Abington’s
portion of the Upper Wissahickon Creek Watershed. It appears that at one time there
may have been some wetland areas along the Sandy Run within the township that were
filled in by development that occurred over a decade ago.
Floodplains
Abington Township contains 475 acres of 100-year floodplain. A large portion of this
floodplain acreage is along Sandy Run. At present, Temple University is in the process
of reevaluating this floodplain boundaries based upon newer information. As a result of
this effort, the 100-year floodplain area could be expanded. In the past, due to flooding,
the township has secured funding for the removal of approximately 38-frequently flooded
homes. In addition to removing homes, the township has undertaken several other capital
projects to enhance stormwater conveyance and alleviate localized flooding conditions.
Geology & Soils
Carbonate geology of limestone and dolomite (Ledger Dolomite, Elbrook, and Conestoga
Limestone) run north-south through the western portion of the township which lies within
the Upper Wissahickon Creek Watershed. Abington’s portion of the watershed is also
underlain by Chickies Quartzite and Quartz Schist. Groundwater yields are highly
variable dependant upon the number and size of fractures. In addition, scattered sand and
clay geology is interspersed through this area.
Abington also contains prime agricultural soils in many parts of the township, mostly
along Sandy Run and within Ardsley Wildlife Sanctuary. There are two large bands of
hydric soils near the Grove Property and Roslyn Park that also border Sandy Run.
Steep slopes
Steep slopes between 15% and 25% are found along Edge Hill Road which runs northsouth through the township and the Upper Wissahickon Creek Watershed. Steeper slopes
that are greater than 25% are also found in small patches that parallel Edge Hill Road.
Woodlands
There are several large patches of woodlands in the Abington portion of the Upper
Wissahickon Creek Watershed. They generally are found along Edge Hill Road and
within Ardsley Wildlife Sanctuary.

Natural Areas Inventory
Abington contains two natural areas of local significance: Bethayres Swamp and Big Oak
Woods. However, neither of these sites lie within the boundaries of the Upper
Wissahickon Creek Watershed.
Protected Open Space
Abington has 403.7 acres of land in the entire township preserved as municipal open
space. The largest preserved tract of open space within Abington’s portion of the Upper
Wissahickon Creek Watershed is the Ardsley Wildlife Sanctuary. This is an 81-acre
undeveloped open space on the south side of Susquehanna Road and west of Easton
Road. This property was purchased with county open space funding to provide local
passive recreation opportunities and to address stormwater management issues. The
township has constructed stormwater management facilities within this property to reduce
localized flooding in the downstream Ardsley area. Some smaller parks that lie within
the boundary of the watershed include Ardsley Park, Roslyn Park, Evergreen Manor
Park, Roychester Park, Rubicam Park, and Crestmont Park.
Other open space in the township can be found at school lands or cemeteries such as the
134.5-acre Hillside Cemetery which is adjacent to the Ardsley Wildlife Sanctuary.
Abington Township’s open space plan identifies priority lands for conservation. In the
watershed, these identified lands are mainly along Sandy Run, adjacent to Ardsley
Wildlife Sanctuary, and along Edge Hill Road.
Stormwater and Flooding
As discussed previously, stormwater management and flooding are large problems in the
township. The township has committed substantial funding to alleviate flood damage and
to reduce future flood emergencies. A summer storm that struck the Sandy Run in 1996,
caused substantial damage to homes and an elementary school. In response to that flood
event, the township purchased and removed several homes along Madison Avenue and
undertook various capital improvement projects to better manage stormwater in this area.
The township and its Environmental Advisory Committee have also engaged in
streambank stabilization for Baederwood Creek and Sandy Run. In addition, the
Johnston bridge was raised to accommodate the water flow. The township also
constructed four new stormwater basins and installed inlets in poor drainage areas.
Recently, the EAC has started restoring the riparian corridor along Sandy Run in Roslyn
Park and has completed about 300 feet of the project so far.

Ambler Borough
Community Profile
Ambler Borough is a 0.89 square mile community located in southeastern Montgomery
County. It is surrounded by the Townships of Upper Dublin, Whitemarsh, and Lower
Gwynedd. The entire Borough lies within the Upper Wissahickon Creek Watershed.

Though most of the Borough is currently developed, several redevelopment projects have
been recently completed. More than half of this development is residential. However,
Ambler also contains a mix of commercial/office, industrial, institutional, park and
recreation land uses. Historically, Ambler Borough was a company town for a large
asbestos products industry that operated into the 1960s.
Single-family detached dwellings are the predominant housing type in the Borough;
however, there is a large percentage of single-family attached and multifamily units.
Public water and sewer primarily serve the residences in the borough and the borough
operates its own water department and sewage treatment plant. Most of the employers in
the Borough are small retail or office businesses occupying space on Butler Avenue and
Main Street. Ambler is crossed by a network of roads including Butler and Bethlehem
Pikes. The SEPTA R5 Doylestown regional rail line also passes through the Borough.
Ambler Borough Council works with their planning commission and Environmental
Advisory Committee (EAC) to address planning and environmental issues. The EAC has
undertaken stormwater management measures such as storm drain stenciling. Borough
Council has also initiated discussions with adjoining municipalities to explore solutions
for chronic flooding problems.
Demographics
In 2000, Ambler’s population was 6,426. By 2006, the total population of Ambler was
down to 6,270. The Borough continues to experience a slow decline in population that
has been occurring since a peak population in 1970. However, according DVRPC
population forecasts, the population of Ambler is projected to increase by approximately
1,000 people over the next 20 years due to expected residential and mixed use
redevelopment project in the vicinity of the train station.
Ambler had 2,605 housing units in 2000. Almost 38% of these units were single-family
detached.
Natural Features
Water Resources
Streams
There are three named streams that flow through Ambler Borough: Rose Valley Creek,
Tannery Run, and Stuart Farm Creek. All of these streams have their headwaters in
Upper Dublin. Significant portions of these streams are either within a culvert or
channeled in some way.
Wetlands
There are several small wetlands scattered across Ambler Borough. There is a large
wetland found along the Rose Valley Creek and one along the unnamed tributary to the
Wissahickon in the southern portion of the Borough. There are also two large wetlands
found adjacent to the Ambler Reservoir, a waterfowl preserve owned by the Wissahickon
Valley Watershed Association located on the western border of the Borough.

Floodplains
Floodplains lie along each of Ambler’s creeks. The floodplain is widest near the large
waterfowl preserve. Much of Ambler was developed prior to the advent of floodplain
regulations. Because of this, significant amounts of development have encroached upon
and altered the floodplain.
Geology & Soils
Ambler is underlain by Stockton Sandstone, Conglomerate, and Shale. The groundwater
resources in this formation are the best of any formation found in the county.
Though much of the soils in the borough are classified as Madeland, Ambler also
contains hydric and alluvial soils. They are found along Rose Valley Creek and Stuart
Farm Creek as well as along a small unnamed tributary to the Wissahickon in the
southern portion of the Borough.
Steep slopes
Ambler is generally characterized by gently rolling terrain; however, there are some steep
slopes greater than 15% found in two bands along Rose Valley Creek between Bethlehem
Pike and North Ridge Avenue.
Woodlands
Important woodlands in Ambler Borough are found along the Rose Valley Creek, in an
area adjacent to West Maple Avenue near the waterfowl preserve, and in an area near the
southeastern end of Locust Street. Part of the woodland corridor along Rose Valley
Creek is permanently preserved by Borough Park.
Protected Open Space
Ambler Borough protects about 4% of its land area (23.85 acres) as open space. Most of
this open space exists in public parks such as Borough Park, Ricciardi Park, Locust Park,
and Pickering Field.
Ambler identifies land near the waterfowl preserve, undeveloped “white mountains” land
along the southwestern boundary of the Borough, and land along Rose Valley Creek and
Tannery Creek as vulnerable natural resource areas and thus high priority areas for
conservation. These areas also contain significant asbestos waste residuals and have
limited development potential.
Stormwater and Flooding
Ambler is a highly urbanized community and it developed a series of channelized stream
corridors to facilitate the movement of its stormwater. However, this results in increased
flooding downstream, erosion, and turbidity. In addition, upstream development has
caused the conveyance system in the Borough to be overwhelmed. The Borough
conveyance facilities were built before the upstream development took place and were
not designed to take into account timing, convergence of peak stormwater flows, or water
quality issues.

In 2005, the Montgomery County Planning Commission completed a preliminary
analysis to study the Tannery Run watershed and identify causes of flooding within the
watershed. That study recommended a concerted effort on the part of Ambler Borough,
Lower Gwynedd Township, and Upper Dublin Township to address flooding issues
through modification of existing stormwater facilities and investigation of new facilities.
Temple University is currently working with the borough to better evaluation flooding
problems.

Lansdale Borough
Community Profile
Lansdale Borough is a 3.1 square mile community located in north-central Montgomery
County. It is surrounded by the Townships of Hatfield, Montgomery, Upper Gwynedd,
and Towamencin. A bit less than half of the eastern side of the Borough lies within the
Upper Wissahickon Creek Watershed. Close to half of Lansdale’s land is used for
residential purposes. Lansdale also contains a healthy mix of commercial/office,
industrial, institutional, park and recreation land uses. Like Ambler Borough, Lansdale
has an industrial heritage with various manufacturing companies.
Single family homes, twin homes, attached row homes, and a number of apartment
buildings comprise Lansdale’s residential sections. Public water and sewer serve the
entire borough. These services are provided to the borough by the North Penn Water
Authority and the Lansdale Sewer Department. Lansdale is one of Montgomery
County’s larger employment centers—bringing in workers from other municipalities.
There are small industrial operations, as well as a mix of retail and office businesses.
Most of these are located along the Main and Broad Street corridors. Lansdale is crossed
by a network of roads, and the borough is served by both bus and rail transit.
Additionally, the SEPTA R5 Doylestown regional rail line passes through. Currently
strong private redevelopment efforts are underway to reinvigorate the borough and to
introduce new forms of retail and housing into the borough.
Because of the urban nature of this borough, there is a high percentage of impervious
surface coverage.
Demographics
In 2000, Lansdale’s total population was 16,071, of which approximately 3,558 residents
resided within Lansdale’s portion of the Wissahickon Creek watershed. By 2006, the
estimated population of Lansdale was 15,720 which was a continuation of a slow decline
in population that the borough has undergone since its peak in population in the 1970’s.
However, according DVRPC population forecasts, the population of Lansdale is
projected to slowly increase to just over 17,000, by 2035, due, in part, to some of the
expected residential redevelopment proposed in recent years.
Lansdale had 6,893 housing units in 2000, of which 1,459 units were within the
watershed. Of these units, 28% were single-family detached.

Natural Features
Water Resources
Streams
There are three streams that flow through Lansdale Borough: Towamencin Creek, the
West Branch of the Neshaminy Creek, and Wissahickon Creek. The borough wastewater
treatment plant discharges into the Neshaminy Creek. The uppermost headwaters of the
Wissahickon Creek originate just above the Borough in Montgomery Township at the
parking lot of the Montgomery Mall.
Wetlands
There are very few wetlands within the Borough. The small identified pockets lie within
Schweiker and Moyer Road Park and in and around Stony Creek Park. Other
unidentified wetlands may exist and a qualified consultant should be enlisted for a final
determination where wetlands are suspected.
Floodplains
The 100-year floodplains of the Neshaminy Creek and the Wissahickon Creek fall within
Lansdale’s borders at the northern corner and southeast end of the borough respectively.
Geology & Soils
Lansdale is underlain by mostly Brunswick formation, with the Lockatong formation
cutting a fingerlike pattern in the southeastern section of the Borough.
A variety of soils exist in all parts of the borough. However, most of Lansdale is
constructed on made land, shale, and sandstone materials. Construction on made land
can lend to higher water tables in rainy seasons, and flooding. Lansdale also contains
both hydric and alluvial soils. Hydric soils are found in the northeastern section of the
Borough, along the banks of the Wissahickon Creek. Alluvial soils also exist along the
Wissahickon Creek corridor and along the stream in Schweiker and Moyers Road Parks.
Steep slopes
Lansdale is generally characterized by gently rolling terrain.
Woodlands
Lansdale is a developed borough, yet it does have some wooded area along the
Wissahickon Creek in the borough park. This includes a concentration in the northeast
section. White’s Road and Stony Creek Parks also provide some woodland habitat.
Protected Open Space
Lansdale Borough protects about 15% of its land area as open space. However, half of
this land is institutionally owned and is not deed restricted against future development.
Of the open space, 153 acres exists in the 18 small public parks interspersed throughout
the Borough. Much of this parkland, 97 acres, is used as active recreational areas for
Borough residents.

To ensure that the temporarily protected parts of the Borough remain natural, Lansdale
should find ways to preserve institutionally owned open space.
Stormwater Management & Flooding
Lansdale has historically faced flooding across the borough, but the problems are
improving in recent years as stormwater management efforts are employed.
Additionally, Lansdale is currently monitoring stormwater pollution as part of the
federally mandated NPDES MS4 program and has joined in the Perkiomen MS4
Partnership to help educate residents about stormwater.

Lower Gwynedd
Community Profile:
Surrounded by the municipalities of Ambler, Upper Gwynedd, Horsham, Upper Dublin,
Montgomery and Whitpain, Lower Gwynedd lies due east of the geographic center of the
county. The 9.3 square mile Township lies nearly entirely within the Upper Wissahickon
Creek Watershed. Nearly 70% of Township land is used for residential dwellings, many
of which are on lots of one acre or greater. Lower Gwynedd also has some land devoted
to industrial and recreational uses.
An overwhelming majority of Lower Gwynedd’s housing stock consists of single family
detached dwellings, accompanied by a smattering of five-or-more unit structures. Most
residents of Lower Gwynedd use the Ambler Borough Waste Water Treatment Plant;
however, 273 properties use on-lot disposal systems. Water in the Township is
distributed by Ambler Borough Water and the North Wales Water Authority. Lower
Gwynedd has both a SEPTA rail line and a bus service. Additionally, Lower Gwynedd
has many Township-owned roads and nearly 25 miles of county and state owned roads.
Lower Gwynedd’s land use policies focus around the Township’s remaining parcels of
open space. The Township recognizes that these lots are valuable as open space, but they
are also the best remaining opportunities for development. Lower Gwynedd has worked
hard to develop innovative cluster development standards to better protect important
areas during the development of a tract of land. Several projects in the township have
been developed through this cluster approach. The township is also very proud of its
system of trails that connect many of the residential developments with key destinations.
Demographics:
In 2000, Lower Gwynedd’s total population was 10,422, of which approximately 9,746
residents resided within Lower Gwynedd’s portion of the watershed. The township has
an estimated 2006 population of 11,248. With its big growth years having occurred
between 1970 and 1990, Lower Gwynedd saw very little change in its population over
the last decade, but is expected to grow modestly over the next 20 years with the potential
development of a few key parcels.

Over 80% of jobs available in the township are white collar, a figure that is surpassed by
only two other municipalities in the county. Lower Gwynedd’s employment forecasts
expect that the job market will continue to grow with nearly 12,000 jobs in the Township
by 2035.
There were 4,360 housing units in the township in 2000, of which 4,002 fall within the
watershed. Nearly 60% of the housing units in the township are single-family detached
homes and nearly 20% as single-family attached homes.
Natural Features:
Water Resources
Lower Gwynedd has three streams: Wissahickon Creek, Trewellyn Creek, and Park
Creek. Trewellyn Creek, Willow Run and Pennlyn Creek are the tributaries which feed
into the Wissahickon Creek in Lower Gwynedd. The Wissahickon is the township’s
dominant landscape feature.
Geology
Lower Gwynedd is composed of (from north to south) Brunswick shales, Lockatong
argillites, and Stockton shale formations. A soils map of the township shows that Lower
Gwynedd has sections where the soils pose development constraints. A general
classification of these soils shows that most are gray to brown Podzols. The township has
some slopes that exceed 10% (associated with the Lockatong formation), but the majority
of the slopes in Lower Gwynedd are 5% or less.
Tree Cover
Woodlands are scattered throughout the township. Several large tracts can be found
northwest of Cedar Hill Road, northwest of Route 202 and northwest of Gwynedd
Avenue.
Protected Open Space
Lower Gwynedd has both publicly and privately protected land. Lands permanently
protected by the municipality include municipal parks and Penllyn Woods totaling 280
acres. The Pennlyn Woods Property was an important open space acquisition that the
township made over 10 years ago to protect portions of the Wissahickon Creek. Also of
additional significance is the presence of Trewellyn Creek Woods, a Natural Areas
Inventory Site, which includes a red maple and pin oak dominated woodland, which is
also owned by the Township.
Land is also permanently protected by private enterprises including the Wissahickon
Valley Watershed Association and Natural Lands Trust. Significant vacant land is also
controlled by homeowners’ associations, golf courses, and school grounds. Most of this
land is involved in preferential tax assessment programs under Acts 515 and 319 which
establish temporary protections

Stormwater Management & Flooding
Flooding is not a major issue within residential areas, although some minor flooding has
occurred in Pennlyn Woods and Cedar Brook Country Club.

Montgomery Township
Community Profile
Montgomery Township is a 10.82 square mile community located in eastern Montgomery
County. It is surrounded by the Townships of Hatfield, Lansdale, Upper Gwynedd,
Lower Gwynedd, and Horsham, as well as Warrington and New Britain Townships in
Bucks County. A portion of the southern half of the Township lies within the Upper
Wissahickon Creek Watershed. Close to half of Montgomery Township’s land is used
for residential purposes. The Township also contains a smaller mix of commercial/office,
industrial, institutional, park and recreation land uses.
Single family detached homes make up most of the housing stock, in addition to a sizable
portion of single family attached residences. Public water and sewer serve the entire
township. These services are provided to the township by the North Penn Water
Authority, the North Wales Water Authority, and the Sewer Authority. Montgomery
Township is one of Montgomery County’s larger employment centers—having more jobs
than workers within its borders. A large percentage of these jobs, 73% in fact, are white
collar professional and service positions. Most of these are located along the main
corridors of Bethlehem Pike, Route 202, and Horsham Road. Montgomery Township is
crossed by a network of roads and the Township is served by bus.
Montgomery Township Supervisors are assisted by a planning commission and
environmental advisory committee which engage in open space and stormwater
management planning.
Demographics
In 2000, Montgomery’s total population was 22,025, of which approximately 2,866
residents resided within Montgomery’s portion of the watershed. The 2006 population is
24,126 a more than 2,000 person increase since 2000. Yet this rate of growth is less than
the rapid growth in population that the township experienced from 1980 through 2000.
According DVRPC population forecasts, the population is expected to increase at a
slower rate, not to exceed 30,000 by 2035.
The Township had 18,000 jobs in 2005 and is expected to attract new jobs through 2035.
Job growth will result from expansion of commercial retail along Route 309 as well as
continued growth in the various business parks.
Montgomery Township had 8,053 housing units in 2000, of which 1,170 fall within the
Upper Wissahickon Creek Watershed. Of these units, 55% were single-family detached
dwellings and 31% were single-family detached dwellings.

Natural Features
Water Resources
Streams
There are five streams that flow through Montgomery Township: Little Neshaminy
Creek, Park Creek, Trewellyn Creek, the West Branch of Neshaminy Creek, and
Wissahickon Creek. The uppermost headwaters of the Wissahickon Creek originate at
the parking lot of the Montgomery Mall.
Wetlands
Many of the Township’s stream corridors contain wetlands.
Floodplains
Little Neshaminy, Park, and Trewellyn Creeks, along with a portion of the West Branch
of Neshaminy Creek, have a 100-year floodplain along most of their length.
Geology & Soils
Montgomery Township is underlain by mostly Lockatong formation, with the Brunswick
formation present in the western end of the Township.
The Township has extensive class II soils, mostly in the western half, which is already
developed. At one time, these soils supported productive dairy farms. There are also
many areas within the Township that contain soils of statewide importance and hydric
soils.
Steep slopes
Montgomery Township consists of flat land and gently rolling hills with very few steep
slope areas. Steep slopes are located along the southern portion of Little Neshaminy
Creek, near Route 309, not in the Upper Wissahickon Creek Watershed.
Woodlands
Woodlands are scattered in small patches throughout the Township. There is a large
concentration in the northeast section of the Township, bounded by Horsham Road,
County Line Road, Upper State Road, and Lower State Road, and in the Montgomery
Township Natural Area.
Protected Open Space
The Township has 814 acres of government owned or quasi-public-owned park and open
space land. This is all owned by the Township and other local entities and utilities. The
Township’s park and open space system includes 91 sites totaling over 476 acres. These
are used for recreation, detention basins, or passive areas. There are 393 acres of
privately owned, but permanently protected, open space—all of which are within
developments. The township is also looking to develop a trail system throughout the
municipality.

In total, Montgomery Township has more than 1,178 acres of either permanently or
temporarily protected open space. This could lessen with time if the land owner or land
use changed.

North Wales Borough
Community Profile:
North Wales Borough is a 0.6 square mile community located within Upper Gwynedd.
Geographically it is situated in the northwestern area of the Upper Wissahickon Creek
Watershed and the Entire borough falls within the boundaries of the watershed. The
Borough has been built out since the 1980s, and today over 78% of North Wales is
covered by single, attached or multi-family residential dwellings. Residents of North
Wales have access to the R-5 line of SEPTA’s rail line and numerous major and minor
roadways.
North Wales Water Authority provides water for the borough as well as surrounding
communities. Public sewage facilities also provide services for the entire community by
the authority. The wastewater treatment facility which serves 1,303 customers in North
Wales, was purchased from the borough by the authority earlier this year.
The borough is interested in purchasing remaining vacant land to create an “urban
greenway” of linked open spaces adjacent to the borough’s largest protected open space,
Weingartner Park. Additionally, North Wales is invested in aiding endeavors to link to
the Wissahickon Creek Greenway.
Demographics:
North Wales’ 2000 population was 3,342. North Wales had experienced a steady
decrease in its population since 1990, but the population is expected to stabilize through
2035.
There are 130 businesses in the Borough and roughly 1,700 jobs. The top employer in the
township is North Wales Elementary school, which provides the Borough with 65 jobs.
The majority of employment opportunities are professional and management positions.
North Wales is expected to see a small decrease in the number of jobs in the borough by
2035.
The 2000 Census noted that North Wales had 1,330 housing units, all of which are within
the watershed. Single-family detached homes are the dominant residential land-use type.
Natural Features:
Water Resources
The Borough does not have major creeks or stream valleys, floodplains, or wetlands
areas.

Geology
Located on a rolling upland plateau region, the Borough has a gradual sloping landscape.
North Wales is devoid of steep slopes. It consists entirely of made land. In the west the
soils are associated with the Reaville-Penn-Klinesville Association, while the easterly
half is underlain by bedrock that consists of Lockatong argillite and shale formations.
Tree Cover
The Borough has two major woodlands- one on the very northwestern boundary of North
Wales and a second is situated between Eighth and Willow Street Park. In addition to
these woodlands, North Wales also has many mature shade trees in its parks, along its
streets, and on church properties.
Protected open space
North Wales has over 5 acres of permanently protected open space in 10 different
properties. The largest of these is Weingartner Park, a property donated to the borough.
Temporarily protected open space in the borough includes elementary school property,
church property, a recreation center, and a nearby park.
Stormwater Management & Flooding
There are no major stormwater or flooding problems within the borough. There are some
issues with a stormwater basin at the northern end of the borough, which receives runoff
from Upper Gwynedd. The borough has been upgrading storm sewers in order to handle
large flows that pass through from the Hancock Road area.

Springfield Township
Community Profile
Springfield Township is a 6.2-square mile community located in southeastern
Montgomery County. Only the northwest corner of the township, comprising 0.32 square
miles, lies within the Upper Wissahickon Creek Watershed.
Springfield is surrounded by the neighborhoods of Mount Airy and Chestnut Hill, with
Philadelphia to the south. It originally grew as a bedroom community for Philadelphia
and nearly 60% of its land is used for residential purposes. A very small portion of the
township is in commercial/office or industrial uses. However, institutional and
park/recreation/open space land uses comprise a significant portion of the township.
There is a predominance of single-family detached dwellings; however, some
multifamily and single-family attached units are available. Springfield Township’s
school district and the USDA’s research facility on Mermaid Lane are the two largest
employers in the township. The majority of the township is on public sewer which is
treated in the City of Philadelphia. The public water in the township is serviced by Aqua
PA. Springfield is served by a local network of roads. Route 309 and Bethlehem Pike
are the two most significant thoroughfares that pass through the township. In addition,

the SEPTA R5 regional rail line to Doylestown as well as several bus lines transverse
Springfield.
Demographics
In 2000, Springfield’s population was 19,533; of which approximately 406 residents
resided within Springfield’s portion of the watershed. By 2006, total population of the
township was down to 19,069. The township continues to experience a slow decline in
population that has been occurring since the 1980 census when the population total
peaked at 20,344 people. DVRPC population forecasts project that the township’s
population will continue to decline over the next 20 years then likely stabilize.
Springfield had 7,631 housing units in 2000. More than 75% of the units were singlefamily detached. Approximately 145 housing units are in Springfield’s portion of the
Upper Wissahickon Creek Watershed. Any new housing units in the township will have
to occur through residential infill development because Springfield is almost “built-out.”
Natural Features
Water Resources
Streams
There are six streams that flow through Springfield Township: the Wissahickon Creek,
Sandy Run, Sunny Brook, Oreland Mill Run, Enfield Run, and Paper Mill Run. Sandy
Run is the only stream that falls within Springfield’s portion of the Upper Wissahickon
Creek Watershed.
Wetlands
Springfield has very few wetland areas. There are several small wetland sites along
Sandy Run which fall within the borders of the Upper Wissahickon Creek Watershed.
The township owns an old quarry now filled with water near the Sandy Run. This
property known locally as the Navy Quarry will be used as a park in the future.
Floodplains
Floodplains lie along each of Springfield’s creeks. The floodplain for Sandy Run makes
up a large piece of the Upper Wissahickon Creek Watershed in Springfield Township.
Geology & Soils
The portion of the Upper Wissahickon Creek Watershed that falls within Springfield is
underlain by the Ledger Formation. This formation is made up of limestone and its soils
are fertile. Groundwater yields are also good in this area.
Springfield contains prime agricultural soils and soils of statewide importance within its
portion of the Upper Wissahickon Creek Watershed. Most of these soils are located
within the Sandy Run Country Club.
Steep slopes

Overall, steep slopes are not a major feature of Springfield. However, some are found in
the southern part of the Township and in the panhandle but none are found in the portion
of Springfield that falls within the Upper Wissahickon Creek Watershed.
Woodlands
Some scattered patches of woodlands can be found in Springfield. There are small areas
of woodlands found within the Upper Wissahickon Creek Watershed.
Protected Open Space
Springfield has approximately 276 acres of its total land area permanently protected as
open space. In addition, over 741 acres of open space are considered temporarily
protected. Protected open space that falls within the boundaries of the Upper
Wissahickon Creek Watershed includes the permanently protected Sandy Run Park
(14.21 acres). The Piszek (30 acres in Springfield Township) and Boorse (14.4 acres)
properties are both going to be developed in ways that will preserve important areas
including floodplains.
Stormwater and Flooding
Silt and sand deposited by runoff create an enormous problem in the township by
clogging culverts. Clogged culverts are responsible for much residential flooding that
takes place in the township. Springfield’s stormwater regulations require the provision of
stormwater management for all new impervious projects over 200 feet in area.

Upper Dublin Township
Community Profile
Upper Dublin Township is a 13 square mile community located in eastern Montgomery
County. It is an inner-ring suburb of Philadelphia. Almost the entire township (11.87
square miles) lies within the Upper Wissahickon Creek Watershed, except for the
southern corner and an area along the northern boundary.
Fifty percent of Upper Dublin’s land is used for residential purposes. Commercial,
office, and industrial uses only make up 9% of land uses while the remaining 41% is
occupied by institutional, open space, agricultural, and undeveloped lands.
There is a predominance of single-family detached dwellings in the township; however,
some multifamily and single-family attached units are available. The Fort Washington
Office Park is one of the largest employers in the township and was one of the first office
parks in suburban Philadelphia and was developed to take advantage of access to the
Pennsylvania Turnpike and US Route 309. Almost the entire township is served by
public water and sewer. The Bucks County Water and Sewer Authority operates and
maintains the township’s sewage collection system and three different water authorities
(Aqua PA, Ambler Water Authority, and North Wales Water Authority) supply water to
the township residents and businesses. Upper Dublin lies at the intersection of Route 309

and the Pennsylvania Turnpike. The SEPTA R5 regional rail line and several bus lines
also provide access to Upper Dublin.
Demographics
In 2000, Upper Dublin’s population was 25,878; of which approximately 21,646
residents were within the watershed boundary. The township as a whole saw a 7.7%
population increase in population between 1990 and 2000. By 2006, Upper Dublin’s
total population grew even more to 26,117. Population forecasts indicate that growth in
the township will continue through 2025, but at a slower rate.
Over 90% of Upper Dublin is built-out. Upper Dublin had 9,344 housing units in 2000,
of which 7,853 lie within the watershed boundary. Almost 75% of the units were singlefamily detached; however, the number of single-family attached and multifamily units
increased by nearly a third between 1990 and 2000. However, accommodating more
attached units in the future will likely involve rezoning because almost all the vacant
residentially zoned land is zoned for single family detached homes.
The redevelopment of the business park has been occurring over the past decade. Temple
University is currently studying the flooding issues in the park and will make
recommendations with respect to the future of it.
Natural Features
Water Resources
Streams
Upper Dublin Township constitutes approximately 20% of the total Wissahickon Creek
Watershed. The Wissahickon Creek itself flows through the township in the far west
corner near Ambler. There are seven streams that run through Upper Dublin Township:
Sandy Run, Small Run, Pine Run, Rapp Run, Honey Run, Tannery Run, and Rose Valley
Run. These tributaries generally flow east to west and drain into the Wissahickon Creek.
Wetlands
Upper Dublin has several large wetland areas. The largest wetlands can be found along
Pine Run, Rapp Run, Sandy Run, and the Wissahickon Creek. At one time, much of
what is now the Fort Washington Office Park was a wetland area. There are also two
large wetlands along Tannery Run and smaller wetlands along the other streams in the
township.
Floodplains
All of the streams that flow through Upper Dublin have associated floodplains. One
hundred year floodplains are widest along the Wissahickon, Rapp Run, Pine Run, and
Sandy Run. A large portion of the business park is within the 100-year floodplain.
Geology & Soils
Upper Dublin is primarily underlain by Stockton Sandstone, Conglomerate and Shale.
The composition of this formation is mostly sandstone with good groundwater supplies
and results in gentle, rolling slopes. Chickies Quartzite and Quartz Schist, and

Wissahickon Schist, Granite Gneiss and Hornblende Gneiss form a band running through
the southeast corner of the township. The quartzite and quartz schist are formed from
sandstone that weathers slowly. It commonly forms steep slopes and has very little
available groundwater. The granite and hornblende gneisses are weather-resistant and
result in steep hillsides.
Upper Dublin Township has hydric and alluvial soils as well as prime soils and soils of
statewide importance. Most of the hydric and alluvial soils are found along stream
corridors. Prime soils and soils of statewide importance are found in large patches across
most of the township. The lands that contain these soils are primarily undeveloped or in
agricultural use, estate properties, or golf courses.
Steep slopes
The majority of Upper Dublin north and west of the Pennsylvania Turnpike has flat to
rolling topography. However, steep slopes can be found along the primary ridge that
parallels the turnpike, running east-west across Upper Dublin. The township has enacted
a steep slope ordinance to help preserve these areas.
Woodlands
Woodlands in Upper Dublin occupy wet lowland sites and steep hillsides. Woodlands
are found in a large band along the south side of the turnpike along steep slopes, along all
the streams in the township, and in scattered large patches throughout the township.
Upper Dublin has enacted an ordinance that limits tree clearing and requires replacement
and landscape supplements to protect woodlands.
Protected Open Space
Although Upper Dublin is almost built-out, open space and parkland totals 545 acres in
41 sites. The township has among the highest amount of parkland of the municipalities in
the County. The permanently protected open space in the township exists in a variety of
forms: as wooded tracts, open fields, land bordering streams, and active recreation areas.
There are also many acres of temporarily protected open space in golf courses, Act 319
(Clean and Green Act) lands, and Act 515 (Open Space Covenant Act) lands.
Some of the major open spaces and protected areas include Robbins Park and Mundock
Commons. In addition, there are two large country clubs (Manufacturer Country Club
and Lu Lu Temple Country Club) in the township.
Stormwater and Flooding
Rapp Run and Pine Run frequently flood properties in the Fort Washington Office Park.
In addition, Sandy Run frequently floods properties along it between Fitzwatertown Road
and Pennsylvania Avenue. Flooding has also been a problem at the historic Dannenbuerg
Estate, the turnpike interchange at Fort Washington, and the Dresher Triangle.
Development that occurred prior to current stormwater regulations may be partly
responsible for stormwater volumes that cause problems in Ambler Borough’s
stormwater conveyance system.

Upper Gwynedd Township
Community Profile:
Upper Gwynedd is an 8.05 square mile Township, approximately two-thirds of which
(the eastern portion) lies in the major drainage basin of the Wissahickon Creek. Upper
Gwynedd is bordered by the municipalities of Lower Gwynedd, Whitpain, Worcester,
Towamencin, Lansdale, and Montgomery. Additionally, the borough of North Wales is
located within its borders.
The Township is largely developed, with 55.4% of its land used for residential purposes.
Over 2,500 acres are occupied by single family units, by far the most common housing
type in Upper Gwynedd. Industrial land use is second after residential, accounting for
15% of the Township’s acreage. Much of the industrial acreage is taken up by facilities
owned by Merck. Upper Gwynedd expects future land use to change only in very
specific areas and as a result of redevelopment.
Upper Gwynedd Township Wastewater Treatment Facility services the majority of the
Township, as well as parts of Worcester, Whitpain, Lower Gwynedd, and Montgomery
Townships. The remainder of Upper Gwynedd Township is served by Upper GwyneddTowamencin Municipal Authority’s WWTP. The approximate dividing line for the two
service areas is located on a ridgeline running through the Merck property. Residents of
Upper Gwynedd use public water supplied by North Wales Waster Authority and to a
lesser extent the North Penn Water Authority.
Major intersections in the Township include Broad Street and Sumneytown Pike, and
State Route 363 and Valley Forge Road. Aside from these, there is a multitude of other
large and small roads throughout the Township. SEPTA runs through the township, and
residents can access the line via the North Wales or the Pennbrook Station in Lansdale.
Demographics:
In 2000, Upper Gwynedd’s total population was 14,243, of which approximately 6,324
residents resided within Upper Gwynedd’s portion of the watershed. The 2006
population estimate of 15,656 is a result of significant growth that occurred due to two
major residential developments.
Most people in Upper Gwynedd are employed in the manufacturing industry, followed
closely by educational, health, and social services. Merck is the largest employer in the
township, with 10,000 employees in three different township locations. However, other
major industries and businesses include Precision Tube, Jefferson-Smirfit Corporation
and Lehigh Valley Dairies. Employment in Upper Gwynedd Township is projected to
increase from roughly 15,000 in 2005 to just over 17,000 by 2035.
Upper Gwynedd had a total of 5,496 housing units in 2000, of which 2,483 units fall
within the Upper Wissahickon Creek Watershed. 60% of the housing units are single
family detached dwellings and 20% of which are single family attached dwellings.

Natural Features:
Water Resources
All of Upper Gwynedd’s streams eventually drain to the Delaware River basin.
Additionally, all the Township’s streams are designated as Trout Stocking streams. These
streams are the Wissahickon Creek, the Towamencin Creek, and an unnamed tributary to
Zacharias Creek.
Wetlands
Wetlands in the Township are predominantly palustrine forested, scrub/shrub, emergent
or open water wetlands seasonally saturated with riverine, and lacustrine open water
wetlands. The wetlands occur next to ponds and streams. Much of the Township’s
wetlands are concentrated in the lower portion of the Wissahickon Creek.
Floodplain
100-year floodplains lie along all three of the Township’s streams. Floodplains are
modest due to the size of the streams in the township.
Geology
The corrugated appearance of the Upper Gwynedd terrain can be attributed to geologic
erosion. Slopes from 0-15% occur in the Township. There are an equal number of slopes
of 0-3% and 3-8%. Slopes of greater than 15% are found in five areas of the Township,
and are associated with steep stream banks.
A very small amount of soil in Upper Gwynedd is suitable for farming. The township
does still contain two active farms (Roth and Rupp) which have been preserved through
the county and state farmland preservation efforts. Much of the Township has a high
water table, which correspondingly impacts the integrity of the soil. The Township is
underlain with Brunswick and Lockatong geologic formations.
Tree Cover
Upper Gwynedd is covered by woodlands. Additionally, the Wissahickon Valley
Watershed Association land has an extensive riparian corridor with streamside forest
habitat. This corridor which is part of their Green Ribbon Preserve also contains a
walking trail. Various species of plants and animals make use of these woodlands.
Protected open space
Upper Gwynedd Parkland, Upper Gwynedd Open Space, Lansdale’s Whites Road Park,
Gwynedd Wildlife Preserve is managed by the Natural Lands Trust, and WVWA Lands
account for 587 acres of protected space in the Township. Temporarily protected land in
the Township includes the properties of four schools, five churches, and three privately
owned lands (all participating in Act 319).

Whitemarsh Township
Community Profile
Whitemarsh Township is a 14.53 square mile community located in southeastern
Montgomery County. Only 2.41 square miles in the northern portion of the township fall
within the Upper Wissahickon Creek Watershed.
Whitemarsh is an inner-ring suburb of Philadelphia and most of the land is used for
residential purposes. There are areas of retail, office, and industrial use, mainly near
Route 309 and the turnpike. The largest employers in Whitemarsh are Johnson &
Johnson Service, Colonial School District, Reimbursements Technologies, Emergency
Care Research, Inc., and the Germantown Academy.
Whitemarsh is dominated by single-family detached dwellings, although there are some
multifamily and single-family attached units available. Many of the homes in the
northern area of the township that falls within the Upper Wissahickon Creek Watershed
have on-lot wells and individual sewage disposal systems. Those areas in the north that
are on public sewer and water (mostly near Route 309) are serviced by the Ambler
Wastewater Treatment Plant and by the Ambler Water Department or Aqua PA. The
southern half of the township is primarily on public water and its sewage is treated at the
township-operated Whitemarsh Sewage Treatment Plant and other facilities. This portion
of Whitemarsh receives its water from Aqua PA. The township has become a
commutershed for Philadelphia, as well as a home for many of the pharmaceutical and
other corporate entities located west of the township.
The Pennsylvania Turnpike and Route 309 run through Whitemarsh. In addition, major
arterial routes through the township include Skippack Pike, and Germantown, Ridge, and
Bethlehem Pikes. SEPTA R5 and R6 regional rail lines as well as several SEPTA bus
routes connect the township to other areas.
Demographics
In 2000, Whitemarsh Township’s population was 16,702. Approximately 1,016 residents
live within the watershed boundary. The township was once a very rural community but
began to experience significant growth post-war in the 1950s. Growth continued
between 1990 and 2000 with the township experiencing a 12% growth in population.
Today the total population of the township is 17,332. The Delaware Valley Regional
Planning Commission forecasts that growth in the township will continue through 2025
but at a slower rate (only an 8% increase in population from 2000 to 2025).
Whitemarsh Township had 6,372 housing units in 2000, of which 396 lie within the
boundary of the Upper Wissahickon Creek Watershed. Most of the housing units are
single-family detached; however, some multi-family and single-family attached homes
exist, mostly in the central portion of the township. In the area north of the PA turnpike,
there is a large cluster of country residence/estate homes. In addition, Whitemarsh has a
large amount of undeveloped land which has the potential to generate almost 50% more

homes than currently exist in the township. The township has been working aggressively
with the county to preserve significant large estate tracts.
Natural Features
Water Resources
Streams
Whitemarsh has a large number of streams. However, of these, only the Wissahickon
Creek and Pine Run, which has its headwaters in Upper Dublin Township, are within the
boundary of the Upper Wissahickon Creek Watershed.
Wetlands
Wetland areas within Whitemarsh are generally within the floodplains of the township’s
streams.
Floodplains
Whitemarsh Township zoning code has established a Flood Plain Conservation District to
restrict construction and renovation within the 100-year flood boundary. The largest
floodplain lies along the Wissahickon Creek and its tributaries. Most of this land is
protected by its location within Fort Washington State Park.
Geology & Soils
The portion of Whitemarsh Township that lies within the Upper Wissahickon Creek
Watershed is primarily underlain by Stockton Sandstone, Conglomerate and Shale. The
Stockton Formation is considered the township’s most reliable groundwater source.
There are also small areas in the watershed that are underlain by the Ledger Dolomite,
Elbrook and Conestoga Limestone formation, and the Chickies Quartzite and Quartz
Schist formation.
Portions of Whitemarsh have highly productive soils. In fact, prime agricultural soils
comprise 42% of the total land in the township. Those prime agricultural soils found in
Whitemarsh’s portion of the Upper Wissahickon Creek Watershed are along Route 309
and the turnpike, as well as on private estate lands in the northern corner of the township.
Hydric soils cover the majority of the land area in Whitemarsh, but are more concentrated
in the northern part of the township.
Steep slopes
Most of the steep slopes in Whitemarsh are found in the southern section of the township
which lies outside of the watershed boundary. However, within the watershed boundary,
there is an area of steep slopes near the junction of route 309 and the Pennsylvania
turnpike.
Woodlands
Whitemarsh was once entirely covered by dense forest; however, today woodlands exist
in the township only in scattered large and small patches. The largest wooded area is in
Fort Washington State Park which comprises more than 400 acres of woodlands. Other
large wooded areas in the northern part of the township are along the Wissahickon Creek,

in the Sunnybrook Country Club, and in the land area between the turnpike and the
Pennsylvania Railroad line.
Natural Areas Inventory
Whitemarsh contains two sites that were identified in the Natural Areas Inventory, as
well as within the Pennsylvania Natural Diversity Inventory. The first site is the Fort
Washington Site which falls within the state park boundaries. It contains between 10 and
12 endangered tree species. The second site, the Miquon/River Road Site, does not fall
within the Upper Wissahickon Creek Watershed boundary.
Protected Open Space
Whitemarsh Township, although an inner-ring suburb of Philadelphia, has a large amount
of open space with more than 800 acres as open space, parks, and recreation lands. Many
acres are owned by the township or the state. In addition, almost 300 acres of land in the
Township are protected by the efforts of the Natural Lands Trust, the Montgomery
County Lands Trust, and the Wissahickon Valley Watershed Association. These groups
acquired much of this land along the Wissahickon Creek and in the northern corner of the
township in the form of bequests by Whitemarsh residents. In addition, Whitemarsh
Township has an Environmental Advisory Board which engages in open space planning.
Whitemarsh also has an extensive municipal park system which includes six large
municipal parks. However, only the 8-acre Valley Green Park falls within the boundary
of the Upper Wissahickon Creek Watershed. The county owned Wissahickon Valley
Park and Fort Washington State Park also fall within the watershed boundary. A trail
system is currently being developed along portions of the Wissahickon Creek within the
township. There are several large country estates in the northern corner of the township
which are privately owned open space. The 110-acre Willow Lake Farm can also be
found in this area of the township and is owned and operated by the Wissahickon Valley
Watershed Association. It contains the headwaters of two small tributaries of the
Wissahickon Creek.
Stormwater and Flooding
Residential and commercial development along Sandy Run, Bethlehem Pike near Route
73 and West Valley Green Road experience flooding. In addition, flooding occurs on the
Philadelphia Cricket Club, the Whitemarsh Valley Country Club, and the Morris
Arboretum.
In January of 2006, the Whitemarsh Township Stormwater Task Force released a report
which: proposed strategies for identification and prioritization of stormwater
management improvements throughout the Township, identified potential funding
strategies and mechanisms, outlined a public education program, and proposed a
communication plan for keeping residents “up to date” on stormwater management
related programs.

Whitpain Township
Community Profile
Whitpain Township located in central Montgomery County encompasses almost 13
square miles. Of these, 1.28 square miles of land are part of the Upper Wissahickon
Creek Watershed.
While more than 51% of the total area of Whitpain is occupied by residential uses,
Whitpain also has a high percentage of office and commercial uses (7%). Whitpain is
served by the Ambler Water Company, Pennsylvania American Water Company, and by
groundwater wells. Part of the township is served by the Ambler Waste Water
Treatment Plant and the other portion is served by the East Norriton Plymouth Whitpain
Joint Sewer Authority Sewage Treatment Plant. Large employers in Whitpain include
U.S. Healthcare, Unisys Corporation, the CertainTeed Corporation, and Henkels &
McCoy.
Whitpain is traversed by major roads such as Skippack Pike (Route 73), Dekalb Pike
(Route 202), Butler Pike, and North Wales Road. Dekalb Pike and Skippack Pikes have
become major commercial corridors. There are also several SEPTA bus routes that
transport passengers across the township.
Demographics
In 2000, Whitpain’s total population was 18,562, of which approximately 5,800 residents
resided within Whitpain’s portion of the watershed. By 2006, the total population of
Whitpain was up to 18,773. Whitpain Township’s population will continue to rise at a
steady rate, with a projected population of 20,387 anticipated by 2025.
Whitpain had 7,327 total housing units in the township 2000. Approximately 60% of
these units were single-family detached. Approximately 2,410 housing units are within
the watershed boundaries.
Natural Features
Water Resources
Streams
The Wissahickon Creek crosses the northeast corner of Whitpain Township. In addition,
Prophecy Creek and Willow Run also traverse the township.
Wetlands
Whitpain has a slight amount of wetlands. Most of these are located within or adjacent to
the 100-year floodplains of the Wissahickon and Prophecy Creeks. In addition, there are
some small wetlands along the Stony Creek in the western half of the township outside of
the boundary of the Upper Wissahickon Creek Watershed.

Floodplains
There are 100-year floodplains along all of the streams in Whitpain. In Whitpain’s
portion of the Upper Wissahickon Creek watershed, these floodplains are along the
Wissahickon Creek and Prophecy Creek.
Geology & Soils
Stockton Arkosic Sandstone, Conglomerate, and Shale formation underlie 85% of
Whitpain. The groundwater resources in this formation are the best of any formation in
the County.
Most prime agricultural soils in Whitpain are in the northeast portion of the township in
the Wissahickon Creek and Prophecy Creek area. The Cedarbrook Country Club and the
Meadowlands Country Club also contain prime agricultural soils. In addition,
agricultural soils can be found as horse farms are located in the township.
Steep slopes
Most slopes in Whitpain are moderate with gradients of 5 to 8%. Whitpain has a slight
amount of steep slopes and very few of these are in excess of 15%. The slopes greater
than 15% are found mostly along the edges of the Wissahickon and Prophecy Creeks.
Woodlands
Woodlands are interspersed throughout Whitpain. Approximately 30% of the vacant and
undeveloped portions of the Township are wooded and consist of mature deciduous
forests of 10 acres or greater. The largest patches of woodlands within the watershed
boundary are east of Lewis Lane at the Haas property and in and around the Armentrout
and Camp Woods Preserves.
Natural Areas Inventory
Whitpain contains a natural area of local significance: Harris Woods. It is located east of
Morris Road and is protected within Crossways Farm, a Natural Land Trust preserve.
The site is an example of a mesic forest community of mature beech, oak, tulip popular
and ash.
Protected Open Space
Public and private preserved open space in Whitpain totals approximately 400 acres.
Major protected open space within Whitpain’s portion of the Upper Wissahickon Creek
Watershed includes the 119-acre Natural Lands Trust parcel, the 58-acre Armentrout
Preserve, and the 81-acre Prophecy Creek Park.
Whitpain is looking to remediate the 17 acre Wissahickon Park subject to ongoing studies
currently being conducted by the U.S. EPA. The park has been closed for more than
fifteen years due to asbestos contamination. The township also recently teamed up with
the Wissahickon Valley Watershed Association to preserve the Haas property in the
Prophecy Creek area. The township is also looking to preserve more properties in the
Prophecy Creek area.

Horsham Township, Upper Moreland Township, Worcester Township
Horsham, Upper Moreland, and Worcester Townships are three townships with minimal
land area within the Upper Wissahickon Creek Watershed. Horsham Township has only
0.12 square miles of land within the watershed. Low density residential, retail (the Shops
at English Village), and industrial (Horsham Bus Center) uses characterize the area.
Upper Moreland Township has only 0.04 square miles of land within the watershed
which is a small piece of land at the Willow Grove Industrial and Office Center.
Worcester Township has only 0.10 square miles of land within the watershed and only 49
people living within the Upper Wissahickon watershed. This area of land is characterized
with mostly residential, agriculture, and park/recreation/open space use.
These townships have little impact on the daily functioning of the Upper Wissahickon
Creek Watershed.

Appendix B: Municipal Ordinance Provisions

UPPER WISSAHICKON CREEK STUDY AREA
MUNICIPAL SUMMARY OF ORDINANCE PROVISIONS
Ordinance
Provisions
Percent of Study Area
Peak discharge control

Abington
Township
8.23%
SALDO requires that detention shall
limit peak outflow to pre-development
rate.

Horsham
Township
0.29%
3
Within Little Neshaminy Watershed:
Three release rate districts which
require that the postdevelopment peak
rate of stormwater runoff be controlled
to the stated percentage of the
predevelopment peak rate of
stormwater runoff for the range of
design storms (75%: post peak rate
shall be controlled to 75% of the pre
peak rate, 100%: post peak rate shall
be controlled to 100% of the pre peak
rate, & provisional direct: 100% post
to pre) Outside Little Neshaminy: pos
to pre

Lansdale
Borough
1.73%
SALDO requires that postconstruction stormwater
discharges must replicate
pre-construction
stormwater conditions.

Design Storm

2-, 5-, 10-, 25-, 50-, and 100-year
storms

3

25- (onsite), 50- (offsite),
and 100-year storms

1

2-, 5-, 10-, 25-, 50-, and 100-year
storms.

3

100-year storm.

Calculation of Runoff Volume

Rational Method with option to use
Soil Cover Complex Method.

3

Appendix C to the SALDO
requests the Soil Cover
Complex method.

2

Soil Cover Complex Method

2

Preservation of Drainage Ways

2
SALDO requires that continuously
flowing waters shall be maintained in
natural state. Approval required for
any changes. Intermitant
Watercourses shall be maintained
essentially at their existing alignments
and gradients, except that they may
be improved by minor regarding and
shall be either placed in grass or
provided with erosion-preventive
improvements such as rip-rap.
Paveing of such watercourses shall
not be allowed; nor shall piping,
except under roads, driveways and
walkways.

SALDO requires a 20-foot
drainage easement along
natural watercourses.
Floodplains require
additional width. Existing
stream channels shall be
maintained in their natural
state.

2

Floodplain Regulations

Floodplain District in Zoning
2
Ordinance (Floodplain Conservation
District = 100 year floodplain+ alluvial
soils). Freestanding structures
prohibited in floodplain. SALDO
states that All floodplain and wetland
areas shall be preserved from any and
all destruction of damage by clearing,
grading or dumping of earth, waste
material, stumps or other material of
any kind.

Floodplain Conservation
District in Zoning
Ordinance (100yr
Floodplain only).
Freestanding structures
prohibited except as
approved by the DEP.

Steep Slope

Zoning District regulating slopes 25%
or greater. Requires E & S plan for all
proposed development, except for
specific conservation uses permitted
by-right. Special exception required
for structures, roads, driveways,
parking etc.

2

1

Ambler
Borough
2.13%
SALDO requires that peak
discharge of runoff after
development shall be no
more than the peak flow
before the development
was undertaken.

-

Lower Gwynedd
Township
29.11%
2
Ordinance 343 amending the
SALDO states that the rate of
stormwater runoff from any
proposed development shall not
exceed the rate of runoff prior to
development, for all storms.

Montgomery
Township
3.84%
SALDO requires that during a 50-year storm
after construction, the maximum discharge
shall be no greater than a 10-year
preconstruction condition. During a 10-year
storm after construction, the maximum
discharge may not exceed the 2-year
preconstruction condition.

1

25- and 100-year storms.

1

Rational Method

2

Rational Method

2
Stormwater management chapter
requires that whenever a watercourse,
stream, or intermittent stream is
located within a development site, it
shall remain open in its natural state
and location.

SALDO requires 15-foot
drainage easements along
natural water courses.
Additional width required in
some areas (such as
floodplains). All
continuously flowing natura
watercourses shall be
maintained at their natural
alignments and gradients.

2

2

Floodplain Conservation District in
Zoning Ordinance prohibits
freestanding structures.

Floodplain Conservation
District in Zoning
Ordinance. Freestanding
structures prohibited,
except by special
exception.

0

Slopes of 25% or greater shall not be 2
altered, regraded, cleared, built upon
or otherwise disturbed unless such
disturbance is necessary to
accommodate a utility line, street, or
trail. No more than 30% of the area of
slopes greater than 15% but less than
25%, shall be altered, regraded,
cleared, built upon, or otherwise
disturbed.

2

2

-

3

North Wales
Borough
1.46%
-

0

1-, 2-, 5-, 10-, 25-, 50-, and 100-year storm

3

-

0

2

Soil Cover Complex Method

2

-

SALDO states that continuously
flowing natural watercourses
shall be maintained, and that
intermittent streams shall be
maintained essentially at their
existing alignments and
gradients.

2

SALDO states that intermittant watercourses
shall be maintained essentially at their existing
alignments and gradients…developers should
be encouraged to design and build around and
for respect of these drainageways

2

The flood-carrying capacity of a
watercourse shall not be reduced
by any alteration or relocation.

2

SALDO states that no SLD will
be approved if it will increase
the 100-year flood elevation
more than one foot. Building
sites for residences only
permitted by variance.

1

Floodplain Conservation District in Zoning
Ordinance. Freestanding structures prohibited,
except where permitted by variance.

2

0

-

0

Zoning states that slopes over 15% must be
preserved as open space.

3

2

2

Upper Dublin
Township
26.95%
SALDO currently requires land
development to control post
development flow to predevelopment levels.

2

5-, 10-, 25-, 50-, and 100year storms.

2

2-, 10-, 25-, 50-, and 100-year.

2

2-, 10-, 50-, 100-year storms.

2

50-year storms

1

1-, 2-, 5-, 10-, 25-, 50-, and 100-year storms.

3

0

Soil Cover Complex
Method

2

Rational Method up to 50 acres. Soil
Cover Complex Method on larger
tracts.

3

Soil Cover Complex Method

2

The computations and
design, including runoff
calculations, shall be
submitted to the Township
Engineer for approval.

2

Soil Cover Complex Method sites > 5 acres. Rational
Method sites < 5 acres.

1

Separate code requires tha
drainageways be preserved
in the existing condition.
DEP approval required for
any changes.

2

SALDO requires 25 foot drainage
easement along all natural
watercourses - expanded where
appropriate (i.e. floodplain).

2

Stormwater Management requires that the existing flows an
quality of streams and watercourses must be maintained.
Perennial streams. All perennial streams identified in the
Soil Survey Zone 1: Minimum width of 25 feet from each
defined edge of the watercourse Zone 2: Minimum width of
50 feet from the outer edge of Zone 1or equal to the extent
of the one-hundred-year floodplain or 25 feet beyond the
outer edge of a wetland along the stream, whichever is
greater. (Total minimum width of Zones 1 and 2 = 150 feet
plus the width of the stream.) Intermittent streams.
Intermittent streams identified in the Soil Survey or any
stream otherwise identified on the applicant's plan that have
an upstream drainage area of 75 acres or more. (Intermitten
streams are shown as dotted and dashed lines on the Soil
Survey maps.) Zone 1: Minimum width of 25 feet from eac
defined edge of the watercourse at bank full flow Zone 2:
Minimum width of 50 feet from the outer edge of Zone 1 or
equal to the extent of the one-hundred-year floodplain or 25
feet beyond the outer edge of a wetland along the stream, w

3

SALDO requires drainage
easements to a minimum
width of 25 ft from the
centerline, expanded when
necessary. All natural
watercourses shall be
maintained in their natural
state.

2

Zoning defines two flood areas: the 2
Floodway and the Floodway Fringe.
Freestanding structures prohibited
(except by variance).

Floodplain District in
Zoning Ordinance.
Development within the
floodplain may not increase
water elevation > 1 foot.
Structures must be
floodproofed. No variance
for floodway development
that increases flood level.

1

Floodplain District in Zoning
Ordinance. Freestanding structures
prohibited in floodplain.

2

Floodplain District described within Flood Damage Control
chapter. New residential structures must have first floor
elevated at least 1.5 ft above base flood elevation. Existing
structures must be elevated or floodproofed if any alteration
are made. All structures shall be constructed so as to offer
the minimum obstruction to the flow of water.

1

Floodplain Conservation
District in Zoning
Ordinance. Defines three
parts of the floodplain.
Freestanding structures
prohibited except by specia
exception.

Zoning District regulating
three categories of average
slope (10% to 15%, 15% to
25%, and 25%- 35%) on a
lot results in increases in
the minimum lot size (1.3,
1.5, 2.0) and limits on area
that can be regraded and/o
stripped of vegetation
(40%, 30%, 15%). No
structures on slopes 35%
or greater.

1

Zoning District regulating three
categories of average slope (10% to
15%, 15% to 25%, and 25%-35%)
on a lot results in increases in the
minimum lot size (1.3, 1.5, 2.0) and
limits on impervious surface (30%,
20%, 10%). No structures on slopes
35% or greater

1

-

0

Zoning District regulating
three categories of average
slope (15% to 20%, 20% to
25%, and 25%-35%) on a
lot results in increases in
the minimum lot size (1.3,
1.5, 2.0) and limits on
impervious surface (30%,
20%, 10%).

-

0

Springfield
Township
0.79%
Separate code requires
post development flows
reduced to predevelopment levels.

Upper Gwynedd
Township
12.41%
Separate stormwater code requires postdevelopment runoff
to be reduced to the predevelopment rates.

2

Upper Moreland
Township
0.10%
SALDO states that storm
drains must be designed
so as to prevent water
runoff from the tract at a
rate greater than flowed
from the land in its natural,
undeveloped condition.
During a 10-year storm the
maximum discharge must
be equal to a 2-year
undeveloped flow.

1

Worcester
Weighted
Township
Ranking*
0.25%
100.0%
1.92
2
SALDO requires the rate of
stormwater runoff shall not exceed
the rate of runoff prior to
development.

2-, 5-, 10-, 25-, 50-, 100-year
storms.

3

50- and 100-year storms.

1

1.89

3

Either the Rational Method or a Soil
Cover Complex Method

3

Rational Method

2

2.45

Separate code requires watercourses remain open in
natural state and shall not be piped w/o DEP and
township approval. Natural drainage to adjacent
properties cannot be altered w/o approval/easement.

2

Utilize and preserve the existing
natural drainage systems as much
as possible.

1

SALDO requires drainage
easements to a minimum width of
25 ft from the centerline, expanded
when necessary.

2

2.02

2

Floodplain District in Zoning Ordinance. No
development within 100-year floodplain. Structures
permitted in flood fringe by special exception. The
Floodplain Conservation District is established as
hereinabove described. Where the specific onehundred-year elevation has not been detailed on the
Flood Insurance Study, the floodplain soils shall
govern unless the applicant for the proposed use,
development and/or activity determines this elevation
is in accordance with hydrologic and hydraulic
engineering techniques. Hydrologic and hydraulic
analysis shall be undertaken at the expense of the
applicant by professional engineers or others of
demonstrated qualifications, who shall certify that the
methods used correctly reflect currently accepted
technical concepts. Soil mapping may be verified by
the applicant by on-site testing. Studies, analysis,
computations, etc., shall be submitted in sufficient
detail to allow a thorough technical review by the
Township.

2

Floodplain District in Zoning
Ordinance. No freestanding
structure in the district except
where permitted by the DEP.

2

Floodplain Conservation District in
zoning states that freestanding
structures are prohibited. Variance
may be obtained from zoning
hearing board.

2

1.58

1

Zoning District regulating residential lots with slopes
15 % or greater must adjust lot size and limit
impervious surface according to slope category. All
lots have limits on regrading and vegetation removal
depending on slope category.

1

Green area regulations in zoning
ordinance calls for the preservation
of steep slopes. Rural development
must be sensitive to steep slopes.

0

Precautionary steep slopes where
the grade is 15% to 25%,
particularly those adjoining
watercourses and ponds, where
disturbance and resulting soil
erosion and sedimentation could be
detrimental to water quality.
Prohibitive slopes are those greater
than 25%.

1

0.52

1

Whitemarsh
Township
3.85%
Separate code requires post development flows
reduced to pre-development levels.

2

Whitpain
Township
8.85%
Separate code creates three
stormwater management districts.
Release-Rate Districts mandates
that the postdevelopment peak rate
of storm runoff must be controlled
to a stated between 50 and 100% o
the predevelopment peak rate of
storm runoff. No-detention Districts
do not need to control runoff. 100%
release rate districts would result in
the postdevelopment peak rate
being controlled to the
predevelopment level.

UPPER WISSAHICKON CREEK STUDY AREA
MUNICIPAL SUMMARY OF ORDINANCE PROVISIONS
Ordinance
Provisions
Riparian Corridor

Abington
Township
-

0

Ambler
Borough
-

0

_

0

Horsham
Township
Riparian Corridor Conservation
District in Zoning. RCCD boundary
shall extend a minimum of 75 feet
from each defined edge of an
identified watercourse or surface
water body at the top of the bank, or
shall equal the extent of the onehundred-year floodplain, whichever is
greater. Two zones defined. Buildings
prohibited.

Lansdale
Borough
-

0

2
Wetlands shall not be altered,
regraded, developed, filled, piped or
diverted, or built upon. In the event the
property owner demonstrates to the
Township's satisfaction that there is
no alternative, minor road crossings,
utility line crossings, streambank
rehabilitation, and endwalls may be
permitted. Wetland transition area
shall be established as a buffer
extending from the outer limit of the
wetlands as defined in this chapter a
distance of 25 feet, or the extent of
hydric soils extending beyond the
wetland boundary, whichever is
greater.

_

0

3

Lower Gwynedd
Township
Riparian and Wetlands Buffers
defined in zoning. Buffer will
extend 25 feet from the top of
banks, the edge of wetlands,
centerline of a floodplain, or the
edge of any body of water. The
minimum buffer will be
increased by four feet for each
degree of slope above 10%.

2

Montgomery
Township
-

0

North Wales
Borough
-

0

Wetlands must be delineated
and depicted on site plan.
Minimum wetland buffer is 25 ft,
where the 300 feet of land
adjacent to a wetland boundary
has an upland slope greater
than 10%, the minimum buffer
width shall be increased by 4
feet for each degree of slope
above 10%. In wetlands and
wetlands buffers, no filling,
grading, clearing or
development related to any
structure or improvement
including stormwater
managment facilities shall be
permitted. Upon proof that no
resonable enegineering
alternative exists, stormwater
management facilities may be
permitted by conditional use.

2

_

0

_

0

-

0

Wetlands

2
SALDO states that all floodplain and
wetland areas shall be preserved from
any and all destruction or damage by
clearing, grading or dumping of earth,
waste material, stumps or other
material of any kind. Zoning prohibits
building setback lines and building
enevelope shall not be located closer
than 25 ft. from floodplain or wetland.
Zoing also requires a Site Inventory
Plan to map hydrologic characteristics
of the site inlcuding floodplain,
wetlands, streams, and other surface
water bodies. The protection of
floodplain, steep slope and wetland
areas will be considered by the
Planning Commission in evaluating
the layout of lots and open space.

Tree Preservation Regulations

1
The number of trees required in the
landscaping plan may be reduced by
giving credit to the approved
preservation of existing trees. No tree
replacement requirement.

Buffer and shade tree
specifications but no
requirements regarding
tree preservation.

1

During the construction of any site, all 2
trees to be retained within 25 feet of a
construction area, including
disturbance for roads and parking,
shall be protected by fencing. If
greater than 20% of the existing trees
on a site with a trunk diameter of six
inches or more (measured at 4 1/2
feet above the existing ground line)
are destroyed because of street
alignment, building placement, parking
area location, grading or otherwise,
then existing trees destroyed, over the
20% permitted, shall be replaced.

In connection with any
building operation or the
performance of any work
whatsoever in the borough
in the vicinity of any shade
tree, before any work shall
be commenced, guards
shall be placed at all shade
trees which might be
affected by said work so as
to effectively prevent injury
to them.

0

Impervious Surface

Residential: Medium-40%, High-55% 2
~ Commercial Office: 38%, 55%,
70%, 80%, 90% ~ Institutional: 15%

Residential: Medium-45%,
65%, High-50%, 60%, 75%
~ Commercial Office: 75%,
80%,100% ~ Commercial
Retail: 100% ~ Light
Industrial: 60% ~
Institutional: 60%

1

Residential: Rural- 20%, High- Not
Specified ~ Commercial Office: 65%,
75%, 80% ~ Heavy Industrial: 65%

2

Residential: Low, Medium
and High- 60% ~
Commercial Office: 75%

1

Conservation Design

Land Preservation District Overlay for 3
low density residential zoning, which
requires a minimum 75% land
preservation.

-

0

The Section of the zoning permitting
cluster subdivision was repealed in
1998 and is no longer permitted
beyond the projects previously
approved.

0

-

0

Two residential cluster
development districts (CD and
CD-1), which reduce the
minimum lot areas and yard
requirements to allow the
remaining land in the
development to be set aside as
open space.

Where possible, public
water should be used.
Where impossible, on-lot
suppy must be furnished.

0

0
The subdivider or developer shall
provide public water service to provide
adequate supply to each lot in a
subdivision or, as required, to a
building in a development.

-

0

-

Wellhead & Source Water Protection

-

0

Residential: Rural- 20%, 25%, 2
35%, 45%, Low- 25%, 35%,
40%, 55%, 70%, Medium- 35%,
40%, 45% ~ Commercial Office:
40% ~ Commercial Retail: 40%,
50%, 55%, 65% ~ Light
Industrial: 50% ~ Heavy
Industrial: 75% ~ Institutional:
50%
2

(1) Every effort should be made to preserve any 2
individual tree or trees of significant size or
historical value During the construction of any
site, trees and shrubs shall be protected by
snow fencing or similar protection fencing
unless the following regulations are met: (1)
The root area within the drip line of any tree or
group of trees may be encroached upon to a
maximum of 1/4 of the total root area (2)
Existing trees whose root area (drip line) has
been encroached upon by more than 1/4 of the
total area will not be considered to be preserved
and must be replaced (3) At the direction of the
Township Engineer, Township Shade Tree
Commission or Township Landscape Architect,
existing trees which have not been adequately
protected are to be removed and replaced.

Springfield
Township
Zoning in AAA residential
district states that riparian
corridors are to be
preserved and maintained
in their natural condition.

0

Upper Dublin
Township
Stormwater management states that
a horizontal riparian corridor buffer
area shall be established between
the top of bank or high water mark o
a water body and a line one foot
above the one-hundred-year base
flood elevation or from the top of
bank or high water mark of a water
body and a line 50 feet from the top
of bank or high water mark of the
water body, whichever distance is
greater. No building or structure of
any kind or any work shall be
permitted. Zoning of Open Space
Preservation District states that no
structure shall be placed within 40
feet of a riparian corridor.

2

Upper Gwynedd
Township
-

0

Upper Moreland
Township
_

_

0

_

0

Whitemarsh
Township
Perennial streams: Zone 1: Minimum width of 25 feet
from each defined edge of the watercourse Zone 2:
Minimum width of 50 feet from the outer edge of Zone
1or equal to the extent of the one-hundred-year
floodplain or 25 feet beyond the outer edge of a
wetland along the stream, whichever is greater. (Total
minimum width of Zones 1 and 2 = 150 feet plus the
width of the stream.) Wetlands and water bodies:
Zone 1: Minimum width of 25 feet from the outer edge
of the wetland or water body For wetlands located at
the edge of a water body, the measurement shall be
made from the outer edge of the wetland. Zone 2:
Does not apply. Intermittent streams: Zone 1:
Minimum width of 25 feet from each defined edge of
the watercourse Zone 2: Minimum width of 50 feet
from the outer edge of Zone 1or equal to the extent of
the one-hundred-year floodplain or 25 feet beyond the
outer edge of a wetland along the stream, whichever i
greater. (Total minimum width of Zones 1 and 2 = 150
feet plus the width of the stream.)

3

Whitpain
Township
_

0

Perennial streams: Zone 1: Minimum width of 25 feet
from each defined edge of the watercourse Zone 2:
Minimum width of 50 feet from the outer edge of Zone
1or equal to the extent of the one-hundred-year
floodplain or 25 feet beyond the outer edge of a
wetland along the stream, whichever is greater. (Total
minimum width of Zones 1 and 2 = 150 feet plus the
width of the stream.) Wetlands and water bodies:
Zone 1: Minimum width of 25 feet from the outer edge
of the wetland or water body For wetlands located at
the edge of a water body, the measurement shall be
made from the outer edge of the wetland. Zone 2:
Does not apply. Intermittent streams: Zone 1:
Minimum width of 25 feet from each defined edge of
the watercourse Zone 2: Minimum width of 50 feet
from the outer edge of Zone 1or equal to the extent of
the one-hundred-year floodplain or 25 feet beyond the
outer edge of a wetland along the stream, whichever i
greater. (Total minimum width of Zones 1 and 2 = 150
feet plus the width of the stream.)

2

_

0

Worcester
Township
Riparian Corridor Conservation
District in Zoning. RCCD boundary
shall extend a minimum of 75 feet
from each defined edge of an
identified watercourse or surface
water body at the top of the bank, or
shall equal the extent of the onehundred-year floodplain, whichever
is greater. Two zones defined.
Buildings prohibited.

3

Weighted
Ranking*
1.25

Wetlands shall not be filled or
regraded, except as permitted by
state and federal wetlands
regulations. Buildings, parking lots
and other structures, except fences,
shall be set back at least 25 feet
from wetlands.
C. Wetlands shall remain
undisturbed, except for the following
activities, which are permitted by
conditional use: (1) Corridor
crossings by farm vehicles and
livestock, recreational trails, roads,
railroads, centralized sewer and/or
water lines and public transmission
lines, provided that such crossings
comply with state and/or federal
regulations.
(2) Selective removal of extremely
high economic value trees, provided
that each tree that is removed is
replaced with a canopy tree selected
from the list in the Subdivision and
Land Development Ordinance. (3)
Limited thinning and pruning of
l d
i i
d t

2

0.83

_

0

_

0

All subdivisions and land
2
developments shall be laid out in
such a manner as to minimize the
removal of healthy trees and shrubs
on the site. If greater than 25% of
the total caliper inches of all healthy
existing trees on a site are
destroyed because of street
alignment, building, placement
parking area location, grading or
otherwise, then replacement trees
equal to the total caliper inches in
excess of 25% shall be provided.
Trees to remain should be
protected through construction.

It is prohibited to damage,
cut, carve, transplant or
remove any tree or plant or
injure the bark, or pick
flowers or seed of any tree
or plant, dig in or otherwise
disturb grass areas, or in
any other way injure the
natural beauty or
usefulness of any park or
recreation area.

1

All subdivisions and land
developments shall be laid out in
such a manner so as to preserve the
healthy trees and shrubs on the site,
whenever possible. During the
construction of any site, trees and
shrubsshall be protected by
temporary fencing. If more than 25%
of the existing trees have been
removed, every existing tree eight
inches in caliper or more, which is
destroyed because of street
alignment, building placement,
parking area location, grading or
otherwise, shall be replaced with one
or more new shade tree.

2

Buffer and shade tree specifications but no requirements
regarding tree preservation.

1

Every tree destroyed of at
least 8 inches in caliper
needs to be replaced by
one tree of at least 3 inches
in caliper

1

No clear cutting shall be permitted under any
circumstance. Prior to the start of any grading,
demolition or construction, or removal of any trees, a
preconstruction conference shall be held on the site
between the Shade Tree Commission and the
applicant/developer. The Shade Tree Commission
shall inspect the tree protection fences and other
protective devices, which have been installed to
protect trees.Invasive vines which threaten the health
of any approved preserved tree, shall be cut at the
base using a hand saw, snips or loppers, and treated
with a basal herbicide to minimize regrowth. Every tre
determined by the Shade Tree Commission to be
living and healthy, with a DBH of six inches or greater
and which is designated to be removed or which is
destroyed, shall be replaced with one or more new
shade trees of a type approved by the Township with
trunk diameter of not less than three inches in caliper.

3

Minimal landscaping requirement
for parking areas and residential
zoning districts, but no tree
protection standards in zoning.
There is a Shade Tree
Commission, which is authorized to
plant, remove, maintain and protect
shade trees located on public
streets, highways and other public
property in Whitpain Township.

1

All subdivisions and land
developments shall be laid out in
such a manner as to minimize the
removal of healthy trees and shrubs
on the site. At all times during the
construction on any site, all trees to
be retained within 25 feet of a
construction area, including
disturbance for roads and parking,
shall be protected by fencing. If
greater than 25% of the existing
trees on a site with a trunk diameter
of six inches DBH or greater are
destroyed because of street
alignment, building, placement
parking area location, grading or
otherwise, then replacement.

2

1.10

1

Residential: Rural- Not specified, Low- Not Specified,
Medium- 30%, 55% High- 30% ~ Commercial Office:
65% ~ Light Industrial: 50%, 60%

2

Residential: Rural and LowCalculated by formula but
approximately 25%, Medium- 20%
max, High- 40%, 50% ~
Commercial Office: 50-65% ~
Commercial Retail: 60% Light
Industrial: 70% ~ Institutional: 40%

2

Residential: Rural- 20%, 40%, Low40%

1

2.13

2 Conservation Design Overlay District for conservation
design subdivision or land development provided in
residential zoning districts, which require 40-60% of
the site to be preserved as open space.

3

Cluster development permitted in
the R-1 Residence District only on
tract of land shall be not less than
25 contiguous acres and has at
least one natural resource feature
on it with open space as a minimum
of 25% of tract area. Rural cluster
subdivision is a minimum of six
acres with not less than 55% of the
total area of a rural cluster
subdivision shall be designated as
undeveloped and restricted open
space. Required green area- any lot
used or occupied for any of the
following districts shall be provided
minimum green areas, which range
from 25%-80% across uses.

2

Land in the LPD Land Preservation
District may be used for singlefamily detached dwellings in
accordance with the regulations of
the AGR Agricultural District or as a
land preservation cluster, in
accordance with the density and
dimensional standards of the LPD
District, provided that the tract is 10
acres or greater in size, at least 70%
of the tract is in open land, and lots
are served by public sewers and
public water. Rural Preservation
District

3

2.16

Permit both public and private water supply systems,
but the proposed water supply and sanitation systems
need to perform properly and to prevent disease,
contamination and unsanitary conditions. Riparian
Corridor District has a goal to improve and maintain
the safety, reliability, and adequacy of the water supp
for domestic, agricultural, commercial, industrial, and
recreational uses along with sustaining diverse
populations of aquatic flora and fauna.

1

Water supply. Sufficient water must
be available to accommodate all the
needs of the proposed facility
without adversely affecting existing
water supply systems in the area or
depleting the water supplies faster
than they can be replenished
naturally. All buildings shall be
served by a public sanitary sewage
disposal system and public water
supply. Prohibition of water supply
wells in floodplain.

1

The subdivider shall provide public
water service to provide adequate
supply to each lot in a subdivision.
Where no public water service is
available and it would be an undue
hardship for the subdivider to have
the public water service extended,
the subdivider may on approval of
the Township Supervisors be
permitted to construct a well on
each lot.

0

0.13

Residential: Medium- 30%, High- 50% ~
Commercial Office: 65%, 75% ~ Light
Industrial: 30%

3

Residential: Medium- 50%, 70%,
High- 60%, 70% ~ Commercial
Office: 40%, 75%, 80% ~ Heavy
Industrial: 80%, Institutional: 65%,
70%

2

Residential: Not specified
~ Commercial Office: Not
specified ~ Heavy
Industrial: Not Specified

0

Residential: Low- 25%, 35%,
Medium- 30%, High- 60% ~
Commercial Office: 60%, 75% ~
Institutional: 15%, 60%

3

Residential: Rural- Not specified, Low- Not Specified,
Medium- 20%, 40%, 60% ~ Commercial Office: 60%, 65%
~ Commercial Retail: 80% ~ Light Industrial: Not Specified ~
Institutional: 60%

1

Residential: Low- 30%,
Medium- 40%, High- Not
Specified ~ Commercial
Office: Not Specified ~
Heavy Industrial: 65%,
70%

Cluster Development District in low density
residential zoning which requires a minimum of
20% open space. Historic Preservation Cluster
District Overlay for residential zoning, which
requires 50% in low density and 20% in
medium and high density.

2

-

0

Cluster lots are permitted
within residential zoning
districts where a
neighborhood with 10 or
more residential lots must
provide neighborhood open
space at a minimum rate of
1,000 square feet per lot. In
a Cluster Residential
District a plan may utilize a
variety of building types,
clustering without regard to
lot criteria, utilizing
contemporary planning and
building technology and
preserving common open
space and natural terrain
features

2

The Open Space Preservation
District is an overlay district on those
parcels in the A Residential, A-1
Residential and A-2 Residential
zoning districts that are five acres or
larger and requires 50 to 60% of
land be preserved as open space

3

Optional reduced lot size to encourage the preservation of
open space, trees, woods, streams and other natural
features by permitting the reduction in lot requirements in
mixed residential district and preserving the area gained as
open space for the aforesaid purposes.

1

Residential Cluster
Development District 3035% required Open Space
Created

Prohibition of water supply wells in floodplain,
requirements for homes to have public water
supply and mobile homes to have centralized
water supply

0

-

0

-

0

0

All buildings shall be served by a public sanitary sewage
disposal system and public water supply. Prohibition of
water supply wells in floodplain,

0

The subdivider shall
provide public water service
to provide adequate supply
to each lot in a subdivision.
Where no public water
service is available and it
would be an undue
hardship for the subdivider
to have the public water
service extended, the
subdivider may on approva
of the Township
Supervisors be permitted to
construct a well on each
lot.

All buildings shall be served by a
public sanitary sewage disposal
system and public water supply.
Prohibition of water supply wells in
floodplain.

0

Average by Municipality

1.75

0.92

* The weighted ranking is each municipal ranking by provision with the percent of the municipality that falls within the Upper Wissahickon Creek Study Area applied to it.

1.82

0.83

1.45

1.83

0.58

1.08

1.83

1.08

1.18

2.27

1.33

1.75

Appendix C: Keystone Principles

COMMONWEALTH OF PENNSYLVANIA KEYSTONE PRINCIPLES FOR
GROWTH, INVESTMENT & RESOURCE CONSERVATION
PREAMBLE
The Keystone Principles & Criteria for Growth, Investment & Resource Conservation
were adopted by the Economic Development Cabinet May 31, 2005. They were
developed by the Interagency Land Use Team, a working group of the Cabinet over
two years. The Principles & Criteria are designed as a coordinated interagency
approach to fostering sustainable economic development and conservation of
resources through the state’s investments in Pennsylvania’s diverse communities.
The Principles lay out general goals and objectives for economic development and
resource conservation agreed upon among the agencies and programs that
participated in their development. The Criteria are designed to help measure the extent
to which particular projects accomplish these goals.
The Criteria do not replace agency program guidelines or criteria. Rather, at the
agencies’ discretion, they will either be integrated into the agencies existing criteria
(preferable) or used as additional, favorable considerations in the scoring or decision
making process. The Principles and Criteria are designed to encourage multifaceted
project development that will integrate programs and funding sources from a variety of
state agencies into a comprehensive strategy to address issues affecting whole
communities. There are two categories of criteria:
Core Criteria, where relevant, should be given primary consideration in all investment
decisions made by Commonwealth agencies when making grants or loans to public or
private projects using agency funds.
Preferential Criteria should be used by Commonwealth agencies in all programs to
which they are applicable to evaluate projects and make decisions on grants or loans
using agency funds.
Projects are to be evaluated with the recognition that rural, suburban, and urban areas
have different characteristics and needs, and that what might work in an urban area
might not work in a rural area (the “Be Fair” standard).
The Cabinet also approved a process to implement the Principles and Criteria over the
next six months during which each agency will determine how they will integrate the
criteria into each of their programs. A committee of the Interagency Team, led by the
Governor’s Office, will review the plans and offer feedback with the goal of fine tuning
the use of the Principles and Criteria for full implementation in the next calendar year.
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COMMONWEALTH OF PENNSYLVANIA KEYSTONE PRINCIPLES FOR
GROWTH, INVESTMENT & RESOURCE CONSERVATION
PRINCIPLES
1. REDEVELOP FIRST. Support revitalization of Pennsylvania’s many cities and
towns. Give funding preference to reuse and redevelopment of “brownfield” and
previously developed sites in urban, suburban, and rural communities for economic
activity that creates jobs, housing, mixed use development, and recreational assets.
Conserve Pennsylvania’s exceptional heritage resources. Support rehabilitation of
historic buildings and neighborhoods for compatible contemporary uses.
2. PROVIDE EFFICIENT INFRASTRUCTURE. Fix it first: use and improve existing
infrastructure. Make highway and public transportation investments that use context
sensitive design to improve existing developed areas and attract residents and visitors
to these places. Provide transportation choice and intermodal connections for air travel,
driving, public transit, bicycling and walking. Increase rail freight. Provide public water
and sewer service for dense development in designated growth areas. Use on-lot and
community systems in rural areas. Require private and public expansions of service to
be consistent with approved comprehensive plans and consistent implementing
ordinances.
3. CONCENTRATE DEVELOPMENT. Support infill and “greenfield” development that
is compact, conserves land, and is integrated with existing or planned transportation,
water and sewer services, and schools. Foster creation of well-designed developments
and walkable, bikeable neighborhoods that offer healthy life style opportunities for
Pennsylvania residents. Recognize the importance of projects that can document
measurable impacts and are deemed “most-ready” to move to successful completion.
4. INCREASE JOB OPPORTUNITIES. Retain and attract a diverse, educated
workforce through the quality of economic opportunity and quality of life offered in
Pennsylvania’s varied communities. Integrate educational and job training opportunities
for workers of all ages with the workforce needs of businesses. Invest in businesses
that offer good paying, high quality jobs, and that are located near existing or planned
water & sewer infrastructure, housing, existing workforce, and transportation access
(highway or transit).
5. FOSTER SUSTAINABLE BUSINESSES. Strengthen natural resource based
businesses that use sustainable practices in energy production and use, agriculture,
forestry, fisheries, recreation and tourism. Increase our supply of renewable energy.
Reduce consumption of water, energy and materials to reduce foreign energy
dependence and address climate change. Lead by example: support conservation
strategies, clean power and innovative industries. Construct and promote green
buildings and infrastructure that use land, energy, water and materials efficiently.
Support economic development that increases or replenishes knowledge-based
employment, or builds on existing industry clusters.
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6. RESTORE AND ENHANCE THE ENVIRONMENT. Maintain and expand our land,
air and water protection and conservation programs. Conserve and restore
environmentally sensitive lands and natural areas for ecological health, biodiversity and
wildlife habitat. Promote development that respects and enhances the state’s natural
lands and resources.
7. ENHANCE RECREATIONAL AND HERITAGE RESOURCES. Maintain and
improve recreational and heritage assets and infrastructure throughout the
Commonwealth, including parks & forests, greenways & trails, heritage parks, historic
sites & resources, fishing and boating areas and game lands offering recreational and
cultural opportunities to Pennsylvanians and visitors.
8. EXPAND HOUSING OPPORTUNITIES. Support the construction and rehabilitation
of housing of all types to meet the needs of people of all incomes and abilities. Support
local projects that are based on a comprehensive vision or plan, have significant
potential impact (e.g., increased tax base, private investment), and demonstrate local
capacity, technical ability and leadership to implement the project. Coordinate the
provision of housing with the location of jobs, public transit, services, schools and other
existing infrastructure. Foster the development of housing, home partnerships, and
rental housing opportunities that are compatible with county and local plans and
community character.
9. PLAN REGIONALY; IMPLEMENT LOCALLY. Support multi-municipal, county and
local government planning and implementation that has broad public input and support
and is consistent with these principles. Provide education, training, technical
assistance, and funding for such planning and for transportation, infrastructure,
economic development, housing, mixed use and conservation projects that implement
such plans.
10. BE FAIR. Support equitable sharing of the benefits and burdens of development.
Provide technical and strategic support for inclusive community planning to ensure
social, economic, and environmental goals are met. Ensure that in applying the
principles and criteria, fair consideration is given to rural projects that may have less
existing infrastructure, workforce, and jobs than urban and suburban areas, but that
offer sustainable development benefits to a defined rural community.
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CRITERIA FOR GROWTH, INVESTMENT & RESOURCE CONSERVATION
IMPLEMENTING THE KEYSTONE PRINCIPLES
I. Core Criteria
1
2
3

Project avoids or mitigates high hazard locations (e.g., floodplain, subsidence or
landslide prone areas).
Project/infrastructure does not adversely impact environmentally sensitive areas,
productive agricultural lands, or significant historic resources.
Project in suburban or rural area: Project and supporting infrastructure are consistent
with multi-municipal or county & local comprehensive plans and implementing
ordinances, and there is local public/private capacity, technical ability, and leadership
to implement project.

4

Project in “core community” (city, borough or developed area of township): Project is
supported by local comprehensive vision & plan, and there is local public/private
capacity, technical ability, and leadership to implement project.

5

Project supports other state investments and community partnerships.

II. Preferential Criteria
1. Development/Site Location
1a Brownfield or previously developed site.
1b Rehabilitation or reuse of existing buildings (including schools and historic buildings).
1c Infill in or around city, borough, or developed area of township.
1d If greenfield site, located in or adjacent to developed area with infrastructure.
1e Located in distressed city, borough or township.
2. Efficient Infrastructure
2a Use of existing highway capacity &/or public transit access available.
2b Within ½ mile of existing or planned public transit access (rail, bus, shared ride or
welfare to work services).
2c Use of context sensitive design for transportation improvements.
2d Use/improvement of existing public or private water & sewer capacity and services.
3. Density, design, and diversity of uses.
3a Mixed residential, commercial & institutional uses within development or area adjacent
by walking.
3b Sidewalks, street trees, connected walkways & bikeways, greenways, parks, or open
space amenities included or nearby.
3c Interconnected project streets connected to public streets.
3d Design of new water, sewer & storm water facilities follows Best Management
Practices, including emphasizing groundwater recharge & infiltration, and use of
permeable surfaces for parking and community areas.
4. Expand Housing Opportunities
4a
Adopted county and multi-municipal or local municipal plans include plan for
affordable housing; and implementing zoning provides for such housing through
measures such as inclusion of affordable housing in developments over a certain
number of units (e.g., 50), provision for accessory units, and zoning by right for
multifamily units.
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4b
4c

Project provides affordable housing located near jobs (extra weight for employer
assisted housing).
Project adds to supply of affordable rental housing in areas of demonstrated need.

5. Increase Job Opportunities
5a
5b
5c
5d

Number of permanent jobs created and impact on local labor market.
Number of temporary jobs created and impact on local labor market.
Number of jobs paying family sustaining wages.
Increased job training coordinated with business needs & locations.

6. Foster Sustainable Businesses
6a Sustainable natural resource industry improvement or expansion: agriculture, forestry,
recreation (fisheries, game lands, boating), tourism.
6b Business or project is energy efficient; uses energy conservation standards; produces,

6c
6d

sells or uses renewable energy; expands energy recovery; promotes innovation in
energy production and use; or expands renewable energy sources, clean power, or
use of Pennsylvania resources to produce such energy.
Project meets green building standards.
Project supports identified regional industry cluster(s).

7. Restore/Enhance Environment
7a Cleans up/ reclaims polluted lands and/or waters.
7b Protects environmentally sensitive lands for health, habitat, and biodiversity through

7c

acquisition, conservation easements, planning and zoning, or other conservation
measures.
Development incorporates natural resource features and protection of wetlands,
surface & groundwater resources, and air quality.

8. Enhance Recreational/Heritage Resources
8a Improves parks, forests, heritage parks, greenways, trails, fisheries, boating areas,

8b
8c

game lands and/or infrastructure to increase recreational potential for residents &
visitors.
Historic, cultural, greenways and/or opens space resources incorporated in municipal
plans and project plan.
Makes adaptive reuse of significant architectural or historic resources or buildings.

9. Plan regionally; Implement Locally
9a Consistent county and multi-municipal plan (or county and local municipal plan)

9b

adopted and implemented by county and local governments with consistent
ordinances.
County or multi-municipal plan addresses regional issues and needs to achieve
participating municipalities’ economic, social, and environmental goals. All plans
(county, multi-municipal, and local) follow standards for good planning, including:
1. Is up-to-date.
2. Plans for designated growth and rural resource areas, and developments of
regional impact.
3. Plans for infrastructure, community facilities, and services, including
transportation, water & sewer, storm water, schools.
4. Plans for tax base and fair share needs for housing, commercial, institutional, &
industrial development.
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5. Identification of high hazard areas where development is to be avoided.
6. Identification of and plans for prime agricultural land, natural areas, historic
resources, and appropriate mineral resource areas to be conserved.
7. Open space plan for parks, greenways, important natural & scenic areas and
connected recreational resources.
9c

County and local ordinances implement the governing plans and use innovative
techniques, such as mixed use zoning districts, allowable densities of 6 or more units
per acre in growth areas, and/or clustered development by right, transfer of
development rights, Specific Plans, and tax and revenue sharing.
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Appendix D: PWD’s Final Report: Inventory
of Existing Stormwater Management
Facilities With Retrofit Potential Within The
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FINAL REPORT: INVENTORY OF EXISTING STORMWATER MANAGEMENT
FACILITIES WITH RETROFIT POTENTIAL WITHIN THE WISSAHICKON CREEK
WATERSHED

(Photo by PWD Field Team, Pheasant Hill Basin in Upper Dublin Township)
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NARRATIVE DESCRIPTION OF PROJECT:
The purpose of this initiative was to develop and implement a replicable approach
for generating an inventory of existing stormwater management facilities within a
watershed drainage area and constructing a process by which inventoried basins
could be prioritized for retrofit with structural and nonstructural stormwater best
management practices aimed at enhancing groundwater recharge and water quality
treatment of stormwater runoff. This initiative established a prioritized inventory
of existing sites where retrofits will provide the most benefit for reducing
stormwater runoff impacts to the creek and increasing stream baseflow. The pilot
study for this initiative focused on dry-bottom detention basins within the chosen
study area, the Wissahickon Creek Watershed located in Southeastern
Pennsylvania.
The project will result in a document available to municipal officials, targeted
landowners, watershed organizations and the general public that can be used as a
resource to identify priority projects for implementation through PA’s Growing
Greener Grants and other funding sources. The priority projects will directly
address the Wissahickon Creek Total Maximum Daily Load (TMDL)
recommendations for reduction of stormwater point and non point source impacts.
The study area for this initiative was limited to the subwatershed drainage areas of
the tributary streams flowing to the Wissahickon Creek mainstem – specifically
excluding basins within the mainstem drainage area. (Figure 1) The study was
focused on first and second order streams where implementation benefits would be
maximized.
For the purposes of this study, dry bottom detention basins were assumed to have
the following characteristics:
•
Designed to completely dewater after having provided its planned detention of
runoff; normally dry over the majority of its bottom area.
•
Designed to control peak discharge rates but do little to treat runoff for water
quality improvements.
Water Quality Retrofitting: Upgrades to a facility, which would improve the water
quality of stormwater runoff leaving the site.
Groundwater Recharge Retrofitting: Upgrades to a facility, which would increase
groundwater infiltration of stormwater runoff within the basin footprint.
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WHAT THIS PROJECT IS – AND WHAT IT IS NOT
The purpose of this initiative was to develop a tool to assist Wissahickon
stakeholders and municipalities in the first phase of an implementation strategy - to
help them assess and prioritize their options in order to ultimately develop an
adequate long-term approach; this is not a list of retrofit priorities deemed
appropriate and/or ready for implementation at this time. All basins considered
for retrofit implementation will require a detailed site specific feasibility study and
engineering design in order to proceed. Existing on-the-ground conditions such as
flooding issues, groundwater contamination, underlying karst geology, proximity
to drinking water, groundwater source (i.e. a well, or spring) as well as many other
factors must be considered in order to deem the basin appropriate for retrofit
implementation. This initiative did not result in a series of “recommendations” –
but rather a resource for partners to utilize in developing their own implementation
approach.
Additionally, all implementation work must be done in accordance with any and all
(Municipal, County, State and/or Federal) applicable rules, regulations, permits,
codes and guidance (examples: Act 167 Stormwater Management Plan and
Ordinance, Pennsylvania State Best Management Practices Manual, Erosion and
Sediment Control Plans, NPDES permitting, Chapter 105 requirements, wetlands
regulations, etc.).
SCOPE OF WORK AS DETAILED IN THE 104B3 GRANT PROPOSAL
The Scope of Work for the 104b3 Grant included the following tasks:
Task 1: Data Collection
Currently, no database exists with all stormwater management facilities in the
Wissahickon Creek Watershed. Under this task, an inventory of facilities associated
with the 1st and 2nd order streams within the watershed was created based upon the
following sources of data:
• Existing inventories of PWD and watershed municipalities
• NPDES permit annual reports
• Aerial photographs
• Up to 12 interviews with municipal officials and county officials
• Information contained in existing Act 167 plans
For each facility, existing information was collected and utilized to populate a
dataset. Information included soils, land use, basin area, inlet/outlet structure,
ownership, etc.
Task 2: Prioritization Procedure Development
A screening prioritization procedure was developed based upon the data collected
in task 1. The procedure was designed to prioritize existing facilities for retrofit to
increase recharge and reduce sediment load to the creek.
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The prioritization procedure developed by the PWD Project Team and submitted,
reviewed and approved by DEP.
Task 3: Facility Prioritization
The prioritization approach designed in task 2 was applied to the basin inventory
developed under task 1. The task resulted in an ordered list of facilities based on
retrofit priority.
Task 4: Demonstration of Conceptual Retrofit Designs
This task produced documentation of costs and benefits associated with three types
of retrofits deemed appropriate and “implementable” within the Wissahickon
Creek Watershed.
Deliverable
Upon completion of this initiative, a final report detailing estimated benefits and
costs associated with each retrofit type and a list of the top 20 “best candidate”
basins for retrofit was produced; this and all data layers developed through this
initiative were shared with Wissahickon Watershed Partners.
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STUDY AREA
The Wissahickon Creek Watershed study area included an almost completely
developed suburbanized drainage basin. With a total drainage area of
approximately 64 square miles, this watershed spanned portions of fifteen
Montgomery County municipalities and the City of Philadelphia. According to 2000
DVRPC land use data, more than half of the Wissahickon Creek Watershed was
covered by residential development with parking lots, roadways, commercial and
industrial uses making up another roughly 13% of the watershed land use –
meaning that more than 65% of this watershed area was developed with into
mostly impervious cover! Furthermore, the headwaters of the Wissahickon Creek
emerge from just below a parking lot at the Montgomeryville Mall complex in
Montgomery Township. Over the past hundred years, many small ephemeral
streams and first order tributaries of the Wissahickon have been lost to land
development (i.e. buried or encapsulated). The total number of stream miles
contributing to Wissahickon Creek drainage was roughly 114.6 miles.
Impervious cover, especially directly connected impervious cover (DCIA),
decreases groundwater recharge and the percent of annual streamflow represented
by groundwater fed baseflow. According to the Nutrient and Siltation TMDL
Development for Wissahickon Creek, Pennsylvania – Final Report, “several
portions of the headwaters and tributaries have exhibited no baseflow during PA
DEP 1997 inspections conducted in conjunction with the Unassessed Waters
Program, an August 2001 site visit conducted by PA DEP and EPA Region 3, and
PA DEP data collection of Summer 2002.” The TMDL listed some potential sources
of Wissahickon Creek baseflow reduction including the increase of impervious area
and subsequent loss of groundwater recharge resulting from urbanization, as well
as groundwater pumping and drawdown. Under these conditions, during wet
weather events the streams in the watershed have become "flashy" – meaning that
they exhibit significantly increased flows immediately following the onset of the
wet weather event followed by a rapid return to the low-flow pre-wet weather
conditions shortly after the event. These flashy conditions carry erosive forces and
can cause habitat destruction within the waterway.
Numerous studies and research efforts have linked impervious cover with
watershed health. According to Schueler (1995), a watershed with more than 26%
impervious cover will have highly unstable stream channels, water quality issues,
bacterial pollution and poor stream biodiversity – all of which have been observed
in the Wissahickon Creek Watershed. The Wissahickon Creek Comprehensive
Characterization Report (WCWCCR, 2007) stated that “while there are a few
isolated regions with less impervious cover, such as Prophecy Creek and other
small tributary subwatersheds, the Wissahickon Creek Watershed as a whole had
greater than 26% impervious cover, placing it in the “Non-Supporting” category of
stream health”.
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Wissahickon Creek Watershed was listed by PADEP as impaired due to siltation
with twenty-one stream segments in the watershed included on Pennsylvania’s
303(d) list. In 2003, the U.S. Environmental Protection Agency (EPA) Region III
established a Total Maximum Daily Load (TMDL) for siltation in the Wissahickon
Creek Watershed. This TMDL lists sources of the Wissahickon Creek siltation as
urban runoff/storm sewers and habitat modification generally associated with
nonpoint sources and wet weather streamflows.
Retrofits recommended by this initiative should be considered as a part of a broad
municipal approach for addressing the diminished stream baseflow exhibited in
many headwater tributaries, as well as addressing the Waste Load Allocations
(WLAs) outlined by the Siltation TMDL for the Wissahickon Creek Watershed.
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Figure 1: Study Area for Wissahickon Creek Detention Basin Inventory and
Retrofit Program (excluding mainstem drainage area illustrated in white)
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Figure 2: 303d listed streams impaired due to Siltation in the Wissahickon Creek
Watershed
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History of Stormwater Management within the Wissahickon Creek Watershed
As previously described, the Wissahickon Creek Watershed had a high percentage
of impervious cover, which had altered the peak flow and volume of water entering
the stream. This alteration of peak flow and volume has modified the hydrology of
the stream. Natural stream channels do not have the capacity to handle the peak
flows associated with extreme increases in stormwater runoff volumes. As a result,
the stream morphology has become altered as erosive velocities cut a new flow path
– thereby causing a great deal of habitat degradation as this takes place. Land
development also impacted the water quality of stormwater entering the creek as
runoff collected pollutants – such as nutrients, pathogens, oil, grease, pesticides,
and sediment in its path to the waterway.
Additionally, not only did large portions of the Wissahickon Creek Watershed
experience extensive land development pressures, but most of the
“suburbanization” of this watershed appears to have taken place prior to the
initiation of stormwater management controls required by the Pennsylvania
Stormwater Management Act of 1978. According to the Wissahickon Creek River
Conservation Plan (2002), approximately 60% of the watershed area was developed
prior to the adoption of runoff control ordinances that limit impervious area or
require detention of stormwater runoff.
Retrofits considered for this program should address some of the existing water
quality and quantity issues described below:
Sediments and Erosion of Streams
The increased volume and flow of stormwater within a stream leads to erosion
of beds and banks. Severe stream bank erosion also destroys riparian habitat.
Pathogens
Wet weather concentrations of the microbial pathogens Cryptosporidium, E. coli,
Giardia lamblia, and fecal coliform bacteria are a significant water quality
concern. Between 2004 and 2005, sampling for the WCWCCR measured fecal
coliform bacteria at 11 locations within the Wissahickon Creek Watershed.
During wet weather, samples taken from both Philadelphia and Montgomery
County exceeded swimming season criteria for fecal coliform bacteria.
Pathogens are often associated with human and animal waste from failing septic
systems, and illicit sewage connections and waste water treatment plants.
Baseflow
Widespread urbanization, as present in the Wissahickon Creek Watershed, also
magnifies flow modification by decreasing infiltration and groundwater
recharge – establishing a hydrologic pattern of "feast or famine". Presently,
baseflow accounts for only 38% of total mean annual flow at the mouth of
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Wissahickon Creek, and only 32% of the flow at the Fort Washington USGS
gage.
Flooding
Urbanization can lead to flooding. As an increase of impervious surfaces and
development over time increases surface runoff; infrastructure in place may no
longer have the capacity to handle the entire volume of stormwater runoff sent
to it. Flooding has been identified as a significant problem in regions of the
Montgomery County portion of the watershed.
Why the Philadelphia Water Department (PWD) led this initiative
PWD has been initiating inter-governmental, multi-jurisdictional watershed
partnerships since 1999 in an effort to create and implement watershed-wide
visions for ecological restoration and water quality improvement. PWD has sought
to forge a link between the City and the surrounding suburbs, recognizing that
development trends in upstream communities dramatically affect downstream
waterways and natural resources. This vision is realized through PWD’s Integrated
Watershed Management Planning (IWMP) process. An IWMP is designed to be a
long-term “roadmap” for implementation of a watershed-wide approach to achieve
and maintain healthy natural resources. These plans incorporate municipal and
conservation planning recommendations that strive to ensure that growth within
the watershed occurs with particular care to the environment along with the goals
and recommendations of a diversity of stakeholders, who live, work and recreate
throughout the watershed.
PWD’s integrated watershed management planning strategy was based on a
carefully developed approach to meeting the challenges of watershed management
in an “urban” setting. IWMPs are built upon solid, scientific foundations composed
of water quality monitoring (wet and dry weather), macroinvertebrate and fish
bioassessments, physical stream surveys (FGM) and computer simulated modeling
programs for stormwater flows and pollutant loading. PWD initiated an IWMP
planning process within the Wissahickon Creek Watershed in 2005. The
“Wissahickon Basin Inventory” initiative presented the PWD an opportunity to
partner with the upstream municipalities in a mutually beneficial data gathering
process.
Funding:
Funding for this initiative was made possible through a grant from the United
States Environmental Protection Agency (USEPA) 104b3 program, managed by the
Pennsylvania Department of Environmental Protection (PA DEP).
Implementation Schedule:
This program was initiated in May of 2006 and completed by September of 2007.
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INVENTORY DEVELOPMENT
Prior to initiating the data gathering process for development of a detention basin
inventory, PWD contacted Wissahickon Watershed Partners to identify potential
existing data sources that might help to populate such an inventory for this
watershed. PWD additionally performed a review of in-house data for potential
incorporation in this inventory – all with the goal of maximizing resources and
avoiding duplication of efforts where possible.
Through this process the PWD Team learned that in 2004, the Montgomery County
Conservation District (MCCD) had conducted an inventory of stormwater
management facilities with a study area that partially overlapped the Wissahickon
Creek Watershed – specifically the Pine Run Creek tributary of the Sandy Run
Creek subshed. The MCCD shared all data produced through their initiative as
well as examples of the data collection sheets utilized by their field staff to collect
data on each basin so that we could attempt to mirror this process throughout the
Wissahickon Creek Watershed. Basins identified through this initiative were
entered into a Geographic Information Systems (GIS) “Basins” data layer.
Additionally, it was learned that PWD had existing data collected through a Citywide stormwater management structure inventory in 2001. The data collected
through the City-wide inventory included all information that the team sought to
collect as a part of the MCCD initiative, and then some. Within the City of
Philadelphia there were only two dry-bottom basins – both of which drain to the
Wissahickon Creek mainstem. All of data collection efforts for the creation of this
inventory have been concentrated in the Montgomery County portion of the
watershed. As a result of the level of detail available in this data set and its
presumed up-to-date status, the Project Team decided that the City-wide inventory
pre-empted any need to collect data or perform a field investigation within the
Philadelphia portion of the watershed.
Other useful information identified through this assessment of existing data was
that PWD had assembled the “start” of an inventory for the Montgomery County
portion of the Wissahickon Watershed in 2004. This process was conducted using
what they had called a “windshield assessment” where field staff used a GPS
system to document basins as they drove through the watershed area. This
assessment was conducted completely in the field and based on documentation of
basins that could be seen from the roadway. Forty-three basins were identified
though this inventory and locations were populated in a GIS data layer. This data
was incorporated into the new watershed-wide inventory data layer, but all of these
sites were cross-checked against new aerial photography and revisited in order to
be documented with the new field data parameters.
Following the compilation of existing basin data from multiple sources into a single
GIS data layer, further steps were developed for identifying additional basins
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within the Wissahickon Creek drainage area as well as populating the attribute
table of the data layer with detailed information about each basin. The first step in
this stage of the process involved an intensive desktop analysis of data in
Geographic Information Systems (GIS); the second step included a field visit to each
basin in order to collect additional basin specific data.
GIS analysis to identify basin location
The desktop analysis to identify potential basins within the Wissahickon Creek
Watershed involved the input of multiple data layers with a visual inspection of the
data to identify potential stormwater management facilities based on certain “telltale” characteristics that could be observed on aerial photos. The following data
layers were utilized for the initial desktop analysis: 2004 color aerial photography,
2004 topography (contour lines at two-foot intervals), Wissahickon stream
hydrology, watershed drainage delineation, municipal boundaries, and major
roads.
The GIS scale was set to 1:2000, which allowed for the analyst to pan across the area
at a resolution clear enough to visually identify the stormwater management
structures. Orthophotographic tiles were used as organizing units, where 1 tile =
2500’ x 2500’, which was a 143.5 acre (0.22 sq. mi.) area – loaded and displayed in
the GIS interface at usually 10 to 20 tiles at a time.
Techniques utilized to identify basins included: the evaluation of contour lines for
locations with closed contours, especially those which looked unnaturally regular
(often a series of concentric circular bands). These closed depressions would then
be closely evaluated in the aerial photo for telltale indicators of stormwater
management functionality. (Figure 3)

Figure 3: Zoomed image of aerial photography and topography illustrating the
“tell tale” signs of a stormwater management basin
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Many stormwater management basins were very obvious at the scale of 1:2000 and
could be positively identified due to the presence of visible low-flow channels and
inlet or outlet structures – combined with the telltale contour lines indicating steep
embankments and a regular shape. Other “potential” basins required “zooming” in
to look for further detail. Some sites and structures could not be positively
identified as basins through the desktop analysis; these would instead be noted as
“potential basins” and needed to be verified through the field investigation.
Through the desktop analysis, the attribute table associated with the “Basins” data
layer was then populated with additional information associated with each basin
including individual basin area (as calculated through the delineation of closed
contour lined in the topography data layer), municipal jurisdiction, receiving
waters, stream order, soil type and ownership type (by category as determined
through the parcel data layer on file with the Montgomery County Planning
Commission (MCPC)).
Field verification process
Once the desktop analysis was completed and a data layer had been created
demarcating “potential basins”, a protocol for field verification and data gathering
was developed and executed by PWD field staff. The team was fortunate to be able
to utilize a “ruggedized” tablet PC (field unit) equipped with GIS software and GPS
tracking for the field investigation. The tablet PC was preloaded with aerial
photography and topography layers, local roads layer and the newly created
stormwater basin point file. At each basin location the information was collected
and entered into the PC, instantly populating the “Basins” GIS data layer with this
new information. (See Figure 4 for a screen capture of the field data sheet)
Field documentation included:
• Photos of site including outlet structure
• Condition and diameter of outlet structure
• Existence of concrete low-flow channels, berms, check-dams etc. – other flow
controls to outlet structure
• Number of inlets
• Observations about site maintenance
• Accessibility for construction equipment to perform stream restoration
• Opportunities for public education (clear visibility from roadway, proximity
to school, etc.)
Field visits were conducted over the two week period of June 13th through June 27th
with a two person field crew at a rate of roughly 25 basins inventoried per day.
Through this field investigation process – numerous “potential basins” as identified
through the desktop evaluation were eliminated from the inventory as they were
not actually stormwater management facilities. The number of basins within the
inventory was cut from 215 to 178.
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Figure 4: Data Entry Form used by Project Team while Performing Field Survey
Additional Data Requests from Municipalities
It was determined that in order to make the basin prioritization more valuable to
the “implementers” of the basin retrofits – that additional data needed to be
collected from the municipalities regarding each basin. PWD initiated an additional
“outreach driven” data gathering process through which each municipality with
basins in the inventory was sent a packet with information about the initiative and
description of data collection process to date along with a request for assistance
with filling some newly identified data gaps.
Included in the packet was a series of maps illustrating locations of each basin
identified within the Wissahickon Inventory, first zoomed to the whole municipal
scale – illustrating the entire inventory of basins within an individual municipality,
and then zoomed to the neighborhood level – with each basin numbered with a
unique ID. Each municipality received multiple neighborhood level maps. (Figure
5) Municipalities were also sent a print-out of an HTML document that has been
created to organize the multitude of photos taken of each basin during the field
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investigation process. The photo images sent in this mailing were small – in
“thumbnail” size, but were intended to help municipal staff to recognize the basin
in question. (HTMLs will be shared as Appendix A with municipalities in
electronic form on the CD with associated project data.)
Municipalities were given a table listing each basin’s “Unique ID” (illustrated on
each map with the associated basin point location) along with the “Basin Name” (as
named by our team) “Location” (based on on-the-ground closest street location),
“Ownership Category” (based on Montgomery County Parcel Data), and
“Receiving Waters” (the tributary that the basin drains to). The last three columns
of the table were been left blank in hopes that municipalities might be able to fill in
some of the missing information – including “Year Basin Constructed”, whether the
“Basin Municipally Maintained?”, “Functionality” (whether the basin was
functioning properly; whether there were known issues with basin function), and
“Basin in Flood prone Area” (whether a basin was located in an area with known
flooding issues as this was deemed critical to whether certain retrofits were
appropriate).
Mailings were sent out via hard copy and e-mail to each municipality – specifically
to the primary contact on file at the PA DEP for NPDES Phase II and MS4 related
correspondence. Follow-up via e-mail and telephone was initiated immediately
after the mailings were sent to municipalities. Of the 8 municipalities that the
request for information was sent to, 6 returned completed data sets that were
entered into the Basin Inventory data layer.
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Figure 5a: Example Maps Created for Municipal Outreach – Zoom to entire
municipal jurisdiction
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Figure 5b: Example Maps Created for Municipal Outreach – Zoom to first cluster
of basins (encased in red square in Figure 5a)
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At the completion of the initial PWD Team initiated data gathering phase (prior to
outreach to Wissahickon municipalities) there were 178 basins within the inventory.
At the conclusion of the municipal outreach data gathering process, six basins
identified by the PWD Project Team (illustrated in black) were eliminated by the
municipal staff and six new basins were added to the inventory (illustrated in
orange) by the municipal staff. (Figure 6)
Please note that new basins added to the inventory by municipalities were not able
to be incorporated in the basin retrofit prioritization process because the data
collected through field visits was not available for these basins. Additionally, data
was collected for 16 basins that appear to drain to the mainstem of the Wissahickon
Creek. This data was shared with municipalities and was incorporated in the
inventory – but these basins were not included in the prioritization procedure
(illustrated in gray).
A total of 153 basins were included in the prioritization procedure.
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Figure 6: Locations of all basins identified in the Wissahickon Basin Inventory
(including those added and eliminated by municipal staff as well as those within
the Wissahickon Mainstem drainage that had been inadvertently added to the data
layer)
Updated 3/10/08

20

General Findings amongst Basins in the Wissahickon:
Most of the stormwater management facilities in the study area appeared to be
standard detention basins – designed to reduce the post development peak flow
from a development site down to the existing conditions peak rate of runoff. As
such, these basins did little to improve the quality of runoff exiting the basin. Most
basins exhibited a primary outlet, which included a small diameter orifice in the
outlet structure at the invert or bottom of the basin so they drain completely after a
storm, leaving the basin with a dry grassed bottom between storms.
It appeared that maintenance of these standard dry-bottom detention basins
typically consisted of mowing the grass bottom as well as some maintenance of the
outlet structure to ensure that it did not become obstructed with debris. Most
basins within the Wissahickon Inventory appeared to have been actively
maintained – with manicured mown turf-grass bottoms. A few basins did not
appear to have been actively maintained which had allowed dense vegetation to
become established over time. These basins may already be inadvertently acting as
water quality best management practices, aiding in groundwater recharge and
filtering the pollutants proposed by implementation of recommendations of this
report, but should each be further evaluated to be sure that they are functioning
properly.
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OVERVIEW OF PRIORITIZATION PROCEDURES
A prioritization procedure requires a clear method of ranking in order to produce
stable valuable results. The most common approach involves the development of a
two dimensional matrix consisting of the options to be evaluated (in this case, the
basins) and a set of evaluation criteria. For every combination of basin and
criterion, a score must be assigned. The evaluative criteria should be selected to
cover the important considerations in selecting a basin for retrofit, and should
represent information and data that are readily available, or can be collected with
minimal expense and effort. The criteria must be clear and unambiguously defined,
and can be set up as either quantitative criteria where the actual numeric value of
the criterion was utilized (e.g. cost in dollars, basin volume), or qualitative criteria
where the values are grouped into categories for the system to evaluate (e.g. high,
medium, or low).
The choice of whether to define a criterion as quantitative or qualitative would
depend on the feasibility of describing the impact with numbers, the availability of
data to assign scores to each basin, and the reliability of the data. If gaining hard
data within the time frame of the plan would be difficult, or the data would be
unreliable, it may not be appropriate to assign a quantitative number to a particular
option. The criteria then can be downgraded to a qualitative status, in which case
criteria would simply be defined as “high”, “medium”, or “low”.
If all the criteria are qualitative, with scores assigned to the “high”, “medium” and
“low” values – for example 1, 2, 3 etc., then a simple spreadsheet approach could be
used to sum the scores to determine the highest ranked basins. If the proposed
criteria are quantitative and represented in various units of measure, then the scores
should be “normalized” to a similar scale of 1 to 100, or 0 to 1, so that the scores can
be summed in the matrix. For example, if costs for basin retrofits vary between
$10,000 and $20,000, the scores can be normalized by dividing each basin cost by the
cost of the most expensive basin, thus creating scores that are 1.0 or less. If criteria
consist of both quantitative and qualitative criteria, more sophisticated evaluation
programs can be applied. There are several commercially available, multi-criteria
evaluation programs available on the market that could be applied.
The ability to apply “weight” to criteria utilized in a prioritization procedure was
deemed critical – as some of the criteria would be more critical to the prioritization
than others. The selection of weights would be an inherently subjective process as
there are no “correct” weights; they represent the importance associated with each
criterion in making the decision. (For example, a municipality might attach great
importance to cost —weighting the cost criteria heavily.) Once the matrix is
populated and weights are assigned to each criterion, the calculation can be run and
ranking of the basins produced.
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For the Wissahickon Basin Inventory, both quantitative and qualitative criteria were
defined through available data captured in the basin inventory. It was determined
that weighting of the individual criterion would be necessary in the chosen
prioritization procedure as in this prioritization scenario, some criteria would be
more critical to the feasibility of retrofit implementation than others. As such, a
commercially available multi-criteria evaluation program called EVAMIX was
selected as the most appropriate evaluation tool for prioritizing the basins.
Please note: Though the EVAMIX program has not been made available to the
Wissahickon Watershed Partners, if at the close of this project a potential
implementer (such as a municipality) chooses to update the data or weightings
used in this procedure, a simpler – spreadsheet based approach of the same ranking
has been developed and is described under the heading “RECOMMENDATIONS FOR A
SPREADSHEET BASED PRIORITIZATION PROCEDURE”.
EVAMIX:
EVAMIX, a sophisticated, spreadsheet based multi-criteria evaluation program
developed during the 1980s (Voogd, 1981, 1982, 1983, Maimone, 1985) was designed
to handle both quantitative and qualitative data in a mathematically rigorous
fashion. EVAMIX was a matrix based, multi-criteria evaluation program that made
use of both quantitative and qualitative criteria within the same evaluation,
regardless of the units of measure. The algorithm behind EVAMIX maintained the
essential characteristics of quantitative and qualitative criteria, yet was designed to
eventually combine the results in a single appraisal score. It was this unique feature
that made its use in this project preferable to simpler approaches.
The completed matrix was processed by EVAMIX as follows. In the first step, the
evaluation matrix was split into two sub-matrices, one with only quantitative
criteria, and one with only qualitative criteria. Next, the priority of each criterion, as
defined by the Project Team, was assigned to one of two vectors as well. Using the
scores and weights, dominance scores “a” and “A”, for qualitative and quantitative
data respectively, were calculated. A dominance score was a number that
represents the degree to which Basin A dominates Basins B. A dominance score
was calculated for each potential pair of basins for each criterion. For the
quantitative criteria, the difference in the values assigned to each alternative was
preserved in the equations. Thus, the dominance score for Basin A over B would be
much higher if A was significantly better than B, but would be small if the two
scored almost equal for that criterion. The final output of EVAMIX was a ranking
of basins, from highest to lowest priority, based on the scores and criteria weights
assigned.
Identification of Evaluative Criteria for Matrix
In order to populate the EVAMIX matrix tool for prioritization of basins in the
Wissahickon inventory, a “wish list” of all possible evaluative criteria by which
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basins would be appraised for retrofit priority was developed. This list included
criteria that the Project Team believed would serve to produce a thoughtfully
considered prioritization scheme for evaluating inventoried basins for retrofit
potential. This “wish list” included criteria that the Team was able to utilize for the
Wissahickon initiative as well as criteria that would be ideal for use in this initiative
– for which data was unfortunately not available. Additionally, since this initiative
was intended to serve as a model for potential replication in other Pennsylvania
watersheds, several criteria have been added to the list that are not necessarily
applicable to the Wissahickon Basin Inventory – but could be applicable to another
watershed seeking to replicate the process.
Table 1: “Wish List” of Potential Criteria for use in the Evaluative Matrix
Proposed
Criterion

Measure

Description

Data Needed

Source

Area of Basin (Sq.
ft.)

Larger basins provide greater opportunity for
various types retrofits that could be
implemented within the existing footprint.
Additionally, large basins are believed to
correspond with a greater potential quantity of
pollutant removal.

• Area of basin –
calculated using 2foot contours data;
area of outermost
closed contour
approximated the
outline of the basin

• PWD Topography
data layer
• Basins data layer

Infiltration
Volume

Basin area x
estimated
saturated vertical
infiltration rate

The area of the basin and the soil type provide
important information about the benefits that a
• Area of basin
retrofit on the site could provide. A larger
• NRCS Soils data –
number here would correspond with a greater
based on Hydraulic
potential for infiltration capacity within the basin;
Conductivity
as such basins with a larger number should be
ranked higher.

Time to drain
for smaller
storms

Ratio of crosssectional area of
bottom-most
2
orifice(in ) to area
2
of basin (in )

A high number here would indicate that the
basin has been designed to drain quickly.
Basins with this high ratio would be higher
priority candidates for retrofit.

• Area of basin
• Field data –
dimensions of outlet
structure

• PWD generated
GIS data layer
• PWD Field
Reconnaissance

Distance from
the Mouth

Distance (mi) from
mouth of creek

• Stream hydrology GIS
data layer

• PWD generated
hydrology data
layer

Opportunity to
lengthen flow
path within the
basin

Qualitative,
Low/High

• Field data and photo
documentation of site

• PWD Field
Reconnaissance

Ownership of
the basin

Qualitative,
Low/Medium/ High

Headwater streams located further upstream
from the mouth of the creek would be higher
priority candidates for retrofit.
Basins with opportunity to have the flow path
between inlet and outlet lengthened will rank
higher than those that do not. (based on visual
assessment during field investigations)
High/Low: Information entered into the dataset
as a “yes/no” regarding whether basins had
“short-circuited” flow paths. These “shortcircuited” basins would be ranked high.
Priority based on ownership of basin; certain
ownership categories make a basin a more
likely candidate for implementation of retrofit
recommendation. Ownership types were
grouped together into categories as listed
below:
Low: residential, private ownership;
Medium: commercial/ institutional / HOA
ownership;
High: municipal/ land trust/ educational
institution ownership

Water Quality
Benefit
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• PWD generated
GIS data layer
• US Dept. of Ag,
NRCS GIS data

• Mont. Co. Planning
Comm.
• Parcel data files (GIS)
• Phila. City Planning
Comm.

24

Proposed
Criterion

Measure

Accessibility for
heavy
equipment to
Qualitative,
gain entry to
Low/Medium/ High
basin for
construction of
retrofit

Low-flow Path
Material

Type of
Vegetation
within basin

Age of Basin

Basin
Municipally
Maintained?

Current
Functionality

Basin Located
within Floodprone area?

Description

Data Needed

Source

This criterion was related to the ease or
difficulty of getting large/heavy construction
equipment into the basin area to implement
retrofit recommendations.
Low: not accessible by heavy machinery due to • Qualitative
• Gathered from field
physical impediments.
information; based on
team, based on
Medium: accessible, but requiring extra time or
subjective visual
observations
effort such as removing fence panels, crossing
judgment.
private property, or navigating very tight or
steep areas.
High: very accessible, roadway alongside or
lots of open space around

Low flow paths would be evaluated for retrofit
based on the material utilized to create the
Qualitative,
channel (if channel present).
Low: vegetated, rock, earthen, or no low flow
Low/High
channel;
High: Presence of concrete low flow channel
Low: one or more established woody plants
Qualitative,
present in basin.
Low/High
High: mown turf grass present in basin.
Older basins would rank higher for retrofit as
these might be in need of re-evaluation already.
The project team split the age of basins into
three categories as follows:
Low: Basins most recently constructed –
Year the basin was
between 2003 and 2006 would be our lowest
constructed –
priority for retrofit
entered into the
Medium: Basins constructed between 1999
EVAMIX as
and 2002 would carry a medium priority.
Low/Medium/ High
Additionally – basins for which no construction
groupings
date data was available was assigned a
medium priority.
High: Basins constructed between 1978 and
1998 would be ranked highest for retrofit
priority.
Municipally maintained basins would rank
higher because municipality was already
assuming responsibility for maintaining
Yes/No
structure and function of the basin. The PWD
Project team believes that follow-through for
implementation of retrofit recommendations
might be more likely on these basins.

• Field data and photo
documentation of site

• PWD Field
Reconnaissance

• Field data and photo
documentation of site

• PWD Field
Reconnaissance

• Year construction of
basin completed

• Each municipality
would need to
provide this
information on their
own basins

• Information from
municipality

• Each municipality
would need to
provide this
information on their
own basins

Qualitative,
Low/Medium/ High

If a basin already has known issues with
functionality, this would make it a high priority
candidate for retrofit.

• Information from
municipality

• Each municipality
would need to
provide this
information on their
own basins

Yes/No

This would affect the types of retrofits that could
be considered for this site; one would not want
to exacerbate an existing issue. For the
purposes of the Wissahickon Basin Inventory –
• Information from
basins identified by municipalities as being
municipality
located within a flood-prone area were given a
lower weight so that they would receive a lower
priority for retrofit through this prioritization
process.

• Each municipality
would need to
provide this
information on their
own basins
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Proposed
Criterion

Measure

Description

Data Needed

Source

Potential for retrofit to be perceived as a
nuisance by neighbors (fear of standing water,
Potential
insects, vermin, etc.)
Nuisance or
• Qualitative
Low: basins having low visibility and proximity
Public
assessment from field
Qualitative,
to high-use residential and commercial areas.
• PWD Field
Perception
visits (Based on
Low/Medium/ High Medium: basins in residential or commercial
Reconnaissance
issue
visibility and proximity
areas but separated somewhat from high-use
associated with
to high-use areas)
areas by distance and/or vegetative buffers.
a retrofit
High: basins located in residential areas and
having high visibility and proximity to houses.
Subjective judgment of potential for the basin to
serve as a demonstration or educational
resource once retrofitted with stormwater best
• Qualitative
management practices.
Educational
assessment from field
Low: basins on private land and having minimal
Opportunity
visits (Based on
Qualitative,
accessibility and/or visibility
• PWD Field
presented by
visibility and
Low/Medium/ High Medium: basins having intermediate visibility
Reconnaissance
retrofit of a
accessibility from
and accessibility (often situated on commercial
basin
roadway or location in
or institutional land)
a public space)
High: very visible and publicly accessible
basins on land owned by municipalities, land
trusts, or some educational institutions.
Recognizing that the cost of the retrofit might be
the single most important limiting factor to the
Data source for this
Qualitative,
Cost of retrofit
implementation of any recommendations –
• Cost of retrofit
information is unknown
Low/High
lower cost retrofits would be given higher
priority
• Underlying Geology
Depth to
Depth to bedrock
Those with a depth to bedrock of less than 2
• TBD
• Individual site
bedrock
under basin
feet would be eliminated from consideration
assessments
Depth to high
Those with a depth to high water table of less
Depth to High
• Individual site
water table under
than 2 feet would be eliminated from
• TBD
Water Table
assessments
basin
consideration
• PWD assessment
has produced a
rough calculation of
Ratio of drainage
basin area
area that feeds an
• Area of drainage to
• Area of basin
Maximum
infiltration facility to PA DEP Suggested addition; data unavailable
each basin has not
• Drainage area to
loading ratio
the area (footprint) to perform analysis
been delineated;
basin
of that infiltration
perhaps
facility
municipalities will
have this
information from
development plans.
A basin with underlying limestone geology
would present the project team with additional
Underlying
considerations regarding the types of retrofits
Yes/No
Limestone
• Underlying Geology
• TBD
that would be appropriate. Considerations must
(Karst) Geology
be made before recommendations for infiltration
are made.
Was the basin located on or near a site with
known contamination issues? If so, retrofits
• GIS data points
Existing Site
Yes/No
might not be an option. This would need to be
illustrating known
• TBD
Contamination
thoroughly evaluated prior to considering retrofit
contamination sites
of the basin.

Updated 3/10/08

26

Proposed
Criterion

Measure

Proximity to
Drinking Water
Well

Yes/No

Landslides

Yes/No

Subsurface
Mining

Yes/No

Condition
downstream

Qualitative, high,
medium, low

Stream
Designation

Qualitative, high,
medium, low

Stream order

Qualitative, high,
medium, low

Description
Was the basin located in close proximity to a
drinking water well? If so, certain types of
retrofits – especially those which involve
infiltration – would need to be thoughtfully
evaluated before a recommendation could be
made.
A basin in a region prone to landslides would
present the project team with additional
considerations regarding the types of retrofits
that would be appropriate.
Might not want to infiltrate; careful about type of
retrofit considered
Existing streambank condition downstream of
basin; more degraded streambank would
receive higher weight
(Not applicable to the Wissahickon as the entire
waterway has been deemed impaired)
This would be applicable in watershed systems
with varying water quality designations; in such
a case – Higher level stream designation (i.e.
HQ/EV) would be weighted more heavily
(Not applicable to the Wissahickon as the entire
waterway has the same stream designation)
The Wissahickon program was prioritized to first
and second order streams only.
For replication in other sheds, a procedure
could be created to give a higher priority for
st
nd
retrofit of 1 and 2 order streams, as the
impact of the retrofit might be more pronounced

Data Needed

Source

• GIS data points
illustrating locations
of Drinking Water
Wells

• TBD

• TBD

• TBD

• TBD

• TBD

• Existing Stream
conditions

• Watershed-wide
physical stream
assessment

• Stream designation
information

• PA DEP Stream
Designation

• Stream hydrology
data layer

• TBD

Black Text: Indicates that this criterion was included in the Wissahickon Basin Inventory
Blue Text: Indicates that this criterion has been included in this “Wish List” as applicable to the
Wissahickon, but due to the lack of available data the criterion was eliminated from the final list.
Red Text: Indicates that this criterion has been included in this “Wish List” for consideration in other
watersheds where applicable

Populating the EVAMIX Spreadsheet
As previously described, the EVAMIX tool accepted both qualitative and
quantitative data. In order to utilize the qualitative data criteria collected about
each basin, the Project Team needed to “translate” some of the data inputs from its
original raw data “text” entry format into numeric entries so that the matrix would
be able to utilize the data.
Raw data in the database for criteria such as “Ownership”, which detailed the
ownership “type” for each basin – with data inputs including “private residential”,
“commercial”, “institutional”, “HOA” (Home Owners Association), “municipal”,
and “land trust“ were grouped together into High, Medium and Low categories by
the Project Team (Table 1). These High, Medium and Low categories then needed to
be translated into numeric format that could be read by the EVAMIX tool. The
Project Team needed “translate” the categories from High, Medium and Low “text”
entries into the numeric entries – “1”, “2” or “3” – with the number 3 being assigned
to the “High” priority ownership types and the “1” assigned to the “Low” priority
ownership types. This process was implemented for all raw data inputs that were
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broken into High, Medium and Low and “Yes”/”No” inputs. (In the case of Yes/No
data, the assignment of the number “2” would be assigned to the entry more favored
for retrofit potential.)
During this data translation process the Project Team developed a few “rules” for
accounting for data gaps within the inventory – as the EVAMIX matrix would not be
able to perform the prioritization if any fields were left blank. It was decided that for
criteria where data was not available (either due to lack of a field visit or unfulfilled
municipal request) the Team would enter the “Medium” level value of “2” for
qualitative entries. In this way – the entry would not add or take away priority from
this basin relative to others for this criterion. Utilizing this same philosophy, when
data gaps existed for Yes/No categories, the Team entered the value “1” for fields
lacking data, so as not to add the emphasis that the number “2” would bring. This
again was done so that the entry would not add or take away priority from the basin
relative to the others in the inventory.
Setting “weights” for individual criterion
Once the EVAMIX matrix was populated with all inventory data, the criteria were
weighted prior to execution – as some criteria would be more critical to the
feasibility of implementation of a retrofit than others. Weights are assigned to each
of the fifteen evaluative criteria in the matrix, distributed as appropriate – all
adding up to 100 percent.
The Project Team created an initial distribution of weights and ran EVAMIX and
then began to adjust and re-run several times to see how the resulting prioritized
lists were impacted by the adjustments to see if one criteria was too heavily
weighted over the others. Finally, a set of weights was derived that appeared to
produce a stable result. (Table 2)
Table 2: Updated Weights for Criteria in Matrix Tool
Criterion

Q or N
+/-

Water Quality
Benefit

+

N

Infiltration
Volume

+

Distance from
Mouth

+

Ownership

Q
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N

Rationale for weighting scheme
Basin Area – The larger the basin was – the more benefit
achieved for the money spent, so larger basins were given
higher priority. Since this initiative will aim to achieve the most
“bang for the buck”, this criterion was heavily weighted in the
matrix.
Basin Area x Infiltration Rate – the infiltration volume of the
basin was deemed critical to the function of the basin and its
retrofit opportunity. This criterion was weighted heavily
because of the importance of this criterion.
The further upstream the retrofit was located, the more
pronounced the water quality and infiltration benefit will be.
This criterion was not critical to the ultimate feasibility of
implementation so it was not weighted heavily.
Ownership was deemed critical to the ultimate
implementation of the retrofit recommendation; as such this
was weighted heavily.

Assigned
Weight*

17

13

3

11
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Criterion

Q or N
+/-

Rationale for weighting scheme

Assigned
Weight*

Q

Basin retrofits could require the use of heavy equipment
during construction as well as for follow-up maintenance; this
factor was considered to be a fairly important criteria for
retrofit prioritization and was weighted as such

8

Q

This criterion could be critical to the implementation of a
retrofit – especially in the case of retrofits that would
significantly change the aesthetics of the basin; as such the
weight was pronounced – but not heavy.

5

Accessibility

Nuisance/
Public
Perception

The opportunity to utilize the retrofit as a model or educational
opportunity would increase the chance of the implementation
of the recommended retrofit. Education opportunity
Educational
8
Q
presented by retrofitting a basin in was considered to be a
Opportunity
fairly important criteria for retrofit prioritization and was
weighted as such.
The type of vegetation within the basin would be somewhat
Vegetation
Q
2
inconsequential to most of the retrofit types being considered.
Type
As such this was not be weighted heavily.
The orifice type and area would be utilized to determine the
type of retrofit that would be applicable to the basin. This
Time to drain
+
N information was relevant to a number of the retrofit types
6
for smaller
under consideration so the weight was pronounced – but not
storms
heavy.
The presence of a concrete low flow channel within the basin
would be somewhat inconsequential to most of the retrofit
Low-flow Path
4
Q
types being considered. As such this was not weighted
Material
heavily.
This information is relevant to a number of the retrofit types
Opportunity to
Q
under consideration so the weight was pronounced – but not
5
Lengthen Low
heavy.
Flow Path
Retrofit recommendations on basins that are already
Basin
municipally maintained would stand a better chance of being
Q
6
Municipally
implementation and as such the criterion weight was
maintained?
pronounced – but not heavy.
Older basins would be ranked higher for retrofit priority as
these were not created for the purpose of water quality or
Q
infiltration benefits. The age of the basin was considered to
7
Age of Basin
be a fairly important criterion for retrofit prioritization and was
weighted as such.
This information was only provided for a limited number of
Located within
basins; as such it was not weighted heavily. This weight
3
Q
flood prone
should be increased if this information was available for entry
area?
by municipalities in the future.
This information was only provided for a limited number of
basins; as such it was not weighted heavily. This weight
Current
2
Q
should be increased if this information is available for entry by
Functionality
municipalities in the future.
Note: Total weight allocated in each “retrofit type” column must add up too 100.
+N: These criterion are evaluated by the matrix as numeric criterion – so values entered are
raw numbers – with a higher number being more favorable
Q: These qualitative criterion are evaluated in the matrix as “high”, “medium”, “low” (1, 2,
3 – with the “3” assigned to “high” or “low” based on which designation would be more
favorable for retrofit.)
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Execution and Results:
The matrix tool was executed both at the watershed-wide level to produce a
watershed-wide prioritization and then again at the individual municipal level in
order to produce a ranking for municipalities to evaluate as they put together their
own implementation approach. (As noted “Populating the EVAMIX Spreadsheet”
section, where data gaps existed in the Basin Inventory – the Project Team filled the
gaps with provisional data in order to produce a watershed-wide prioritization
utilizing all criteria.)
The prioritized output was sorted from 1 to 153 and categorized as “High”,
“Medium” and “Lower” priority candidate basins for retrofit potential. At the
watershed-wide level, the basins ranked 1-20 were deemed “high priority” retrofit
candidates, basins ranked 20-60 were ranked with a “medium priority” and the
remaining basins were ranked with a “lower priority” for retrofit potential.
Please note – a lower ranking through this prioritization process did not mean that
a basin should not be considered for retrofit, but rather that other basins are just
deemed a higher priority in this first level of screening. If “implementers” of this
initiative want to try for the “biggest bang for the buck” by clustering a number of
retrofits within an individual tributary subshed, it would certainly make sense to
implement retrofits on “lower priority” basins as a complement to retrofits on
“medium” and “higher” priority basins.
Table 3: Watershed-wide EVAMIX Prioritization Output – “Top 20 Basin
Candidates for Retrofit”
Rank

Basin
ID #

1

54

2

41

3

9

4

171

5

6

6

166

7

210

8
9

71
53

Name
Jarrettown
Elementary
School
Dublin Open
Space
Upper Dublin
Lutheran
Church
Lower Gwynedd
Elementary
School
Saint Alphonsus
school
Meadowcreek
estates
Springfield Twp.
Elementary
School
Heller way &
Leah drive
Dublin Woods 2
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Location

Basin
Area (ft2) Municipality

Receiving Waters

12086

Upper Dublin

Pine Run Trib A

Jarrettown Rd

22839

Upper Dublin

Pine Run Trib C

Butler Pike &
Susquehanna

2919

Upper Dublin

Tannery Run

Hoover &
knight

21980

Lower
Gwynedd

Houston Run

15018

Upper Dublin

Rose Valley Creek

30319

Lower
Gwynedd

Pennlyn Creek

27349

Springfield

Sunny Brook Creek
Trib A

20410
1080

Upper Dublin
Upper Dublin

Pine Run
Pine Run Trib D

Meadowcreek
Ln & Dager
Ave

Catlin Way
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Rank

Basin
ID #

10

61

11

63

12

33

13

24

14
15

131
55

16

154

17

149

18

85

19
20

39
56

Name
Dublin Hunt
Open Space
Vitae
Pharmaceuticals
Merck entrance
5
Melrose
enterprise ltd
1305 Rohm &
Haas Paint
Quality inst
Bantry drive
412 Center St
Springhouse
Estates
Montgomery
County
Recycling
Consortium

UD01
Bantry drive
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Location
Morningside
Dr
Ft.
Washington
office park

Basin
Area (ft2) Municipality
6194

Upper Dublin

Pine Run

37676

7760

Upper Dublin
Upper
Gwynedd
Upper
Gwynedd

Pine Run
Wissahickon Creek
Upper Main Stem
Wissahickon Creek
Trib B

9207
12972

Lower
Gwynedd
Upper Dublin

160100

@ Windsor
way

Fort
Washington
entrance

Receiving Waters

8639

Trewellyn Creek
Pine Run Trib A
Haines-Dittingers
Run

52890

North Wales
Lower
Gwynedd

479

Upper Dublin

Sandy Run

15686
14879

Upper Dublin
Upper Dublin

Tannery Run
Pine Run Trib A

Pennlyn Creek
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Figure 7: Retrofit Priority for Basins in Wissahickon Inventory
(This figure illustrates all data points in the inventory – including basins within the
mainstem drainage area of the creek and basins that had been recommended for
elimination by municipalities; all of these basins were eliminated from the
prioritization and their retrofit priority has been designated as “null”)
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RECOMMENDATIONS FOR A SPREADSHEET BASED PRIORITIZATION PROCEDURE
The prioritization process utilized for this initiative was dependent on the
commercially available EVAMIX software. In order to provide implementers of
basin retrofits with the opportunity to update information in the dataset and/or
tweak the weighting scheme used by the PWD Project team, a fairly user-friendly
spreadsheet based approach was developed to somewhat mirror the process
utilized by the EVAMIX software. Essentially the same evaluation process can
performed with a few basic data transformation steps and a simple weighted
summation approach. Appendix C: “Exampleranking.xls” included a spreadsheet
based ranking tool that utilized a weighted summation approach – available for use
by future “implementers” of this initiative.
Within Appendix C, the Microsoft Excel worksheet titled “Normalize” shows how
the Wissahickon data was normalized – making it possible to be used in this
weighted summation. Since most of the data in the Wissahickon dataset included
qualitative scores (with scores ranging from 1 to 3) they were able to be used “as is”
within the “Exampleranking” tool. Four of the criteria, however, are quantitative
(“Basin Area”, “Basin Area x Inf Rate”, “Time to Drain”, “Distance to Mouth”); as
such these needed to be “normalized” by dividing each score by the maximum
score for all basins for that criterion. This process produced scores that were all less
than or equal to 1 – which were then multiplied by 3, to provide scores that were all
less than or equal to 3, to match the qualitative scoring. If additional data are
added by municipalities or partners – they would be entered into this same
“normalize” tab and “normalized” using the procedure described above.
Once the data that has been “normalized”, it is then copied from that tab within the
spreadsheet and pasted into the “ranking” tab. The ranking method in this
spreadsheet tool is simply a weighted summation. On the 6th row of the “Ranking”
tab – the weights developed by the PWD Project team for each prioritization
criterion are listed. The user has the ability to adjust these assigned weights as
desired in order to produce an updated ranking output. Current weight
assignments have been developed to represent a criterion’s relative importance.
The output “rank” was developed for a particular basin by simply multiplying the
score (less than or equal to 3) of a criterion times its weight – summed across all
criteria. A high “rank” was indicative of a high priority for retrofit of a basin and a
low score was indicative of a lower priority for retrofit of basin. The results of the
example ranking based on the weights assigned by the PWD Project Team are
provided in the second Excel worksheet, titled “ranking”.
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RETROFIT TYPES EVALUATED
When developing the concept for this initiative, the Philadelphia Water Department
focused specifically on identifying retrofit options deemed to be reasonably
“implementable” recommendations. By implementable, we mean that these retrofit
options have been thoughtfully considered for cost feasibility as well as potential
for implementation by municipal staff (i.e. engineer, Public Works and/or other
staff) and/or Watershed Partners under the existing conditions of the Wissahickon
Creek Watershed.
The types of retrofits considered in this initiative include “Outlet Structure
Modifications”, “Basin Structure Modifications”, and “Naturalization”. For each of
these retrofit types, our project team has derived an estimation of the projected
benefits associated with implementation based on literature values extrapolated to
the “model basin” size. The following includes a brief description of each of the
retrofit types, estimated benefits associated with implementation of the retrofit, and
finally, an estimated implementation costs.
Note:
It was assumed that the dry bottom basins within the Wissahickon Basin Inventory
were designed so that water was retained and released (i.e. not infiltrated) and that
soils beneath the basins have been compacted. Water quality benefits were
assumed minimal as these basins were only designed for peak flow control.
Estimated benefits associated with reduction of runoff sediment and increased dry
weather baseflow to the stream have been evaluated for each retrofit type. The
runoff sediment reduction was represented in pounds per impervious acre served
by the drainage basin (which was based on an average basin drainage size of 25
acres).
All recommendations made through this initiative will require a detailed sitespecific feasibility study and engineering designs in order to proceed with
implementation.
All work must be performed in accordance with existing state and local regulations
and requirements (i.e. NPDES Permits, Act 167 ordinance, etc).
Costs and Benefits:
Cost and benefit calculations were derived based on “model sized basins” (which
were based on the median size basin of roughly 15,000 ft2 average depth of 3.5 feet)
as described below. These costs can be extrapolated to account for the actual basin
size. (See Appendix B – Basin Retrofitting Costs)
Benefits are expressed in terms of the parameters of interest for the WCIWMP
(under development), including sediment and bacteria reductions and increase of
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baseflow at the mouth of the Wissahickon Creek. (Benefits associated with
infiltration were calculated in in/year to represent the increase in dry weather
baseflow at the mouth of the creek.)
Retrofit Option #1: Outlet Structure Modifications:
The water quality function of an existing stormwater basin could be improved if the
outlet structure was modified to extend detention time within the existing basin
footprint. A retrofit designed to delay the release of stormwater from 24 to 48 hours
could increase the settling time for suspended particles, and depending on basin
conditions could even potentially increase infiltration. These retrofits could also
help to offset downstream flooding impacts (Chapter 6.6.3 of the PA BMP Manual).
Examples of outlet controls are risers and low-flow orifices, underdrains, permeable
weirs, positive overflows, floating basin skimmers, impervious liners, and simple
obstruction of the orifice by a steel plate. In general, outlet structure modifications
to create extended detention can be reasonably low-cost retrofits to existing
stormwater infrastructure.
A simple modification that would utilize a steel plate to minimize the size of the
lowest outlet orifice in a detention basin would be the lowest cost and least invasive
retrofit type under consideration in this study. At the very minimum, this
modification can extend the detention time in a basin where space for structural
upgrades is limited. Impeding the lowest outlets will hold stormwater from small
storms in the basin where it can slowly discharge into receiving waters. Design and
implementation of this simple retrofit type could potentially be undertaken by
municipal engineers and public works crews. This retrofit type has already been
observed in several basins within the Wissahickon Study Area.

Metal Plate Minimizing
Orifice size

Figure 8: Retrofitted Basin with Metal Plate Minimizing Low Flow Orifice
Source: Photo by PWD Field Team; basin at Foxfield and Pennlyn in Lower
Gwynedd Township
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Other outlet structure modifications that could be considered for transitioning a
basin from standard detention to extended detention include innovations such as
permeable weirs, in which under low flow conditions, water ponds behind the
permeable weir and slowly seeps through the weir. In high flow conditions water
can flow both over and through the weir. Permeable weirs promote sediment
reduction and reduce the velocity of stormwater exiting the basin. Figure 9
illustrates the profile of a stormwater basin retrofitted with permeable weirs.

Figure 9 Dry Extended Detention Basin with Permeable Weirs
Source: Philadelphia Stormwater Guidance Manual Chapter 6.2.15
Outlet modifications could present an effective, low-cost, and easily implemented
and could be used in conjunction with other stormwater BMPs to increase
infiltration and improve water quality. One design, as outlined in Chapter 6.6.3 of
the 2006 Pennsylvania State Best Management Practices (PA BMP) Manual and
reproduced below incorporated infiltration, micropools, and vegetation into the
“extended detention” basin design.

Figure 10: Dry Extended Detention Basin with the Addition of other Water
Quality and Infiltration Practices
Source: PA BMP Manual Chapter 6.6.3
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Estimated Cost: A 1-time implementation cost estimate has been derived for this
retrofit type; the cost has been calculated to be up to roughly $14,000.00 with an
estimated $1,100 annual maintenance cost – based on assumption that basin orifice
will need to be maintained periodically to remove obstructions of natural and nonnatural debris in order to allow for designed basin function. (Note: the 1-time
implementation cost was based on a “simple” orifice modification retrofit; cost
estimates have been overestimated to account for potential engineering time, field
survey including topographic study and infiltration testing to assess the basin for
feasibility. Annual maintenance cost does not account for assumed mowing costs
already in effect in this basin.) Please see Appendix B – Basin Retrofitting Costs for
cost assumptions and totals.
Associated Benefits: per acre of impervious served
Sediment Removal: Implementation of outlet structure modifications could
result in a reduction of 2,900.00 lbs/yr of runoff sediment per impervious acre
served.
Bacteria: Implementation of outlet structure modifications could result in a
0.0000074 oocyst decrease in Cryptosporidium concentration at the mouth of the
Wissahickon per acre of impervious cover served. Additionally,
implementation of outlet structure modifications could result in an increase in
the percentage of samples meeting water quality standards in dry weather per
acre of impervious cover served by a basin retrofit; this retrofit would increase
the percentage by 0.014 %.
Increase in Baseflow at Mouth of Wissahickon: Unfortunately, based on the
assumption that during basin construction the soils were compacted, it was
assumed that a retrofit of this type would not increase infiltration within the
basin.
Retrofit Option #2: Basin Structure Modifications:
This retrofit type has been developed to serve as a “potpourri” of sorts, including a
variety of retrofit types that could be considered individually or in various
combinations. Basin structure modifications are designed to increase the function
of existing stormwater management infrastructure, increase the infiltration of
stormwater into groundwater, improve water quality of stormwater discharged
from the basin, dissipate velocity of discharged stormwater, and improve aesthetics
of the stormwater management area. Structural modifications can be implemented
singularly or in tandem to achieve the desired stormwater management goal.
Modifications such as constructing gravel beds, check dams, infiltration trenches,
and excavating the detention basin to remove compacted soils help to drain
stormwater from the basin into the groundwater. Soils in the bed of the basin
become compacted during initial construction activities and form an impervious
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barrier between the stormwater, surrounding soils and the water table. Infiltration
can be achieved by removing portions of the compacted soils and replacing them
with coarse substrate to increase storage of stormwater as well as increasing
potential for infiltration to groundwater.
Gravel beds, infiltration trenches, and excavation can be used in both small and
large scale stormwater management areas. Figure 11 illustrates both a small scale
infiltration trench before completion and a completed, vegetated infiltration trench
that collects stormwater from a nearby parking lot.

Figure 11: Infiltration Trench under Construction and Fully Constructed
Infiltration Basin
Source: Philadelphia Stormwater Guidance Manual, 6.2.12 (under construction)
PA BMP Manual, 6.4 (constructed)
Construction intense basin modifications can be more costly than basin
naturalization or extended detention modifications, however the improvements in
water quality and groundwater infiltration can be considerably higher. The
numerous retrofit make this option associated with this retrofit type were deemed
flexible enough to be “implementable” on basins of any size and shape, a necessity in
highly developed urban areas. Many of these options could potentially be designed
and implemented by municipal staff.
Check dams (Figure 12) can be used to increase the storage capacity of existing
basins and drainage trenches. The dams hold water in the basin and help to offset
stormwater discharge peaks in nearby receiving water. Check dams used in
conjunction with infiltration trenches will retain stormwater, allowing more time
for infiltration.
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Figure 12: Check Dams constructed along a Roadway
Source: Philadelphia Stormwater Guidance Manual, 6.2.3
Estimated Costs: Due to the high degree of variability for implementation of this
retrofit type and the number of implementation options to be considered – deriving
an overall cost estimate was difficult. Preliminarily, this retrofit type has been
estimated to cost roughly $35,000.00. The placeholder cost was based on a retrofit
that assumes grading for a low-flow channel, installation of micropools, and also
adding berms. Annual maintenance cost associated with this retrofit was estimated
at ~$1,100.00. Please see Appendix B – Basin Retrofitting Costs for cost
assumptions and totals.
Associated Benefits:
Sediment Removal: Implementation of basin structure modifications as
outlined above could result in a reduction of >2,700 lbs/yr of runoff sediment
per impervious acre served.
Bacteria: Implementation of basin structure modifications as outlined above
could result in a 0.0000074 oocyst decrease in Cryptosporidium concentration at
the mouth of the Wissahickon per acre of impervious cover served.
Additionally, implementation of basin structure modifications could result in an
increase in the percentage of samples meeting water quality standards in dry
weather per acre of impervious cover served by a basin retrofit; this retrofit
would increase the percentage by 0.017 %.
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Increase in Baseflow at Mouth of Wissahickon: Additionally, a retrofit of this
type could be associated with an increase in baseflow at the mouth of the
Wissahickon of 0.0002 in/year.
Retrofit Option #3: Naturalization:
Basin naturalization can improve the function of existing stormwater management
basins through increased infiltration and water quality improvements. Over time,
as the grasses are removed from basin surfaces and replaced with herbaceous and
woody vegetation, root systems can grow and loosen up compacted soils.
Replacing mown turf grass basins with mixed native vegetated basins was a low
cost retrofit that not only improves the performance of the infrastructure, but can
also improve the aesthetic appeal of the stormwater basin. Basin naturalization can
occur in both dry and wet basins. The amount and duration of standing water in
the basin will dictate the variety of plants selected for this retrofit.
Basin naturalization, sometimes called bio-retention, was deemed appropriate for
urban areas that require increased infiltration but do not have available space for
expanding beyond the existing basin size. Additional benefits to urban areas
resulting from incorporation of bio-retention and naturalization into existing
stormwater basins would be that they can help to offset the urban heat island effect
and improve local air and water quality (Philadelphia Stormwater Guidance
Manual 6.2.5).

Figure 13: Image of a vegetated stormwater detention area
Source: (Philadelphia Stormwater Guidance Manual 6.2.9)
This fairly low cost retrofit could additionally result in an annual maintenance cost
savings for the municipality – as the basin would only need to be mown once or
twice a year. (Additional maintenance would include inspection and monitoring to
keep trash from clogging the orifice structure.) Design and implementation of this
retrofit type could potentially be undertaken by municipal staff.
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Estimated Cost: The 1-time implementation cost could be roughly $29,000.00 with
an estimated $2,500.00 annual maintenance cost. Please see Appendix B – Basin
Retrofitting Costs for cost assumptions and totals.
Associated Benefits:
Sediment Removal: Implementation of basin naturalization could result in a
reduction of 2,100 lbs/yr of runoff sediment per impervious acre served.
Bacteria: Implementation of basin naturalization could result in a 0.0000054
oocyst decrease in Cryptosporidium concentration at the mouth of the
Wissahickon per acre of impervious cover served. Additionally,
implementation of basin naturalization could result in an increase in the
percentage of samples meeting water quality standards in dry weather per acre
of impervious cover served by a basin retrofit; this retrofit would increase the
percentage by 0.011 %.
Increase in Baseflow at Mouth of Wissahickon: Additionally, a retrofit of this
type could be associated with an increase in baseflow at the mouth of the
Wissahickon of 0.00017 in/year.
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“REAL WORLD” EXAMPLE BASIN RETROFIT:
The PWD Project Team thought that users of this report would find value in seeing
costs and sketch designs associated with a similar project that has now been vetted
through the process from design to bid to construction.
In August 2004, a conceptual stormwater management plan was completed for a
Norristown Area School District (NASD) site through a technical assistance grant
from DEP. This plan included proposed concepts for structural and non-structural
“better” management practices (BMPs) at Norristown Area High School, Whitehall
Elementary School, and the Norristown Area School District Administration
building, which would mitigate the quality and quantity of stormwater runoff from
the sites to Stony Creek, a tributary to the Schuylkill River. After the plan was
completed, funding from the USEPA was secured through the Schuylkill
Watershed Initiative Grant for design and implementation of several of the highest
priority projects outlined in the plan. The prioritization was developed by project
partners based on perceived stormwater impact and cost of the identified projects.
Within this list of high priority projects, the detention basin retrofits were selected
as the projects for full design and construction. Since the water was already
concentrated into the basins, the retrofits provided the opportunity for the greatest
stormwater benefit within the project budget.
The two detention basins discharge directly to Stony Creek and were originally
designed only to control the peak flow from large storms. Both basins were covered
with mown turf, and one had a concrete low flow channel that connected the inflow
pipe to the outflow pipe. Although the basins appeared to be well maintained and
were probably functioning as designed, they provided little water quality benefit or
attenuation of the small storms that account for the majority of the annual rainfall
volume. The goal of the retrofit projects was to provide management of these small
storms and improve the quality of the discharge to Stony Creek. The retrofit design
was completed in 2006-2007 and bid in July 2007. A contractor was selected in
August 2007 and construction was completed in September-October 2007.
The retrofit plan for Basin B included removal of low flow channel, re-grading of
basin to lengthen flow path, soil amendment, planting, and modification of outlet
control structure.
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Figure 14: Retrofit Design for Basin B, Norristown High School
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The retrofit plan for Basin C included soil amendment, planting, and modification
of outlet control structure.

Figure 15: Retrofit Design for Basin C, Norristown High School
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Costs:
The total cost of construction for retrofit of both basins totaled $63,082.50.
Next Steps:
As f fall 2007, the retrofits have been constructed and the next step will be to
continue watering and monitoring of vegetation to ensure establishment.
Additionally, maintenance and inspection of detention basin inlet locations will be
necessary in order to ensure that erosion was not occurring before vegetation was
established. If erosion was observed – corrections must be designed and
implemented as needed. There are plans for visual monitoring of detention basin
outfalls to Stony Creek as well as performing of visual assessments of stream
characteristics upstream and downstream of detention basin outfalls. Lastly,
benthic surveys will be conducted in the fall of 2008 assess the potential habitat
benefits associated with these and other retrofits proposed for this watershed area.
For more information about this project, please visit
www.schuylkillactionnetwork.org.
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DESCRIPTION OF DATA OUTPUTS:
All data produced through this initiative was made available to US EPA, PA DEP
and Wissahickon Watershed municipalities. In order share this data in such a way
that it will provide the most value and universal applicability to PWD partners –
the PWD Project Team has packaged all of the GIS data layers produced through
this process in both ArcGIS data layer format as well as in KML format which will
be usable by any computer with internet access. Users will need to download the
free “Google Earth” software from the following link: http://earth.google.com/ in
order to utilize the KML files.
KML was a file format used to display geographic data in an “Earth browser”, such
as Google Earth or Google Maps. KML files used a tag-based structure with nested
elements and attributes and were based on the XML standard – meaning that data
was exported into this format while retaining the critical attribute data associated
with the data layer. Once in KML format, the file will overlay itself in the “Google
Earth” window – allowing the user to pan across the area and zoom in and out to
view the details of the basin and the region.
Data layers the PWD Project Team has exported into KML format for Wissahickon
municipalities include:
 Watershed Boundary: Wissahickon boundary delineated by PWD Staff for
the Wissahickon Integrated Watershed Management Plan (WCIWMP)
 Wissahickon Stream Hydrology: PWD Staff updated stream hydrology
including tributaries
 Municipal Jurisdiction: Boundaries for all municipalities within the
Wissahickon Creek Watershed
 Wissahickon Basin Inventory: Includes all attribute data in the Wissahickon
Dry-Bottom Detention Basin Inventory established through this initiative.
 Wissahickon Infrastructure Survey Data: Includes bridges, culverts,
outfalls, constrictions, etc. within the Wissahickon Creek and tributaries as
identified by the PWD Field Staff in 2005 – gathered for the WCIWMP under
development.
Microsoft excel spreadsheet exports of the Basin Inventory data in its tabular format
was packaged along with the KML files to share with municipal partners so that
data can be sorted and queried as necessary. Photos taken during PWD’s field
visits were compiled into HTML files and have been shared with municipal
partners in both raw image format as well as the packaged HTML format.
Additionally, a spreadsheet ranking tool described in the section entitled
“RECOMMENDATIONS FOR A SPREADSHEET BASED PRIORITIZATION PROCEDURE”was
packaged and shared with partners in order to give users of this data the
opportunity to continue to add data to the evaluative matrix and prioritize basins
for retrofit potential.
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CONCLUSIONS
The data that has been produced through this initiative should serve as a tool to
empower the project “implementers” within the Wissahickon Creek Watershed.
These implementers should work together to continue to fill data gaps that will
further enhance the prioritization scheme in order to identify basins for
implementation of various water quality improving or infiltration enhancement
based retrofits.
As stated on page 3 under the heading “WHAT THIS PROJECT IS – AND WHAT IT IS
NOT”, this initiative did not produce a listing of basins recommended for retrofit, but
rather a tool for use by the municipalities and stakeholders of the Wissahickon
Creek Watershed to identify their own implementation strategies for achieving the
biggest water quality and infiltration benefits with the resources they have
available.
At the completion of this initiative, the data has been turned over to all
municipalities of the watershed and has been posted online (available via link from
http://www.phillyriverinfo.org/Watersheds/Wissahickon.aspx). The
Wissahickon Watershed Partnership (established 2005) will be working on
identifying next steps via its Public Education and Outreach Committee.
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Appendix E: Public Participatory Process

Appendix E: Public Participatory Process
The Upper Wissahickon Special Area Management Plan (SAMP) was developed according to
the PA Act 220 Critical Area Resource Planning (CARP) process. The Pennsylvania
Department of Environmental Protection developed a draft CARP guidance document in 2006
that determined the original work plan of this project (see page 2 of this appendix). Act 220
legislation and the draft CARP guidance both call for the participation of a Critical Area
Advisory Committee (CAAC) and for the general public. In the Upper Wissahickon Creek
Study Area, the CAAC was called the Upper Wissahickon Advisory Committee (UWAC), and
was appointed by the Delaware Regional Water Resources Committee.
This appendix outlines the involvement of the public and the UWAC. During four meetings, the
UWAC guided the Delaware River Basin Commission (DRBC) and the Montgomery County
Planning Commission (MCPC) in the preparation of the SAMP, including the review of
technical data. During break-out discussions at the third meeting, the UWAC prioritized the
adverse impacts of the various issues affecting water resources in the Upper Wissahickon and
chose management alternatives for the development of the recommendations. At the final
meeting, the UWAC helped address the public comments and provided further guidance on the
implementation of the SAMP recommendations. The Pennsylvania Environmental Council
(PEC) facilitated the UWAC meetings and prepared the agendas and meeting notes or minutes
included in this appendix.
The Delaware Regional Water Resources Committee hosted a public meeting on May 28, 2008
in Fort Washington, PA. This meeting provided an opportunity to receive public comments
before the final UWAC meeting and the final publication of the SAMP.
Upper Wissahickon Advisory Committee:

Meeting Date
June 27, 2007

The UWAC Membership List

Page
6-7

UWAC
Attendance
47

8-12

32

13-19

46

20-32

33

33-42

Purpose
Introduction of CARP pilot

Mozilla Firefox.lnk

September 19, 2007
December 18, 2007

June 10, 2008

Presentation and exchange of technical
information
Review draft of SAMP and discuss
alternatives and recommendations for
each water management area
Review SAMP recommendations and
public comments
Public Meeting:

Meeting Date
May 28, 2008

Purpose
Present the Upper Wissahickon SAMP to
the public and solicit public comments
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Public
Attendance
14

Page
43-51

Upper Wissahickon Watershed
Special Area Management Plan (SAMP)/Critical Area Resource Plan (CARP)
Work Plan – June 27, 2007
Work Plan Task

Project
Administration
Public Outreach,
Municipal
Engagement and
Coordination
USGS Water Budget
Screening Tool
Application of
CWPA Guidance

Technical Analysis
and Background –
Water Resources

Technical Analysis
and Background Municipal

Verification and
Statement of
Problems

Potentially
Involved
Parties
DRBC,
MCPC

Sub Tasks
•
•
•
•
•
•
•
•
•
•

Project Invoicing
Project Performance Reports
Project Sub-grant management
DRBC,
Create CAAC – Upper Wissahickon Adv Committee (UWAC)
MCPC, PEC
Convene quarterly and maintain coordination with UWAC
Quarterly project team meetings
Coordination with watershed-relevant projects
DRBC,
Review and present results from screening tool
PADEP
Discuss listing as a CWPA
DRBC,
Inventory of existing and projected (5-yr) withdrawals, discharges
MCPC
and storage
• Document supporting technical information or studies
• Identify pending and potential or proposed actions to address
issues
• Identify partners and resources to assist in data and information
development
• Proposed budget
DRBC, PWD, • Identify and describe relevance (positive and negative impacts)
MCPC,
of:
USGS,
− Withdrawal records
Temple U
− Permitted discharges (location, flow, quality)
− Source water protection programs
− Act 167 plans
− Mining permits
− TMDLs
− Existing studies and the data and issues they have identified
MCPC
• Municipal description:
− Maps, land use/cover issues, infrastructure
− Comprehensive Plan Review (including open space)
− Zoning and development ordinance review (development
potential and water-resource-related regulations and their
potential positive and negative impacts)
− Existing and projected population, land use, water use, sewage
generation, impervious cover, associated maps, potential impacts
DRBC, PWD, • Identification of issues and the evidence supporting their nature,
MCPC, USGS
extent and magnitude
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Work Plan Task

Existing and Future
Withdrawal Uses

Existing and Future
Non-withdrawal
Uses

Water Availability
Evaluation

Quantity of Water
Available and
Required for Future
Uses

Water Quality Issues

Storm Water and
Floodplain
Management

Potentially
Involved
Parties
DRBC,
MCPC, PWD

Sub Tasks
• Identify and map service and franchise areas

•
•
•
•

Quantify and project water use by source type
Quantify and project consumptive uses
Identify and quantify transfers in and out of the watershed
Identify current and potential future conservation efforts and
quantify or estimate their impacts
DRBC,
• Identify aquatic life uses and associated needs
MCPC,
• Identify or use an acceptable method to determine hydrologic
PAFBC,
regime necessary to protect aquatic life uses
PADEP,
• Identify and project recreational uses and ability of the resource to
USGS, TNC
support these uses
• Identify important natural resources and protected areas
DRBC,
• Review available data and studies to determine availability of
USGS, PWD
water (ground water yields, surface and ground water storage,
stream flow statistics, storm water runoff, evapotranspiration,
precipitation, etc.)
• Identify potential sources of water outside the watershed
DRBC, PWD, • Identify and quantify future uses of water:
− Areas served by supply and waste water collection
MCPC,
PAFBC, TNC − Areas self-supplied for water and wastewater treatment (on-lot)
− Self-supplied users by category (agriculture, residential,
industrial, etc.)
− Use by source type
− Consumptive uses
− Transfers
− Needs of living resources, recreation, hydropower and other in
stream uses
DRBC,
• Identify areas with impaired water quality and how that may
USGS, PWD,
affect current and future uses
Temple U.
• Identify TMDLs and how they relate to specific water quality
issues and improvements
• Identify potential water quality concerns related to development,
discharges, withdrawals, non-point sources of pollution
• Identify ongoing and anticipated activities that aim to improve or
protect water quality and their expected impacts
DRBC,
• Identify and describe impacts of existing and future land use
Temple U.,
conditions on storm water (rates, volumes, infiltration) and
PWD
flooding
• Identify potential impacts to water supply and other water quality
concerns associated with storm water
• Identify potential storm water and flood plain management
alternatives and their anticipated impacts
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Work Plan Task

Adverse Impacts and
Conflicts

Supply and Demand
Alternatives

Recommendations

Potentially
Sub Tasks
Involved
Parties
DRBC,
• Identify, through a public process, current and potential conflicts
MCPC, PEC,
associated with the multiple uses of the water resources
PWD,
PAFBC,
TNC, Private
Interests
DRBC,
• Through a public process:
MCPC, PEC, − Identify alternatives that will allow future uses of the resource to
be met
PWD,
PAFBC,
− Consider economic, environmental, social and other costs
associated with alternatives
TNC, Private
Interests
− Rank or prioritize alternatives
DRBC,
• Develop a report that:
MCPC
− Identifies and explains recommended actions to balance the
multiple uses in the watershed
− Describes the process that was used to identify issues and arrive
at recommended actions
− Presents data and information collected, compiled and used in
developing alternatives

List of Acronyms
CAAC
CARP
CWPA
DRBC
MCPC
PADEP
PAFBC
PEC
PWD
SAMP
TMDL
TNC
USGS
UWAC

Definitions
Critical Area Advisory Committee
Critical Area Resource Plan
Critical Water Planning Area
Delaware River Basin Commission
Montgomery County Planning Commission
Pennsylvania Department of Environmental
Protection
Pennsylvania Fish and Boat Commission
Pennsylvania Environmental Council
Philadelphia Water Department
Special Area Management Plan
Total Maximum Daily Load
The Nature Conservancy
United States Geological Survey
Upper Wissahickon Advisory Committee

Upper Wissahickon Advisory Committee and Public Meetings Schedule
Meeting

Purpose

June 2007

UWAC meeting - Kickoff meeting
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September 2007

UWAC meeting – review of and comment
on “Technical Analysis and Background”
materials

October 2007

Public meeting – identification of potential
“Adverse Impacts and Conflicts” associated
with current and future water resources uses

November 2007

UWAC meeting – review of draft CARP

January 2008

Public meeting – identify and prioritize/rank
“Supply and Demand Alternatives”

February 2008

UWAC meeting – review public responses
and finalize recommendations for CARP;
evaluate process/product
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The Upper Wissahickon Advisory Committee Members
First Name
Anthony J.
Phillip
Donald
Jim
Joan
Tom
Dr. Steven
Frank
Joe
Robert M.
Alex
Larry
Burton
Susan
Alicia
Robert
Dr. Jeffrey
Dulcie
Hon. Michael
Vanessa
Drew
Randy
Hon. Stewart
Hon. Kate
Susan
Desiree
Jason
H. Kirk
Jason
Robert S.
Paul
Phyllis
Preston
F. Lee
Maura
Robert
Susan
Leonard T.
Michael

Last Name
Bellitto, Jr.
Benigno
Berger, Jr.
Blanche
Blaustein
Bradbury
Brown
Browne
Carlucci
Cavett
Charlton
Comunale
Conway
Curry
Deen
Dunlop
Featherstone
Flaharty
Gerber
Gervasi
Gilchrist
Gray
Greenleaf
Harper
Harris
Henning-Dudley
Honesty
Horstman
Hunt
Leber
Leonard
Lieberman
Lutweiler
Mangan
McCarthy
Nolek
Patton
Perrone
Powers

Organization
North Penn Water Authority
Ambler Borough Water Department
Springfield Township
Whitpain Township
Fairmount Park Commission
North Wales Water Authority
Rohm and Haas
F.X. Browne, Inc.
PA District 151
Merck & Co., Inc. (WP20-208)
Senate District 44
Lower Gwynedd Township
Abington Township
Ambler Borough
Clean Water Action
Springfield Township
Temple University, Ambler Campus
Montgomery County Lands Trust
PA Representative District 148
PA District 148
Natural Lands Trust
Wissahickon Valley Watershed Association
PA Senate District 12
PA Representative District 61
Montgomery County Conservation District
PA Department Environmental Protection, SE Region
Liberty Property Trust
Horstman Associates, Inc
Philadelphia Water Department
Abington Township Wastewater Utilities
Upper Dublin Township
Whitpain Township
Aqua America
Lansdale Borough
Friends of the Wissahickon
Cedarbrook Country Club
North Wales Borough
Upper Gwynedd Township
Abington Township
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The Upper Wissahickon Advisory Committee Members (cont.)
First Name
Hon. John C.
Fran
Kyle
George
Hon. Josh
Karen
Dan
Hon. Rick
Chris
Rocco
Carolyn
Robert
Michael

Last Name
Rafferty, Jr.
Rupert
Schmeck
Schwartz
Shapiro
Shaw
Shinskie
Taylor
van de Velde
Wack
Wallis
Wendelgass
Zeock

Organization
PA Senate District 44
Dept. Cons. And Natural Resources
Montgomery County Health Department
North Wales Water Authority
PA Representative District 153
PA District 61
Lansdale Borough
PA Representative District 151
Whitemarsh Township
Ambler Borough
Dept. Cons. And Natural Resources
Clean Water Action
Whitemarsh Township
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First Meeting of the
Upper Wissahickon Advisory Committee
Wednesday, June 27, 2007
♦ Meeting Agenda
♦ Meeting Minutes
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Upper Wissahickon Pilot SAMP-Critical Area Resource Plan (CARP)
Upper Wissahickon Advisory Committee Kick-off Meeting
Wednesday, June 27, 2007
Time: 9:30 a.m. to 11:30 p.m.
Location: North Wales Borough Hall, 300 School Street, North Wales Borough
Background: The Upper Wissahickon Creek Watershed has been selected for a water resources pilot
study because of concerns for current and future water supply. Delaware River Basin Commission
(DRBC), Montgomery County Planning Commission (MCPC), Temple University and Pennsylvania
Environmental Council (PEC) are working collaboratively with the Pennsylvania Department of
Environmental Protection’s Coastal Resource Program on a Special Area Management Plan (SAMP) for
Upper Wissahickon Creek Watershed. This initiative, being piloted through a year-long process, looks at
water resource concerns across political boundaries to guide future resource management. It is an
exciting opportunity to influence and guide how this management tool is used in Pennsylvania. Upper
Wissahickon Advisory Committee members play an important role guiding this process.

Meeting Objectives:
• Provide an overview of State-Wide Water Plan and the CARP process
• Introduce the Upper Wissahickon pilot CARP process
• Review of water resource issues in the Upper Wissahickon
• Establish project goals
• Review committee schedule and expectations

AGENDA
Welcome and Introductions
Liz Feinberg, Pennsylvania Environmental Council
Overview of the State Water Plan and the Critical Area Resource Plan Process
Desiree Henning-Dudley, PA Department of Environmental Protection, SE Region
Introduction to Upper Wissahickon Pilot Critical Area Resource Plan
Ken Najjar, Delaware River Basin Commission
The Upper Wissahickon Watershed
Michael Stokes, Montgomery County Planning Commission
Presentation of Watershed Issues
Michael Stokes
Presentation of Project Goals
Pamela V’Combe, Delaware River Basin Commission
Discussion and Wrap-Up
Liz Feinberg
Directions to Meeting Site:
Address: North Wales Borough Hall, 300 School Street 19454
Via Train: SEPTA R5 Line towards Lansdale/Doylestown. Disembark at North Wales Station. From train
rd

th

station, walk approximately one block along School Street to Borough Hall (between 3 and 4 Streets).
Via Car: From Route 202 (aka DeKalb Pike and State Road), North onto N. Sumneytown Pike, (aka Main
Street in North Wales Borough), Right onto School Street, to 300 School Street.
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Upper Wissahickon Advisory Committee Kick-off Meeting Minutes
Wednesday, June 27, 2007
Time: 9:30 a.m. to 11:30 a.m.
Location: North Wales Borough Hall, 300 School Street, North Wales Borough
Agenda Notes
Liz Feinberg, Pennsylvania Environmental Council (PEC), facilitator to the Upper Wissahickon
Advisory Committee (UWAC) staff, welcomed attendees to the first UWAC meeting. Attendees made
self-introductions.
Desiree Henning-Dudley, PA Department of Environmental Protection, SE Region (PA DEP), described
the State Water Plan and the Critical Area Resource Plan (CARP) process and distributed PA State
Water Plan fact sheet (see Meeting Handouts section).
•
20 watersheds across the state are being examined as possible Critical Water Planning Areas
(CWPAs) using a water budget screening process (reference Guidelines for Identification of
Critical Water Planning Areas, September 30, 2006). Five of these watersheds are in Delaware
River Basin. The Wissahickon is one of the five and is the only watershed being analyzed as a
pilot demonstration for developing a CARP. The Upper Wissahickon CARP will culminate with a
final report to be issued by DRBC and will also help the DEP evaluate the September 2006 draft
CARP guidance for inclusion in the State Water Plan to be completed by March 2008.
•
The Delaware River Basin Commission (DRBC) is under contract to DEP to implement a pilot
CARP for the Upper Wissahickon Watershed. The first step of this process is to form an advisory
committee with broad representation of stakeholders from within the watershed. The committee is
to participate in the CARP process by offering input on technical information and proposed
recommendations, which will guide staff in the development of a final plan.
Ken Najjar, Delaware River Basin Commission (DRBC), summarized the Upper Wissahickon Pilot CARP
process and highlighted key steps in the Work Plan (see Meeting Handouts section).
•
UWAC invitees were approved by the Regional Committee and are all now official members of
the UWAC. The “UWAC” is synonymous with the term “Critical Area Advisory Committee”
(CAAC).
•
The timeline for the UWAC will be consistent with the project timeline for the State Water Plan.
UWAC members have committed to four meetings of approximately two hours each and are
encouraged to attend public meetings to be held during this process. This kickoff meeting is the
first of four meetings.
•
UWAC meeting schedule: September; late fall, and mid-winter. It is anticipated that the two public
meetings will occur in September and January.
•
UWAC tasks include: reviewing and commenting on the technical analysis and background
materials at the September meeting; review the recommendations in the draft CARP at the late
fall meeting; and review public responses and comments on the CARP and offer input on the final
CARP recommendations. Members will be provided materials for review in advance of each
meeting.
•
The Upper Wissahickon Watershed is currently the only watershed in the Delaware River Basin
for which a CARP is being undertaken. The other four watersheds are undergoing a more
detailed Tier 2 screening so are not currently engaged in the CARP process. The Upper
Wissahickon Watershed underwent a Tier 2 screen in Fall 2006; the findings elevated it as an
ideal case study for the CARP process. The Upper Wissahickon CARP will incorporate facets
beyond quantity (i.e., water quality, flooding). Recommendations will be identified at the
conclusion of this process.
•
One benefit of the CARP is that it will be a mechanism for future funding.
Michael Stokes, Montgomery County Planning Commission (MCPC), gave an overview of the Upper
Wissahickon Watershed and its water resource issues (see Meeting Handouts section).
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Watershed Orientation
The presentation characterized the study area and highlighted key watershed issues:
•
Of the 64 square mile Wissahickon Watershed, the study area is approximately 40 square miles.
•
The study area is 70% developed with primarily single lot residential development, with some
commercial development as well as historic industrial sites, including several Superfund sites in
various stages of remediation.
•
The Upper Wissahickon Watershed was chosen for this study for various reasons. The study
area is located entirely within one county; geologic formations are fairly homogenous within the
study area; and history of issues and availability of data on Sandy Run and its influence in the
study area.
•
There is strong redevelopment interest in the watershed. Each municipality has an open space
plan approved by the County.
•
There are six major waste water dischargers within the study area.
•
There are five large water purveyors in the study area that draw water from groundwater supplies
within the study area and surface water supplies outside the study area.
•
Stormwater Best Management Practice (BMP) projects within the study area include: Lansdale
Borough Park project, Gwynned Mercy College, Wissahickon Valley Watershed Association,
Wissahickon Park project in Lansdale.
Issues
See the Upper Wissahickon Advisory Committee (UWAC) website for a full list of issues discussed;
several highlights follow:
•
There is a nutrient and sediment TMDL for the Wissahickon Watershed.
•
There are concerns about maintaining base flow in the creek and its tributaries. Ten billion
gallons of water/day are consumed in the study area.
•
The watershed has a recent history of flooding. Some flood prone areas include: Upper Dublin
Township, along Sandy Run, Fort Washington area.
•
Bridges and dams are plentiful in the study area and have potential impacts on water resources.
•
The region has made progress protecting riparian corridors including efforts to protect streamside
properties, but gaps still exist.
•
The region has made good progress protecting open space, although several key properties were
developed in the recent past. Deer browse and invasive species have negatively impacted the
overall quality of the forests and open space in the study area.
•
Demand for water supply has largely been met by interconnection and importation from outside
the watershed.
•
A large number of water and sewer service providers supply excellent service; however, their
withdraws and discharges make the preparation of a water budget difficult.
Pamela V’Combe, Delaware River Basin Commission, presented the Project Goal Statements Matrix and
described how DRBC developed these project goals.
•
UWAC staff reviewed the Montgomery County Planning Commission’s Water Resource Plan
2005, and the Wissahickon Watershed Partnership draft goals 2007, and created a matrix based
and created a matrix with themes. Based on review of these documents and state regulations,
DRBC drafted the following goals statements.
1. Assure an adequate supply of suitable quality water by balancing existing and anticipated
human uses and ecosystems needs;
2. Restore and protect the hydrologic functions of the natural landscape system;
3. Implement a coordinate water resources management plan that integrates land use planning
and infrastructure development while encouraging innovative partnership between
stakeholders and policymakers.
•
The next step is to integrate appropriate municipal goals. Any UWAC members who know of such
plans should contact Pamela V’Combe at pvcombe@drbc.state.nj.us or (609) 883-9500 x226.
Liz Feinberg thanked attendees for their time, and acknowledged North Wales Borough Hall for hosting
the meeting.
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•
•
•

Attendees were encouraged to provide feedback and send questions to UWAC staff via direct
contact or the UWAC Comment Page handout
A contact list will be distributed at a future meeting so each member can have contact information
for all committee members.
Montgomery County Planning Commission is setting up a website as a resource for UWAC
members; it will contain meeting materials and items relevant to the UWAC.

Meeting adjourned 11:30a.m.
Respectfully Submitted,
Khiet Luong, Pennsylvania Environmental Council

Comments & Suggestions
•
•
•

Project materials will be distributed in a timely manner prior to and following all UWAC meetings.
Parking was a challenge for this meeting site. For future meetings at North Wales Borough Hall,
Susan will provide parking passes (emailed to lfeinberg@pecpa.org) and notify police.
The Staff will investigate Montgomery County College as a possible meeting location.

Acronyms
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

CAAC – Critical Area Advisory Committee
CARP – Critical Area Resource Plan
CWPA – Critical Water Planning Area
DRBC – Delaware River Basin Commission
MCPC – Montgomery County Planning Commission
PADEP – Pennsylvania Department of Environmental Protection
PAFBC – Pennsylvania Fish and Boat Commission
PEC – Pennsylvania Environmental Council
PWD – Philadelphia Water Department
SAMP – Special Area Management Plan
TMDL – Total Maximum Daily Load
TNC – The Nature Conservancy
USGS – United States Geological Survey
UWAC – Upper Wissahickon Advisory Committee
WVWA – Wissahickon Valley Watershed Association

Handouts/Presentation Materials
All UWAC meeting information, meeting information, project maps, and additional information can be
found at the Upper Wissahickon Management Plan Website hosted by the Montgomery County Planning
Commission and found at http://planning.montcopa.org/planning/cwp/view,a,1607,q,58675.asp
•

Pennsylvania State Water Plan fact sheet

•

Upper Wissahickon Advisory Committee Kick-off Meeting Agenda

•

Upper Wissahickon Watershed PowerPoint Presentation

•

Special Area Management Plan (SAMP)/Pilot Critical Area Resource Plan (CARP) Work Plan

•

Project Goal Statements Matrix

•

Upper Wissahickon Advisory Committee Comment Page
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Second Meeting of the
Upper Wissahickon Advisory Committee
Wednesday, September 19, 2007
♦ Meeting Agenda
♦ Meeting Minutes
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Upper Wissahickon SAMP / Pilot Critical Area Resource Plan (CARP)
Upper Wissahickon Advisory Committee Meeting
Wednesday, September 19, 2007
Time: 9:30 a.m. to 11:30 a.m.
Location: Upper Dublin Township Building, 800 Loch Walsh Road, Fort Washington
Background: The Upper Wissahickon Creek Watershed has been selected for a water resources pilot study
because of concerns for current and future water supply. Delaware River Basin Commission (DRBC), Montgomery
County Planning Commission (MCPC), Temple University and Pennsylvania Environmental Council (PEC) are
working collaboratively with the Pennsylvania Department of Environmental Protection’s Coastal Resource Program
on a Special Area Management Plan (SAMP) for Upper Wissahickon Creek Watershed. This initiative, being piloted
through a year-long process, looks at water resource concerns across political boundaries to guide future resource
management. It is an exciting opportunity to influence and guide how this management tool is used in Pennsylvania.
Upper Wissahickon Advisory Committee members play an important role guiding this process.

Meeting Objectives:
1.
2.
3.
4.
5.

Introduce Upper Wissahickon Study Area & Water Management Area Concept
Review of technical reports and data posted on the UWAC Webpage
Get UWAC feedback and input on CARP background information and data
Begin summary of issues within water management areas
Prepare for next phase and meeting, which will provide a draft report

AGENDA
9:30

Welcome
Liz Feinberg, Pennsylvania Environmental Council (PEC)

9:35

Discussion of Water Management Areas
Pamela V’Combe, Delaware River Basin Commission (DRBC)

9:50

Review Application of Screening Tool
Kenneth Najjar, DRBC

10:00

Montgomery County’s Research and Technical Analysis -- Highlights
Michael Stokes and Alexis Melusky, Montgomery County Planning Commission

10:20

Background and Evaluation of Water Resource Issues
Kent Barr, DRBC

10:40

Stormwater and Floodplain Management Issues
Amy Hurley, DRBC

11:00

Water Quality Issues
Kenneth Najjar and Pamela V’Combe, DRBC

11:10

Discussion of Issues and Information / UWAC Input for CARP Matrix
Liz Feinberg, PEC and Pamela V’Combe and Amy Hurley, DRBC

11:20

Wrap-Up and Next Steps
Liz Feinberg, PEC
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Upper Wissahickon Pilot SAMP-Critical Area Resource Plan (CARP)

Upper Wissahickon Advisory Committee Second Meeting Notes
Wednesday, September 19, 2007
Time: 9:30 a.m. to 11:30 a.m.
Location: Upper Dublin Township Building, 800 Loch Walsh Road, Fort Washington

Meeting Notes
Background: The Upper Wissahickon Creek Watershed has been selected for a water resources pilot
study because of concerns for current and future water supply. Delaware River Basin Commission
(DRBC), Montgomery County Planning Commission (MCPC), Temple University and Pennsylvania
Environmental Council (PEC) are working collaboratively with the Pennsylvania Department of
Environmental Protection’s Coastal Resource Program on a Special Area Management Plan (SAMP) for
Upper Wissahickon Creek Watershed. This initiative, being piloted through a year-long process, looks at
water resource concerns across political boundaries to guide future resource management. It is an
exciting opportunity to influence and guide how this management tool is used in Pennsylvania. Upper
Wissahickon Advisory Committee members play an important role guiding this process.
Meeting Attendees:
See attached document.
Meeting Objectives:
5. Introduce Upper Wissahickon Study Area & Water Management Area Concept
6. Review of technical reports and data posted on the UWAC Webpage
7. Get UWAC feedback and input on CARP background information and data
8. Begin summary of issues within water management areas
5. Prepare for next phase and meeting, which will provide a draft report
Welcome – Liz Feinberg, Pennsylvania Environmental Council (PEC), facilitator to the Upper Wissahickon
Advisory Committee (UWAC), welcomed attendees to the second of four UWAC meetings. Attendees were
reminded that materials, including handouts from today’s meeting as well as power point presentations, will be
available on the UWAC Website.
Review Application of Screening Tool – Ken Najjar, Delaware River Basin Commission (DRBC),
described how the use of the USGS screening tool was piloted in the Wissahickon and Codorus Creek
watersheds as part of the State Water Plan being conducted by the Commonwealth of Pennsylvania. The
State Plan is due March 2008, and by that time, the Pennsylvania regional committees will have
prioritized watersheds for nomination as Critical Water Resource Areas (CWPA).
•
Handout – “Location and status of pour points in the study area”
•
The UWAC Tech Team proposed to add one pour point where there are problematic flows in the
headwaters area, upstream of all the point source discharges, above the North Wales Treatment
Plant.
•
Clarification was requested about the Critical Area Resource Plan (CARP) process and Special
Area Management Plan (SAMP) process. CARP is defined under PA Act 220, the Water
Resources Planning Act, to evaluate and identify areas where current or projected water supply
demand potentially exceeds supply. Using its screening tool, DRBC identified areas of concern in
the Upper Wissahickon study area; they are denoted by red dots on the “Upper Wissahickon
Creek with Pour Points” map. The CWPA process focuses on water supply issues specifically;
whereas, the CARP and SAMP processes are broader in scope looking at a more holistic set of
water resource issues that directly and indirectly relate to water supply. The current process is not
an official CARP process, but it being undertaken as a "pilot" SAMP-CARP to help DEP evaluate
its guidance and to compile a meaningful set of water resource related data for the Upper
Wissahickon. In regards to question of which designating a higher protection, the SAMP and
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CARP are equivalent planning processes. The CARP guidance addresses flooding and water
quality as well as water quantity, while Act 220 screening tool used for CWPA designation only
looks at water quantity.
Water Management Areas – Pamela V’Combe, DRBC, introduced the UW Tech Team’s rationale for creating
four Watershed Management Areas (WMAs).
•
Handouts – “Towns by Water Management Area,” “Draft Upper Wissahickon Creek Map”
•
In the process of trying to organize the data, UW Tech Team noticed clusters of data aligned
closely with geographic areas, allowing the study area to be further delineated.
•
UW Tech Team introduced the water management areas (WMA’s) as a planning concept, and
the UWAC were in favor of the approach.
•
The key benefit of this approach is that it helps municipalities organize with each other over
shared sub-watershed challenges.
•
The information shared at the meeting utilized these categories.
Montgomery County’s Research and Technical Analysis Highlights – Michael Stokes and Alexis Melusky,
Montgomery County Planning Commission (MCPC), presented information about the municipalities in the study
area. MCPC has posted to the UWAC Webpage all data used in this analysis and reflected in these handouts.
•
Handouts – “Upper Wissahickon Creek Watershed,” “Build Out of Vacant Land Chart,” “Municipal Methods
of Land Preservation”
•
This information serves three purposes:
1. To provide a current and complete set of information about the watershed including how it has evolved
over time to help understand what issues can be expected to arise in the future.
2. It is the basis for developing recommendations and identifying opportunities to help better manage
common water resources through collaboration.
3. It is a current and comprehensive compilation of information and data about the study area available for
use by all stakeholders for a variety of purposes.
•
MCPC encourages municipal representatives to comment freely and promptly on the accuracy and
relevance of these data. Once this data-gathering phase is completed, UWAC staff will compile and utilize
these data to make recommendations.
•
MCPC estimates that residential build out will occur in 22 years for the residential sector. MCPC will post
their assessment for nonresidential use at a later date.
•
Because buildout calculations include many assumptions (e.g., vacant land, current zoning, etc.), estimates
are conservative. For example, it is especially difficult to determine future non-residential demand due to
uncertainty of future industry.
•
A question was raised about what percentage increase the water use figure represents. The figure for water
use (1.3 million gallons per day (MGD)) represents roughly a 10% increase over current use. While
customer conservation measures may result in a per capita decline in consumption, the overall population
increase will likely result in increased water use and sewage generation.
Background and Evaluation of Water Resource Issues – Kent Barr, DRBC, discussed water resource data and
DRBC’s analysis.
•
Handout – “Technical Analysis and Background: Water Resources”
•
Suggestions for the location of a new pour point were solicited.
•
The definition of headwaters was discussed, and DRBC considers the headwaters of a stream as
the uppermost portion. Currently no specific area has been designated – only suggested on the
map.
•
Rob Cavett (MERCK) commented that Merck’s wastewater actually contributes to the 3.715 MGD
seen at the Upper Gwynedd Township treatment facility and questioned the accuracy of the
algorithms used in the presentation. He added that Merck wells are deepwater wells, which do
not influence stream flow conditions, and they have never had a yield problem with their wells in
the Wissahickon. DRBC will examine that data more closely.
•
There are more discharges than withdrawals in WMA 2, 3 and 4. A new pour point located in
WMA 1 will most likely show a supply deficit because withdrawals exceed discharges and natural
stream flow in the headwaters of the Wissahickon Creek. DRBC sees little to no supply in the
stream (WMA 1 headwaters region) and noted that active wells have sufficient yield, but base
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•

•

•

•

flow in WMA 1 is not stable year-round. The pour point analysis by the USGS screening tool
comparing actual withdrawals to Q710 suggests that there is sufficient supply in the stream
because of the locations of pour points, even though on-the-ground evidence does not support
this conclusion in the headwaters region. UWAC technical committee would need to consider
historical data on the streams in WMA 1 before a decision to place another pour point in WMA 1
is made. In regards to the assumptions in the algorithms, DRBC used its model as a screening
tool and developed assumptions along the way; this effort supports the work coming into focus
now, which is the identification of management strategies. The next meeting will be to look at the
issues and identify policy and management alternatives. DRBC wants to integrate this study with
others. At the culmination of this process, options will be laid out to facilitate decisions.
Preston Luitweiler (CWPA Sub-Committee) mentioned that the final decision as size of a CWPA
was a watershed no less than 10-15 square miles. This decision was in large part a resource
issue – cost per each CARP study. The idea of examining areas with green pour points and
looking further to find red points to determine critical areas is not practical. There are some
hydrologic formations where streams are naturally dry at headwaters.
A comment about pilot-SAMP’s analysis of both drinking water and aquatic resources in WMA 1
was affirmed. The guidance, specifically in its definition of stream flow statistics, clearly states
that aquatic resource uses are to be considered a major component of proposed solutions.
A question was asked about from where to where do exports occur. DRBC explained that North
Penn Water Authority exports water from the headwaters region to its service area, which is
predominately outside the study area. Regarding the subtraction of infiltration rates from the
discharge figures, DRBC believes it could account for some of the MGD and will reevaluate.
Kirk Horstman asked if there is a point of first use defined for wastewater plants and commented
that the Lansdale Treatment Plant knew that the first mile doesn’t support aquatic life. The UW
Tech Team will work with DEP to find this answer and evaluate the headwaters area, WMA 1.

Stormwater and Floodplain Management Issues – Amy Hurley, DRBC, presented a PowerPoint summarizing
flooding and stormwater issues in the study area. The PowerPoint presentation is available online.
•
Stormwater and floodplain management are tied to both water quantity and water quality issues. Even if all
the (water quality and quantity) numbers are correct, it does not always equal a functioning stream.
•
One of our goals is to protect the hydrologic integrity of watershed – an issue of particular significance for
WMA 4.
•
Development in Montgomery County has changed significantly, and these changes have a definite impact
on water quality (e.g., In 1970 the study area was 70% undeveloped, and now it is 45% undeveloped).
Water Quality Issues – Kenneth Najjar and Pamela V’Combe, DRBC
•
Handout –water quality issues
•
The study area has water quality issues, and it will be part of the analysis. UWAC members are encouraged
to share and supply information, including anecdotal information, to ground truth the data.
•
Clarification on the indication of impairment was requested. A major issue with water quality is that there
isn’t enough standardized water quality testing throughout the watershed that DEP/EPA will accept. It is
hoped that this process will encourage partners to do more testing. The UW Tech Team welcome local
expert knowledge (e.g. WVWA’s has 10 years of data) to help identify where water quality issues occur.
Discussion of Issues and Information / UWAC Input for CARP Matrix – Liz Feinberg, PEC and Pamela
V’Combe and Amy Hurley, DRBC
•
This is the time to hear from committee members. DRBC is actively soliciting input from UWAC members,
including all stakeholders, with perspectives about water resource issues and problems in each
management area. DRBC has prepared a matrix to provide framework for this input. The matrix will be
emailed after today’s meeting to all UWAC members to solicit input on water resource issues in the study
area. Members are encouraged to review the matrix and provide input by either emailing Pamela V’Combe
(pvcombe@drbc@state.nj.us) or calling her (609-883-9500 Extension 226). The matrix will also be posted
on the UWAC Webpage for reference. At the December meeting, DRBC will share an updated version of
the matrix along with preliminary conclusions.
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11:20 Wrap-Up and Next Steps – Liz Feinberg thanked attendees for their time, and acknowledged Upper Dublin
Township for hosting the meeting. Ms. Feinberg indicated that the next meeting will be in December.
Meeting adjourned 11:30 a.m.
Respectfully Submitted,
Khiet Luong
Pennsylvania Environmental Council

Comments & Suggestions
•

The accurate name for this project, as funded by Coastal Zone Management, is a SAMP. The
SAMP is an equivalent plan to the CARP with the same goals.

Acronyms
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

CAAC – Critical Area Advisory Committee
CARP – Critical Area Resource Plan
CWPA – Critical Water Planning Area
DRBC – Delaware River Basin Commission
MCPC – Montgomery County Planning Commission
MMAs – Watershed Management Areas
PADEP – Pennsylvania Department of Environmental Protection
PAFBC – Pennsylvania Fish and Boat Commission
PEC – Pennsylvania Environmental Council
PWD – Philadelphia Water Department
SAMP – Special Area Management Plan
TMDL – Total Maximum Daily Load
TNC – The Nature Conservancy
USGS – United States Geological Survey
UWAC – Upper Wissahickon Advisory Committee
UW Tech Team – Technical support group for the development of Upper Wissahickon
SAMP/Pilot CARP
WVWA – Wissahickon Valley Watershed Association

Handouts/Presentation Materials
All UWAC meeting information, project maps, and additional information can be found at the Upper
Wissahickon Management Plan Website hosted by the Montgomery County Planning Commission and
found at http://planning.montcopa.org/planning/cwp/view,a,1607,q,58675.asp
•
•
•
•
•
•
•
•
•

Upper Wissahickon Advisory Committee September 19, 2007 Meeting Agenda
Draft Water Quality Data
Location and status of pour points in the study area
Towns by Water Management Area WMA
Draft Upper Wissahickon Creek Map
Upper Wissahickon Creek Watershed
Build Out of Vacant Land Chart
Municipal Methods of Land Preservation
Technical Analysis and Background: Water Resources

UWAC Staff
•

Ken Najjar, Delaware River Basin Commission (DRBC), Branch Manager
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•
•
•
•
•
•
•
•
•
•
•

Pamela V’Combe, Delaware River Basin Commission (DRBC), Watershed Planner
Kent Barr, Delaware River Basin Commission (DRBC), Water Resources Assistant
Amy Hurley, Delaware River Basin Commission (DRBC), Intern
Maggie Allio, Delaware River Basin Commission (DRBC), Water Resources Assistant
Michael Stokes, Montgomery County Planning Commission (MCPC), Assistant Director
Drew Shaw, Montgomery County Planning Commission (MCPC), Section Chief: Environmental
Planning
Alexis Melusky, Montgomery County Planning Commission (MCPC), Environmental Planner
Nicole Galdieri, Montgomery County Planning Commission (MCPC), Environmental Planner
Eric Jarrell, Montgomery County Planning Commission (MCPC), Assistant Section Chief:
Community Planning
Liz Feinberg, Pennsylvania Environmental Council (PEC), Watershed Coordinator
Khiet Luong, Pennsylvania Environmental Council (PEC), Watershed Associate

Definitions
•

Pour Point – point of interest at bottom of subwatershed
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Third Meeting of the
Upper Wissahickon Advisory Committee
Tuesday, December 18, 2007

♦

♦ Meeting Agenda
Worksheet used to facilitate break-out sessions
♦ Notes from each break-out group

No official meeting notes were produced for this meeting because the high number of attendees
and the comprehensive wrap-up session at the end of the meeting. The following includes
unofficial notes from each break-out group, the foundation for the formation of
recommendations.
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Upper Wissahickon SAMP-Pilot CARP
Upper Wissahickon Advisory Committee Meeting
Tuesday, December 18, 2007
Time: 9:30 a.m. to 12:30 p.m.
Location: Upper Dublin Township Building, 800 Loch Walsh Road, Fort Washington
Background: The Upper Wissahickon Creek Watershed has been selected for a water resources pilot
study because of concerns for current and future water supply. Delaware River Basin Commission
(DRBC), Montgomery County Planning Commission (MCPC), Temple University and Pennsylvania
Environmental Council (PEC) are working collaboratively with the Pennsylvania Department of
Environmental Protection’s Coastal Resource Program on a Special Area Management Plan (SAMP) for
Upper Wissahickon Creek Watershed. This initiative, being piloted through a year-long process, looks at
water resource concerns across political boundaries to guide future resource management. It is an
exciting opportunity to influence and guide how this management tool is used in Pennsylvania. Upper
Wissahickon Advisory Committee members play an important role guiding this process.

Meeting Objectives:
1. UWAC members and attendees to share insight, input and comments on water
resource issues of significance to guide this final stage of the SAMP-Pilot CARP
process.
2. Staff to document water resource issues voiced and concerns expressed from
UWAC members/attendees for inclusion in the final report.
3. Obtain feedback and input on draft SAMP-Pilot CARP report (available on the
Montgomery County Planning Commission Website, SAMP-Pilot CARP
Webpage, http://planning.montcopa.org/planning/cwp.)

9:30-9:45

9:45-10:00

AGENDA
Welcome and Group Introductions
Michael Stokes, Montgomery County Planning Commission
Statement of Meeting Purpose and Procedures
Kenneth Najjar, Delaware River Basin Commission (DRBC)

10:00-11:30 Breakout Sessions (Four discussion groups; each to focus on a different Water
Management Area (WMA))
Attendees will select a breakout session to participate in with consideration to
issues of significance to their respective stakeholder group. (See WMA Map as a
reference.)
11:30-12:00 Brief Presentation of Recommendations
Breakout Session Facilitators
12:00-12:30 Discussion of Final Report, Next Steps, and Wrap-Up
Kenneth Najjar, DRBC
Please feel free to enjoy continental style breakfast throughout the meeting
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Third Meeting of the Upper Wissahickon Advisory Committee Meeting, Tuesday, December 18, 2007
Break-out Session Worksheet
Objective
What are the primary and
secondary adverse impacts
in your Water Management
Area?
(20 minutes)

Workshop Tools
1. Issues Matrix
2. Primary & Secondary Issues Table
3. Definitions of Matrix Terms
4. Supply Statistic Map

Group Recommendations
Primary: _______________________________________
Secondary: _____________________________________

_______________________________________________
_______________________________________________

What alternatives are most
applicable and practical in
your WMA?
(20 minutes)

What resources can you
provide collectively to
implement alternatives listed
above?

5. Alternatives Matrix
6. Map of Water Management Areas
7. Hydrologic Soil Groups Map
8. Geologic Formations Map
9. Impervious Coverage Map
10. Existing & Future Sewer Service Map
11. Existing & Future Water Service Map
12. Land use Map
13. Vacant Land & Primary Resources Map
14. Structures within 100yr Floodplain Map
15. Municipal Ordinance Ranking Poster

Alternatives:

_________________________________________________
_________________________________________________
_________________________________________________

Resources: ______________________________________

Any tool listed above

_________________________________________________
_________________________________________________

What actions can be taken as
a Water Management Area to
address your primary issue?
(40 minutes)

Actions: _________________________________________

_________________________________________________
_________________________________________________
What potential conflicts may
arise if the alternatives are or
are not implemented?
(10 minutes)

Potential conflicts: ________________________________

_________________________________________________
_________________________________________________
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Notes from Break-Out Session for Water Management Area 1
Break-out session attendance:
Facilitator-Ken Najjar
Note taker-Maggie Allio
Frank Browne, F. X. Browne, consultant and resident of Upper Gwynedd Twp.
Dan Shinskie, Lansdale Borough
Carl Saldutti, Lansdale Borough
Alex Charlton, Alt. for Hon. John C. Rafferty, Jr, Senate District 44
Ken Heydt, Executive Director, Carroll Engineering
Kirk Horstman, consultant, resident of UG twp, board member of WVWA
Kate Harper, PA Representative
Rob Cavett, Merck
Tony Bellitto, North Penn Water Authority
Dan McCreary, Upper Gwynedd Township
Leonard Perrone, Upper Gwynedd Township Manager
Greg Hufnagel, Engineer for North Wales Borough
Susan Patton, Manager of North Wales Borough
Bob Adams, WVWA
(John Interrante, Upper Gwynedd Township Engineer)
Before discussing break-out objective one, the group raised concerns and discussed report
material.
Concern on the Impervious Coverage Map:
• Merck site is shown with 80% impervious coverage, but argued this would not be allowable by
Twp. Ordinances
• Most of Open Space is shown with color of impervious cover:
- Farm (Del-Val) -50% impervious
- Moscarello property
- Upper Gwynedd Wildlife Preserve/Natural Lands Trust-50% imp– is meadow
• Suggestion to use County Open Space Map to refine Impervious Coverage Map
• Alexis and Ken explained that the Impervious Coverage Map was based on runoff coefficients
based on Zoning. Suggestion that the map be called “Potential Runoff” instead of
impervious coverage. This may affect the Impervious Cover column in the Matrix Issues.
WMA 1needs a detailed look at interaction between groundwater and surface water, a task
beyond the scope of the UW SAMP/Pilot-CARP study . The group responded with the
following comments:
- Not connected because of local soils and geology
- No perceived groundwater deficit
- groundwater flows horizontal, and pumping not believed to cause streamflow
depletion
- Reduction in stream/base flow does not mean lack of groundwater supply
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-

When you walk along the Wissahickon Creek, you can see the bedrock (overburden)
Pump and treat at Superfund site in headwaters area may be able to provide additional
baseflow
- Soils and geology make infiltration difficult. May have seepage where you don’t
want it.
- Case study of large project in Potomac River headwaters where similar problems
exist. Built ‘beaver dam’ like structures to slow down flow and promote infiltration
The group did not feel there was sufficient data to support the fact that there is a low stream base
flow as a primary manmade issue. Group felt it could be a secondary issue, but needs to be
studied in more detail.
Concerns with regulatory framework were discussed. Projects and ordinance updates may be
recommendations.
1.
Confirmation of Primary and Secondary Issues
Flooding: confirmed-not an Issue in WMA1
Flooding is not an issue in NW Borough, not in Upper Gwynedd Twp, except in large storm
events
Stream Flow: group agreed this was a secondary issue
• Water Supply term refers to all uses (both instream and withdrawals)
- Statewide Water Supply screening indicator does not fit in this watershed (or does
not fully assess the issues of this watershed because the screening tool only looks
at water budgeting and does not address the possible issue of low stream base
flow) (Rep. Harper-involved with org. Act 220 legislation)
- The term “Water Supply” needs to be clarified in report. People intuitively think
that water supply refers only to the amount of water necessary to meet drinking
water needs…but here it also means ecological flow.
• Report lacks the identification of where the Wissahickon is an intermittent stream (preanthropogenic). Would be helpful to identify point “above which is intermittent.” The
screening indicator is not designed for intermittent streams
• Most agreed that stream flow has not changed much in past 50 years, and that the stream goes
dry in summer. Spoken with resident throughout the years that verifies
• Grist Mill located along Wissahickon, but no known record if it worked year round . Leaves
the question of if a grist mill would be built for seasonal operation, or if flow was not
intermittent before development.
Stream Water Quality: maintained as secondary issue
• Clarification: Water Quality refers to surface water quality, not groundwater at this time
• When walking the stream, the most noticeable problem is algae covered rocks and obvious
water quality problems
• It was acknowledged by all that sewer treatment plant effluent is now the dominant component
of in stream flow.
Channel Stability/Channelization: promoted from secondary to primary issue
• Channelization in boroughs. Not much room for restoration.
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•

Needs to be addressed largely as a result of erosion caused from increasing amounts of
flashy, stormwater runoff…not a flooding related issue.

Stormwater Runoff/Management: stated as primary issue
• Difficult to manage, many basins/structures fail or are not maintained, often on private
property
• Regulatory requirements/unfunded mandates (NPDES Phase II MS4 program)
2.

Alternatives
1) Infiltration may not be cost-effective option in this area due to soils. Concerns that any
infiltration bmps need to be monitored and studied over time to insure they are still
functioning the way they were designed.
2) Retro-fit basins favored by most group members. Merck Basin #4 is fully naturalized
and has provided water quality benefits, but has not affected baseflow across the street.
Water Quality improvements needed, especially reduction in suspended solids and
nutrients.
3) “Removing” impervious surface sounded onerous to municipal officials. Writing
reduction into ordinances for re-development is more feasible.
4) flood hazard not relevant
5) Interest in stream and riparian restoration
6) Water conservation generated little discussion other than to re-iterate the fact that water
supply ‘is not a problem.’
7) Open space is thought to be maximized in Upper Gwynedd Twp. Not much room in
Lansdale or North Wales Borough
8) Linked 6, 9, and 10
9) Hard to sell to private landowners unless they are losing property to stream erosion
10) All agreed “No mow zones” are a good practice, but must be voluntary because
enforcement would be difficult. Requires education. Prevents geese.
11) Skipped over reducing groundwater withdrawals with little discussion
12) Generally thought ordinances already provided protection
13) Not a large number of wetlands in WMA1. – no
14) Voluntary efforts/Adopt – A – Stream “fine” –yes
20) Water Conservation briefly discussed
The UWAC members grouped alternatives into three recommendations that the group felt
were practical and realistic for WMA 1.
Basin Retrofits:
The SAN Stormwater Committee and the Environmental Finance Center has been working to
help municipalities find funding for basin retrofits. There are numerous detention basins that
do not function properly or could provide water quality improvements if retro-fitted. The
PWD has completed an inventory of dry-bottom detention basins in watershed, and will
release a final report and provide GIS data layers on Wednesday, January 16th, 2008.
Municipalities or groups of municipalities can utilize the groundwork that has already been
laid to retrofit basins in WMA1. (During the next round of MS4 permitting, municipalities
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will be required to submit a plan of action for meeting sediment TMDL, and basin retro-fits
may likely be one of the best options for implementing this new requirement-MA).
One member also suggested petitioning for an Act 167 plan for the Wissahickon.
Stream Channel/Riparian Restoration:
Although permits are required, restoration of stream channels and riparian buffers are needed
in WMA1. The first step of this would be to inventory Riparian Corridors in the
Wissahickon watershed. It is known that a large portion of the riparian areas are privately
owned by residents. Getting them “on-board” is necessary, and therefore education is
required. Residents who are losing their yard to streambank erosion would likely be
interested in helping restore riparian buffers, and may be the first to target. (The inventory
could document the vegetation type, density, ownership of the riparian areas, and the level of
streambank erosion.)
Voluntary Issues/Education:
WMA1 agreed that educating residents on No Mow Zones and stormwater retrofits is
important so that they support these best management practices when undertaken by the
municipalities on public land. One suggestion was to have the WVWA host such educational
events because the WVWA is a more neutral entity than municipal leadership so that the
public did not perceive No Mow Zones and naturalized basins as a lack of management by
public works departments and can learn best management practices for their own properties.
Education is necessary for the public to understand that these practices improve water quality
and prevent geese from landing. A board member of the WVWA mentioned that the group is
a non-profit organization, and may not have funds to do additional educational projects.
Lansdale Borough offered to host an educational forum. The group discussed that No Mow
Zones and Adopt-A-Stream programs are beneficial, but have to be voluntary, as they would
be difficult to enforce if such practices were required.
Notes from Break-Out Session for Water Management Area 2
Question 1. Primary and secondary issues in Water Management Area #2?
Primary

– Water Quality

Secondary

– Localized flooding in LG Township
Lower Gwynedd now requires SES standard in new stormwater ordinance

Additional - Issue – Channel Stability
a) Lower Gwynedd has 25’ corridor ordinances
Lower Gwynedd has unstable banks in Willow Run
Question 2. Most applicable and practical water resource management alternatives?
NOTES: Numbers refer to Alternatives Matrix
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#1 Encourage as much groundwater recharge and infiltration as possible on residential,
commercial, and institutional properties through the use of BMPs such as pervious paving,
bioretention areas, rain barrels, swales, and seepage beds
Groundwater recharge and Infiltration alternatives are part of existing ordinance in LG Township
(MS4)
Issues:

a) Maintenance of infrastructure is challenge
b) Township cannot track annual sub & land developers, since annual report is no
longer required

#2 Improve the function of existing and new dry basins to encourage infiltration and water
quality improvements by naturalizing basins, requiring curvilinear basins, minimizing side
slopes, and eliminating low flow concrete channels
Already component of a stormwater ordinance – viable if funded
Issues:

a) LG sought grant, but did not get
b) Suggestion is to cluster retrofit projects

#6 Restore natural stream channel conditions and stability and floodplain conditions to
improve natural conveyance and attenuation of flood flows within the stream channel,
floodplain, and associated wetlands
Flood plain maintenance would help.
a) Zoning can include additional protection
#8 Establish criteria and identify key open space parcels whose protection could aid in flood
abatement, stormwater management, ground and surface water protection, and habitat
protection
Flood Management & Open Space
a) LG Twp. has done good job of protecting Willow Creek
b) Wiss. Watershed Assoc. has purchased open space along Willow Creek
c) Tributaries to Willow Creek have more localized flooding problems than the
main stem, and
d) Bordering communities (Montgomery and Whitpain) do not have
similar riparian buffer ordinances and
L.G.T’s zoning ordinance had some flood protection restrictions beyond their SLDO.
#9 Prioritize streams and their drainage areas for establishing forested riparian buffer
networks and water quality protection
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#10 Extend and interconnect riparian buffers on residential, institutional, and commercial
properties to the maximum extent possible and link with other habitats, greenways, and wildlife
corridors
Such an ordinance may have many variances
a) What are buffer width in Montgomery County?
b) What actions has Wiss. Valley Assoc. taken?
c) Lower Gwynedd can increase public education about corridor protection to
homeowners
#13 Add to township ordinances, as necessary, provisions regarding wellhead protection,
riparian buffer areas, wetlands, vegetation protection, and installation of new vegetation
a) Lower Gwyneed does not have any Well Head Protection Ordinance.
#15 Enhance existing wetlands and mitigate wetland losses by creating man-made wetlands
on key parcels.
a) LG Twp. has 25’ buffer to wetlands
b) Work with surrounding communities, none of which have wetland protection
or ordinances.
#16 Encourage voluntary restoration efforts in the water study area by establishing
programs such as an Adopt-A-Streams program
a) Opportunity for tree cover program
b) LW Twp has tough tree removal ordinances
c) Adopt-a-Stream (WVWA)
#17 Work with corporate, institutional, and residential property owners to reduce the
application of chemicals and nutrients to the land surface for agriculture, lawn, turf
management, and landscaping to protect water quality – Nutrient Reduction
a) Recreating habitat
b) Golf courses
c) Joint municipality opportunity!
d) “Line of Sight” mowing program
e) Homeowner program in simple language
Question 3. Identify A. Water Management Area resources; B. Actions that can be taken
as a Water Management Area to manage water resources in you management area.
Actions
1)
2)
3)
4)
5)

Pine Creek maintenance – retrofit opportunities
Address LW Twp. SWTP temperature issues.
Review VUSP soils and installation of their BMPs (get VUSP contact)
Partner with municipality to start a joint effort on golf courses with Grants.
Check on riparian buffer ordinance

Resources
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1) Convince golf courses to participate, include corporate neighbors.
a) Show that improvement to golf game
b) Show cost savings for maintenance
Challenges
1) Fundraising to retrofit
2) Public perceptions
3) Use O&M handbook

Notes from Break-Out Session for Water Management Area 3
Jim Blanch - Whitpain Twp.
Rob Nolek - Cedarbrook CC
Susan Curry - Ambler EAC
Elizabeth Russell - Ambler Borough Water Department
Kyle Schmeck - MontCo Health Department
Anne Misak - Clean Water Action
Dennis Pennington - Wissahickon Valley Watershed Association

Primary and Secondary issues
For Watershed management Area 3 – the breakout group concurs that water quality is the
primary issue. Lack of upstream flow, lack of base flow in WMA 1 contributes to this problem
in WMA 3. Channel stability and flooding are secondary issues.
Pollutant inputs from WMA 2, including NPS (stormwater, fertilizer, geese/bacteria, nitrogen).
WVWA data shows elevated nitrogen and bacteria after rainfall.
Septic systems are suspected to be a cause (WMA 2).
WWTP discharges
Flooding and streambank stability also contribute.

Alternatives/Recommendations
Does Ambler Borough’s new well near the Wissahickon affect the resource? Is there a need to
critically evaluate new wells/proposed new withdrawals prior to installation, using more
restrictive permit criteria?
Water Conservation Measures (water saving devices) recommended for commercial/residential
development. Have all municipalities adopted DRBC’s resolution or the universal development
code?
Whitpain Township already is implementing alternatives 1-4.
“Solutions” are being included in the better stormwater ordinances, such as Whitpain’s.
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Preserved and vegetated riparian buffers are of high value for protecting or improving water
quality. Reclaiming floodplains is critical. Explore ways to capitalize on riparian buffer
enhancement (no mow zones, meadow management). Educate owners of riparian lands of their
value.
Engage site management to address geese on golf courses and other large properties
Explore on-lot septic systems management programs: education, inspection, maintenance,
replacement.
Phosphorus, as the limiting factor in algae growth, is a particular concern. Actions that address
phosphorus effectively should be given high priority.
Use incentives to induce desired behavior and create change, such as better stormwater
management. Financial incentives would help, as would creating innovative BMPs on public
facilities, as a way of promoting BMPs. Look at state programs and regulations to see where
coordination at watershed level would bring results.
Some alternatives are underway as a result of the MS4 program.
Wellhead protection programs should be considered to educate residents and businesses on best
practices in wellhead areas.
Much more sharing of ideas, what works and what doesn’t, is needed among the entities in the
watershed. WVWA has materials that the municipalities could use. The EACs have tried
various approaches towards public awareness, and others could benefit from their experiences.
Grant applicants and funders would both benefit from sharing “lessons learned”. These should
be collected and passed along in an idea or information exchange.

Issues (background)
How were the low flow statistics calculated? Is this the best way to look at water supply? If the
wastewater treatment plant flows were excluded the numbers would look very different. Flow
conditions affect water quality.
Clarification is needed on the number of stream miles and the acreage within the WMAs. For
example, Ambler Borough’s area may not be fully represented by the portions listed in the
WMAs.
Clarification is needed on the information on number of units in the floodplain. The FEMA map
in Whitpain shows the neighborhood near Ambler is outside the floodplain, but that is where the
“dots” are located on the map. Are we certain of the numbers?
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Notes from Break-Out Session for Water Management Area 4
Robert Leber - Abington Twp.
Preston Luitweiler - Aqua PA
Chuck Baty - Springfield Twp.
Michelle Clark - PA DEP
Jeff Featherstone - Temple University
Fran Rubert - PA DCNR
Mike Stokes - MCPC
Question #1 Generally agreed with the overall primary and secondary issues
- a dozen or more buried streams - need for stream daylighting and or removal of concrete
channels
- small lots
- land acquisition as a strategy
- Penndot wetlands
- maintenance of facilities
- Temple CSC studies: Sandy Run updates on basins + Ft. Washington (to be completed June 1,
2008)
*Group agreed that Flooding is the primary issue. Stream daylighting and Facilities mantainence
were added.
Question #2
- Work in headwaters
- Getting more funding for retrofits
- Who pays and who benefits?
*Group used tick mark approaceh to thresh and then prioritize list of recommendations. Final
alternatives include:
A. Combined #2,3,4,15 - generally stormwater management strategies
B. #5 - flood hazard response- reducing flood impact
C. #8 with a change of text from "open space" to "protection or modification of properties" education
D. Combine and enhance #18,19
Question #4 - Resources
- The office park companies may have untapped resources for TDRs - transfer development
rights from buildings in floodways and remove buildings. Build to higher densities on other
areas of park.
- DCNR - funding through river conservation plan and Growing Greener
- The Old Navy (Cassetti) quarry (Could its volume make a difference?) - located on Sandy
Run, this facility could provide some amount of detention and off line storage of floodwaters.
Needs to be studied.
- Growing Greener funds for green infrastructure creative use of funding
Question #5 - Actions
- TDR for Sending Zones in floodway
- Update & priortize DCNR's River Conservation Plan Management Options
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- Modify the transportation network (corriders are replete with 90 degree turns in Fort
Washington Office Park )
- Site specific retrofits based upon regional modeling work
- Better describe dollar benefits of stormwater management - need to define beneficiaries
- Examine basin-wide utility creation
Conflicts
- What downstream effects does upstream management produce?
- Flood mitigation vs. water quality - If wq is chosen, there is a need to cooperate with
downstream partners. (Who pays for the office park projects?)
- Financial challenges to meet Designated Uses on water quality (upgrading treatment facilities)
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Fourth Meeting of the
Upper Wissahickon Advisory Committee
Tuesday, June 10, 2008
♦ Meeting Agenda
♦ Meeting Notes
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Final Meeting of the Upper Wissahickon Advisory Committee
Tuesday, June 10, 2008
9:30 a.m. to Noon
At the Upper Dublin Township Building, 801 Loch Alsh Avenue, Fort
Washington

AGENDA
Welcome
Liz Feinberg, Pennsylvania Environmental Council
Review of the Final Report
Michael Stokes, Montgomery County Planning Commission
Recap of the Public Meeting and Public Comments
Kenneth Najjar, Delaware River Basin Commission
Critique and Comments on the UWAC Process
This discussion will be lead by DRBC and DEP. It is an opportunity for UWAC
members to provide input on the SAMP/Pilot CARP process and report. Please
share your responses to the Committee Questionnaire during this discussion.
Desiree Henning-Dudley, PA Department of Environmental Protection
Pamela V’Combe, Delaware River Basin Commission
Discussion of Report Implementation
Drew Shaw, Montgomery County Planning Commission
Pennsylvania Environmental Council Representative
Thank You and Closing
Liz Feinberg, Pennsylvania Environmental Council

The final reformatted report is available for your review on the Montgomery
County Website http://planning.montcopa.org/planning/cwp/view,a,1607,q,58675.asp.

~ Continental Style Breakfast will be served ~
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Upper Wissahickon Creek Special Area Management Plan-Pilot Critical Area Resource
Plan
Final Meeting of the Upper Wissahickon Advisory Committee
Tuesday, June 10, 2008
Upper Dublin Township Building
9:30 am – Noon
Table of Contents
I-Review of Final Report
II-Recap of the Public Meeting and Public Comments
III-Critique and Comments on the UWAC Process
IV- Discussion of Report Implementation

I-Review of the Final Draft of the Upper Wissahickon SAMP
Alexis Melusky, Montgomery County Planning Commission
Alexis noted that the Upper Wissahickon Special Area Management Plan (SAMP) has been reformatted
since last UWAC meeting. The content is mostly the same, recommendations added, and the
organization is now more consistent with guidelines. Alexis ran through the PowerPoint presentation
delivered by the Planning Commission at the May 28, 2008, public meeting. Highlights noted by Alexis
include:
•
•
•
•
•
•

Goals: water supply, hydrologic function, integrated water planning
Upper Wissahickon water and land uses: Primarily residential, but there are still about 3,000
acres of developable land, plus plenty of redevelopment potential in watershed.
Study area divided in Water Management Areas.
Findings: water supply being met, but there are (1) base flow issues in headwaters, (2) GW
supply concerns, (3) Flooding/stormwater issues such as in the Fort Washington and Ambler
area, and (4) Water quality issues.
Issues, alternatives and recommendations provided by Water Management Area break-out
groups at the last UWAC meeting
Recommendations include key maps: (1) PWD stormwater basin inventory, (2) High priority
resource protection areas (e.g. riparian corridors) and (3) where 50 foot riparian buffers are not
present along the creek.

II-Recap of the Public Meeting and Public Comments
Kenneth Najjar, Delaware River Basin Commission (DRBC)
Ken summarized the history of meetings held during SAMP report and pilot Critical Area Resource Plan
(CARP) process:
• Today’s meeting is the last of 4 UWAC meetings. Breakout sessions were held during which
issues associated with the Water Management Areas were identified and discussed.
• Technical committee meetings were also held outside of the UWAC process.
• One public meeting was held (May 28, 2008), sponsored by the Delaware Regional committee. A
public open house was held earlier in the day, followed by the public meeting in the evening.
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Carol Collier of DRBC provided an introduction, and Desiree Henning Dudley of PA DEP provided
an overview of the SAMP-pilot CARP process.
Ken noted that there are 30 watersheds around the state undergoing the CWPA process, and that the
Upper Wissahickon SAMP/pilot CARP effort will help out with the development of guidance for the
statewide CARP effort.
Ken provided an overview of the comments received during the public meeting. UWAC provided followup comments during the overview as follows:
Comment 1-SAMP used 50 foot criteria to evaluate status of Upper Wissahickon stream buffers; why not
follow EPA 100 foot buffer recommendation? Drew Shaw of Montgomery County Planning Commission
noted that 75 feet is optimal buffer width recommended by County, the 50 foot buffer was just used to
identify where there are buffer deficiencies. Many areas of watershed lack an intact 50 foot stream buffer
(i.e. with intact native vegetation). Drew noted that while a 100 foot buffer would be nice to have
(provides incremental benefits over those achieved at 75 feet), 75 feet is optimal for a more urbanized
area like Montgomery County (where you can still achieve it).
Comments from UWAC: Bob Adams of Wissahickon Valley Watershed Association: What is final
recommended buffer width? Answer is 75 feet. Drew Shaw noted that County-recommended 75 foot
buffer is also recommended by Stroud Water Research Center. This achieves maximum benefit for the
most acceptable width based on urban land use issues, and is recommended in model riparian
ordinance.
Bob Adams: Noted that 125 feet is optimal. Ken Najjar asked where recommended? Bob replied this is
a general standard, not watershed specific.
Ann Misak of Clean Water Action Group noted that there is a state-wide campaign recommending 100
foot buffers to address all benefits (e.g. stormwater management, flooding, water quality, shading) 100
feet is minimum recommendation; wider buffers are recommended for special protection areas. Ken
Najjar asked where this recommendation would apply (e.g. for newly developing areas?). Ann said yes,
they are not suggesting that houses be removed from new buffer areas. Ken Najjar asked about buffer
recommendations for retrofit developments. Ann noted that is being looked at, but is a harder issue to
address.
Comment 2-Rohm and Haas had commended on why their basin was identified as a high priority retrofit
basin; why such a small basin prioritized? The Rohm and Haas basin may not be a high priority. But the
question remains; how was basin prioritization done? Refer this comment to Philadelphia Water
Department (PWD) Wissahickon basin inventory document, where criteria are defined (document is on
web site at http://www.watershedscience.info/basininventory.html.)
Comment 3: Stormwater outfalls: there are 100’s of outfalls in Upper Wissahickon. PWD look at bridges
and outfall as part of the Integrated Watershed Management Plan (IWMP). Marissa Barletta, a
consultant to PWD, noted that there are close to 300 outfalls on the creek. She noted there is the
advantage of having the PWD data, but that the impact of outfalls on creek was not evaluated in the
SAMP report. Ken Najjar noted that this could be done. He noted there is also the thermal imagery
resource that could be evaluated in the future. Future CARPs may want to consider stormwater nonpoint discharges. Bob Adams noted that in Upper Gwynedd area, some stormwater runoff does not go
into basins; some goes straight to creek. Marissa Barletta noted that all outfalls into the creek are
documented by PWD, but are not traced back to source areas.
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Jim Blanch of Whitpain Township noted that the outfalls are regulated by the Municipal Separate Storm
Sewer System (MS4) permits; this is an MS4 priority. He noted that township owned outfalls are being
looked at, but that private outfalls could be looked at further. Drew Shaw noted that in the Southeast
region, MS4 regulations will require the mapping of outfalls back to basins over next 5 years. Desiree
Henning-Dudley of PA DEP noted that this would be required on a paper layer. Jim Blanch noted that
Whitpain has this information on a GIS layer.
Desiree commented on the importance of this issue, noting that stormwater discharges should be
considered within CARP, particularly if they are not being addressed elsewhere.
Marissa asked what is the difference between the CARP and an Integrated Water Resource Plan
(IWRP), which DEP will be piloting in the near future. Desiree noted that the two plans have similar
elements; but that the IWRP is based on a watershed while the CARP is based on a critical area
determined during the CWPA process (not necessarily whole watershed).
Ken Najjar noted that there are a few pilot efforts on-going for IWRP’s, but are not to be confused with
the IRP’s, which can have a regulatory requirement through the DRBC Southeastern PA Groundwater
Protected Area. Swamp Scioto is wrapping up in Western Montgomery County and is a case study of an
IRP.
Marissa noted that the CARP process focuses on water withdrawals, and is not necessarily water quality
oriented. She asked if the Wissahickon pilot CARP is too different from what would be required by a
typical CARP. Ken noted that the Wissahickon is complicated. Leslie Sarvis, representing PA DEP,
noted that the CARP focuses on quantity, by that water quality can tie in.
Pam V’Combe of DRBC stated that if there are drinking water withdrawal points, water quality can be
addressed more strongly under a CARP. Quantity/quality comes up depending on how you get water
supply.
Ken reported that there are currently 30 watersheds in PA moving through the CWPA process, but not all
are solely identified by the USGS modeling option. He noted that water quality issues can be considered.
Comment 4-Why separate out source water protection (within Water Management Areas)? This issue
was a report organization question. No UWAC discussion occurred.
Comment 5-Report should address how water management areas collaborate with each other (comment
made by Susan Curry of Ambler EAC at public meeting). Ken stated that the SAMP report breaks out
issues by Water Management Areas to facilitate management process, but that you then need to bring it
all back together on watershed layer. No UWAC discussion occurred.
Comment 6-Report holistic, good, but needs to further emphasize collaboration. No UWAC discussion
occurred.
Comment 7-Model ordinances may exist (other than MCPC). Ann Misak asked to help recommend
other model ordinances; further information to be provided by Ann. No UWAC discussion occurred.
Comment 8-No specific targets and milestones in SAMP. Ken stated that this is a good comment, what
will happen next? On other hand, he noted, it is hard to answer, how to get collaboration going. Ken
noted that the SAMP team could put together a schedule, but wouldn’t want to do this without input from
stakeholders. How should we do this? What do we do next?
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Bob Adams reported that the Wissahickon partnership is up and running, but is a voluntary effort. He
asked if ordinances are required to be adopted under SAMP. Ken stated no. It was noted that the U.S.
EPA is under a court order to implement a Total Maximum Daily Load program in the watershed (would
help with requiring regulatory action). Bob noted that overall there are lots of good ideas, but we need
energy to implement.
Drew Shaw concluded that the Act 220 goal is to get people together, plus agencies, to try to get funding
sources/participants on same page/room. That is something that we have been talking about for years,
now have impetus to take action (e.g. at municipal level and at watershed level). The SAMP report can
help support funding.
Leslie Sarvis of PADEP noted that there is the Coastal Zone Management (CZM) grant program which
could fund the next step (implementation) of Wissahickon SAMP. End of August to October for next
grant round, but funding (if awarded) would not be available till Oct 09.
Bob Adams asked if there is funding for SAMP implementation? Leslie Sarvis of PADEP said no. Bob
ended that we have lots of plans; what about implementation?
Marissa stated that the SAMP recommendations need to be flushed out in more detail. Pam V’Combe
said that they had linked the water management areas with recommendations (to help focus
municipalities on specific recommendations). Municipalities can begin to explore the resources that they
already have. Pam stated that there is a chart that directs contiguous watershed areas towards each
other. This could lead to shared resources to address problem. Marissa noted that the piece that is
missing is leadership coming from the municipalities.
Bob Adams concluded that there is a lot of work recommended in the SAMP plan; only so much can be
done each year.

III-Critique and Comments on the UWAC Process
Desiree Henning-Dudley, PA Department of Environmental Protection
Pamela V’Combe, Delaware River Basin Commission
During this section of the meeting UWAC members had the opportunity to provide input on the
SAMP/Pilot CARP process and report. UWAC members also had an opportunity to complete a
Committee Questionnaire and share their responses.
Desiree initiated the conversation by noting that the CARP guidance document (Sept 2006) is in draft
form. The CWPA policy document has been finalized; which will be used to determine which areas in PA
are stressed or critical areas (based on water quantity). These are being identified via a USGS modeling
tool. Those watersheds that meet critical criteria go back to the regional committee, who then decides
which watersheds to take short term action in and where CARPS are needed.
Guidelines of CARP: first requirement is that area be designated critical. This designation was missing
from the Wissahickon. But Desiree noted that Water Management Area 1 is stressed based on lack of
base flow; some areas go dry, without importation, others would go dry.
Desiree asked the question “How much do CARP guidelines need to be revised?” She showed the
process flow chart map for CARP, and asked that the group assume an area is critical, that regional
committee agrees, that state wide committee then agrees, and that a CARP is then started. What:
happens then:
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1-Advisory Committee: First you need committee [e.g. the Upper Wissahickon Advisory Council
(UWAC)], nominated by regional committee. What this adequate? Do we have municipalities, planners,
conservation district, Agricultural interests, industrial interests, other users, conservation groups, and
other knowledgeable people? Was this achieved with UWAC?
Rob Cavett of Merck stated that he attended the regional committee, and felt that industrial
representation was missing (e.g. Rohm and Haas).
Desiree also noted that State Representatives are not listed in guidance to include on committee. Joe
Carlucci, staff for Representative Rick Taylor, noted that he appreciates being invited, but is here more
for information gathering. Kathy Rusch, staff for Representative Kate Harper noted that it is important for
the Representatives to know what is going on and to know if they need to advocate to state agencies to
get needed help. It is important to bring political advocacy into the process. Desiree stated that if there
was a water supply demand issue it would change the constellation of Representatives involved with the
area. The issue of who could bring resources would become important.
Liz Feinberg noted that Rob Cavett of Merck represents a major water user, and that there are other
UWAC member representing water suppliers. She noted that Cedar Brook Country Club is also a major
water user. She asked if the water users have been represented, including industrial water users.
Tony Bellitto of North Penn Water Authority representative stated that the Authority is actually a water
importer (from Delaware River and Neshaminy Creek). He stated that the Authority is enhancing
watershed resources, whereas golf courses are using water resources. He asked that the process
distinguish between water users and water suppliers, and those that are both.
2-How to invite UWAC members: Are e-mail invitations enough? Should people be invited by letter?
Are there better ways to get right people to table? Bob Adams state that the Environmental Advisory
Councils (EACs) could have been contacted. Another suggestion was made to invite developers or
members of Home Builders Association. Liz Feinberg stated that Susan Curry from Ambler EAC served
on UWAC, we could have contacted other EACs, but that it is hard to get EAC member to day meetings.
Bob Adams suggested that invitees be sent registered letters to confirm they were contacted. Rob
Cavett concurred that letters work better than e-mail. Another recommendation was made to go and talk
to important people who have not responded. Explain to them why process is important. Liz Feinberg
noted that Liberty Property Trust had been invited (a major business landowner).
3-Was the number of meetings enough? What about meetings versus use of web sites/e-mails to
drive process?
Rob Cavett noted that he has to struggle with this question. The first meeting was an introduction, and
lots of information was delivered at the second and third meetings. Rob noted that there was also a
technical committee. It would be nice to know how to get involved with technical work (of technical
committee) that UWAC should be involved with. He asked how to get local UWAC representatives more
involved in technical development issues. Ken Najjar noted that there is nothing in the guidance about a
technical team; the Wissahickon CARP project had expanded to include technical team (e.g. PWD,
Temple, agencies, others). Ken also noted it was hard to decide how many to include on UWAC; do you
want one representative for each category of interest groups, or do you want a representative from every
group? If the latter, the group gets pretty big. Desiree stated that if the area is truly a critical area, you
need to get more people involved.
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Rob Cavett noted that you should involve permittees; they have had to fill out permits and therefore they
know a lot about water resource issues and have relevant information.
Ken Najjar commented that the 2nd meeting was a technical information exchange and that it could have
been a better exchange process. It missed its mark. What happened was that more information was
provided after first report draft. Ken suggested that was the reason for having the technical review
meeting and team. Pam V’Combe suggested having a specific technical exchange meeting. People
could attend if interested. She suggested perhaps splitting out UWAC work from technical input work.
Anne Misak concluded that the process found the technical team useful. Perhaps have different levels;
such as an advisory/steering committees plus a technical committee. And keep it all open so all have
opportunity to participate. She also requested having more than one public meeting. Have one earlier in
process; rather than when you are almost done report. Leslie Sarvis concurred that the CARP guidance
says that a public meeting is required at preparation stage. Ken Najjar stated we were not ready at that
time. He concluded that the guidance needs to be cleaned up (i.e. put public meetings/comments
requirements in one place in guidance).
Desiree recommended having umbrella committees to include (1) State Reps, those here for information,
(2) Technical/information exchange group, (3)
EACs, and (4) a public involvement group. Hold at
least two public meetings. Overall, create a greater public awareness process.
Hoss Liaghat of PA DEP asked how you determined water usage. Drew Shaw answered that you obtain
information from water purveyors. But he noted they had not contacted all industrial users. Hans
concluded that you need to do a sector by sector water use analysis.
Desiree indicated that a CARP scenario that could cause a conflict is where you have critical area and
water supply issues. You need to look at water suppliers and purveyors, including asking about future
use. Projections of future water supply needs could lead to conflicts; could have better guidance for
identifying and mediate such conflicts. It was noted that there is no water supply demand on
Wissahickon; rather it is a net importer of water. Desiree agreed but noted we should also look at water
remediation areas (e.g. Honeywell down at Fort WA). She was not sure if that was looked at.
Desiree asked if there has been feedback from regional committee to UWAC. How can the regional
committee adequately represent a CAAC? How do regional representatives really fit in to CAAC work
and represent this work back to the state committee?
Drew Shaw asked if the web site was helpful at all, and how much more web site could have been used?
Marissa stated that when you recommend subcommittees, let people self select. And be sure to post all
meeting minutes on web page so all can track progress. Marissa also noted that all of the technical team
meetings had information exchanged, but all people not aware of this exchange.
Liz Feinberg suggested sharing report drafts earlier to full UWAC committee.
Desiree stated that part of the CARP evaluation is to make sure municipalities are enforcing stormwater
ordinances. She is not sure if this was done for Wissahickon. Guidance is either vague or all
encompassing.
Hans Liaghat of PA DEP asked what are the problems, alternatives, and solutions; the CARP should be
focused on this rather than trying to capture all aspects of everything. PA DEP wants to do many
CARPs, not get too bogged down. He asked what is the practical upper limit on a drainage area that a
CARP can address. What is the feedback on size (minimum and maximum) of CARP? Ken Najjar noted
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we should give that thought, but stated that the drainage area is just one aspect; depends on other
factors as well.
Marissa Barletta asked whether the Wissahickon report was a CARP (demand/supply), or an IWRP
(whereupon we are stretching resources too thing to do watershed planning process).
Desiree state that we are trying to overlay demand issues on a complex watershed that has water quality
issues impacting supply, and stressed in other ways. DEP can not go to this level on typical CARP.
Desiree noted that an IWRP would have been more appropriate. Pam V’Combe concluded that it turned
somewhat into an Integrated Watershed Management Plan. Marissa concurred that in true essence, it
was a million dollar plan based on PWD data, and that we need to focus on water supply demand for
CARPs. But Ken stated that that the CARP can address broader watershed aspects, but just need to
focus on how quality impacts quantity.
Marissa made a comment about watershed scaling. Two issues are evident in Wissahickon (headwaters
low flow and Sandy Run flooding), but neither were picked up by USGS CARP modeling tool. It was too
small an area for the USGS model. Desiree stated that there is the petitioning process if the area is too
small for modeling. Statewide committee can determine the area as a critical area if the petition
demonstrates a need, even if the screening tool does not show a water deficit.
4-Recommendations would come from UWAC, go to regional committee, then to state wide committee,
who would then incorporate this into state wide water plan. Then there is silence in the guidance
document about what happens next.

IV-Discussion of Report Implementation
Drew Shaw, Montgomery County Planning Commission
Paul Racette, Pennsylvania Environmental Council
Drew and Paul opened with an overview of plan completion and possible implementation steps:
Plan completion steps:
• Final plan being prepared based on public/UWAC comment.
• Critique of SAMP-Pilot CARP process also ongoing.
• Wissahickon SAMP will be integrated into State Water Plan.
Implementation:
• SAMP provides set of recommendations that provide focus and direction. Mid-level detail,
not too general, but could drill down to broader set of project- and site-specific actions.
• SAMP recommends direct implementation actions (e.g. stormwater basin retrofits, ordinance
reviews and updates, source water protection, backyard education).
• Additional planning could be conducted to identify specific projects on a broader scale (e.g.
stormwater modeling to identify best broad scale implementation of basin retrofits)
Implementation options:
• Wissahickon Watershed Partnership picks up the SAMP implementation.
o The watershed wide group taking the lead, supporting and helping to coordinate
local initiatives.
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Look for direct implementation actions, as well as additional planning steps (via
the Integrated Watershed Management Plan approach) to identify site-specific
projects on a broader scale.
o Call Partnership meeting (no later than September to discuss taking on
implementation.
Decentralization approaches:
o Water management areas identified in the SAMP (e.g. smaller groups of
municipalities working together).
o Aligned with recommendations (e.g. stormwater basin retrofit, source water
protection, ordinance update, backyard education, and stormwater collaboration
strategies).
o There is still much value in a watershed-side steering committee to guide
decentralized activities.
Opportunities for SAMP to tie into other Initiatives in the watershed:
o Development Roundtable (work on updating ordinances in several Wissahickon
communities).
o Temple work in Sandy Run (Act 167, Fort Washington flood plain delineation and
modeling to identify best stormwater management options).
o

•

•

Following the above introduction by Drew and Paul, following comments made by UWAC
members:
Bob Adams: The Wissahickon Valley Watershed Association noted that they can take a leadership role in
Wissahickon Watershed Partnership.
Jim Blanch: Made the following comments regarding municipalities and their ability or requirement to
implement some of the SAMP recommendations:
Recommendation 4 (stream buffers): this can be hard to do because much of the buffered land is private;
gets into takings and funding issues.
Recommendation 1 (retrofit basins): Can consider public basins, but cannot require retrofits of private
basins.
Recommendation 2 (ordinances): This is mandatory under MS4 regulations.
Other comments recorded:
Treatment plant operators surprised that they were not included in SAMP.
TMDL discussion ensued. Treatment plant issues are related to TMDL regulatory requirements. CARP
plans should look at approved TMDLs and implications for those regulated by TMDL. But there currently
is not an approved TMDL for nutrients in the Wissahickon.
Other TMDLs discussion: municipalities are involved with sediment reduction requirements, but PADEP
just regulates sediment itself, not stormwater volume (even though reduction could lower sedimentation).
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The Upper Wissahickon Creek Special Area Management Plan
Public Meeting
Wednesday, May 28, 2008

♦

♦ Meeting Agenda
Meeting Summary Notes
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Upper Wissahickon Special
Area Management Plan (SAMP)
Wednesday, May 28, 2008
Public Meeting Agenda
4:30-6:30 p.m. - Open House
♦
♦

Informal review of plan and maps
Professionals available to answer
questions and receive comments
7:00-8:30 p.m. - Public Meeting

♦ Opening Comments - Carol Collier,
Delaware Regional Water Resources
Committee Chair
♦ The Act 220 Critical Area Process
Desiree Henning-Dudley, PA DEP,
Southeast Regional Office
♦ Upper Wissahickon SAMP
Summary Mike Stokes,
Montgomery County Planning
Commission
♦ Public Comments - Mindy Lemoine,
Pennsylvania Environmental Council
♦ Closing Remarks - Ken Najjar,
Delaware River Basin Commission
Background: The Upper Wissahickon Special Area Management Plan (SAMP) was developed in accordance with the
Department of Environmental Protection (DEP) Coastal Resource Management Section 309 program. The Upper
Wissahickon Creek Study Area was selected to pilot the procedure outlined in the PA Act 220 State Water Plan draft
Critical Area Resource Plan (CARP) Guidance Document due to current and future water resource concerns.
The Upper Wissahickon SAMP contains a report on existing and future water resource conditions and recommendations
for water resource management in the study area. A multi-municipal comprehensive water and land use planning and
management process was used to identify critical issues.
The Delaware Regional Water Resources Committee formed the Upper Wissahickon Advisory Committee (UWAC) to
advise the development of the SAMP, including the identification of regional issues and the development of potential
management alternatives and recommendations. The UWAC represents a range of water resource shareholders such as
public water suppliers, local municipalities, state and county agencies, and environmental organizations.
The Delaware Regional Committee recognizes that public participation is a critical component of the SAMP planning
process. It is seeking input from the local community on water resource issues and related water management alternatives
in the Upper Wissahickon Creek Study Area.
For more information and to read the Plan, visit the project website hosted by the Montgomery County Planning
Commission: http://planning.montcopa.org/planning/cwp/view,a,1607,q,58675.asp.
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Upper Wissahickon Creek Special Area Management Plan
Public Meeting Notes
Upper Dublin Township Building
May 28, 2008
7:00 pm – 8:30 pm
Table of Contents
I-Introduction
II-Act 220 Critical Area Resource Plan (CARP) Process
III-Summary of SAMP-pilot CARP
IV-Public Comments
V-Conclusion
I-Introduction
Carol Collier, Executive Director of Delaware River Basin Commission, opened the
meeting with an introduction. She described the open house session that had taken place
earlier in the day (4:30 pm to 6:30 pm) during which the public had an opportunity to
review the Upper Wissahickon Creek Special Area Management Plan (SAMP) document
and associated maps. She described this evening public meeting session as an opportunity
for the pubic to hear presentations on the SAMP and to voice their comments.
Carol provided overview statements on Act 220 State water plan development. She
described the regional water resource committees including the Delaware River Basin
committee under whose direction the Wissahickon Creek SAMP is being done.
Carol described the Critical Area Resource Plan (CARP) component of the State water plan,
which addresses areas where there is not enough water in a stream to support existing or
future uses. She noted that guidelines for developing a CARP plan have been drafted by the
Pennsylvania Department of Environmental Protection (PA DEP), and that the guidelines
are being tested through the SAMP study being done in the Upper Wissahickon.
Carol explained that the SAMP naming for this study is a reflection of the funding source.
Pennsylvania’s Coastal Zone Management Act Program provided funding for a SAMP plan.
So while the study is called a SAMP, the requirements for a SAMP and CARP study are so
similar that the two have been meshed together into the Upper Wissahickon Creek Special
Area Management Plan.
Carol completed her presentation with the statement that the overall Draft State Water Plan
will be prepared later this summer, with an opportunity for the pubic to comment in the fall
of 2008.
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II-Act 220 Critical Area Resource Plan (CARP) Process
Desiree Henning-Dudley of PA DEP provided an overview of the Act 220 CARP process,
starting out with the observation that the government uses many acronyms to describe its
work!
Desiree noted that the Act 220 State Water Plan Statute of 2003 requires that a state water
plan be developed by 2008 and then updated every 5 years. She noted that the identification
of critical resource planning areas is a key part of the statute. The statute requires that PA
DEP identify critical watersheds. These include those that can’t meet current and future
water demands, including human uses, fish and wildlife needs, esthetic concerns, and other
water use requirements.
Desiree identified the two methods for determining Critical Water Planning Areas:
1-A model is used to evaluate 15-square mile or greater watersheds to make the
determination, or,
2-Communities can petition regional committees to request that an area be designated a
critical water planning area.
Once an area is identified as critical, a CARP is completed to identify where water supply is
inadequate and come up with recommendations to address the problems. The CARP
process requires a Critical Areas Advisory Council (CAAC) to be involved throughout plan
development. As first described by Carol, Desiree noted that because the Upper
Wissahickon pilot CARP was completed via Coastal Zone Management program funding, it
is referred to as SAMP plan (but also addresses the requirements of a CARP plan). The
CAAC for this project is called the Upper Wissahickon Advisory Council (UWAC). The
UWAC consists of a partnership of 35 individuals representing industry, municipal
government, county government, and watershed organizations.
Desiree noted that the Upper Wissahickon plan is a pilot CARP, and that the guidelines for
doing CARPs elsewhere in the state may change based on the outcome of this pilot process.
III-Summary of SAMP-pilot CARP
Michael Stokes of the Montgomery County Planning Commission made a PowerPoint
Presentation, walking the participants through the 10 chapters of the Upper Wissahickon
Creek Special Area Management Plan. Michael noted that the plan is available on-line at
http://planning.montcopa.org/planning/cwp/view,a,1607,q,63757.asp, and will remain online for public viewing and comment. Michael’s overview PowerPoint presentation is also
available at http://planning.montcopa.org/planning/cwp/view,a,1607,q,58675.asp.
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Michael summarized the plan chapters as follows:
Chapters 1-2: Why the plan was done, associated regulations.
Chapters 3-7: Watershed and water supply analysis
Chapter 8: Conflicts and challenges
Chapter 9: Alternatives
Chapter 10: Recommendations
Michael stated three planning goals:
1-Assess water supply; assure water is available for the purposes of which it needs to be
used (e.g., broad uses such as drinking water, industrial uses, natural resource
needs). This means water quality must be maintained for designated uses.
2-Assess how watershed hydrology is functioning, including flooding issues and natural
water cycle balances.
3-Assess how to integrate multi-municipal efforts to address watershed issues.
Michael provided general watershed statistics (see SAMP plan)
Michael identified some of the watershed issues: flooding, stream bank erosion, Borit
asbestos site in municipalities of Upper Dublin, Ambler, and Whitpain. He summarized
current development and future growth potential in the watershed.
Michael identified the four Water Management Areas defined by the plan:
1-Headwaters
2-Lower Gywnedd and Whitpain
3-Ambler, Whitpain, Upper Dublin, and Whitemarsh
4-Sandy Run and Pine Run tributaries
Michael described the plan findings as follows:
• Human water supply needs being met due to importation of water (e.g., from Delaware
River and wells outside the watershed; water comes and goes from watershed).
• Potential loss of stream base flow in headwaters (dries up in the summer).
• Ground water supply is also a concern (both quantity and quality). Quality issue comes
from solvent contamination in headwater area.
• Stormwater and flooding is a significant problem.
• Water quality issues include elevated nutrients, sediments, and toxics.
• Degradation of aquatic habitat has occurred (e.g. changing of stream channel, and
pollutants)
Michael summarized adverse impacts by Water Management Area as follows:
Area 1-channel instability, low base flow
Area 2-degraded water quality, flooding
Area 3-degraded water quality, channel instability
Area 4-flooding, channel instability
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Michael described some alternatives for addressing adverse impacts:
Area 1-Retrofit stormwater basins, restore stream channels and riparian corridors, and
educate homeowners about backyard best management practices (BMPs).
Area 2-Review and update ordinances, retrofit stormwater basins, and educate homeowners.
Area 3-Restore stream channels and riparian corridors, educate homeowners, and protect
source waters.
Area 4-Protect floodplains, restore stream channels and riparian corridors, and establish a
stormwater partnership.
Michael summarized the following key recommendations:
1-Retrofit stormwater basins using Philadelphia stormwater basin inventory to identify and
help prioritize basins and retrofit types.
2-More effectively engage municipalities in updating and revising ordinances.
3-Protect source water by prioritizing and protecting land. There is a significant core of
Natural Land Trust, Wissahickon Valley Watershed Association, and farm
properties.
4-Restore 50 feet stream buffers in areas where streams are currently not vegetated or
forested.
5-Educate homeowners
6-Form stormwater partnership (multi-municipal basis)
IV-Public Comments
Mindy Lemoine of Pennsylvania Environmental Council facilitated the public comment
portion of the meeting. She noted that the UWAC is ready to hear from the public. The
following comments were made by attendees:
Comment 1
Bob Kutler, a representative from the Senior Environmental Corps, asked about the
recommendation for a 50 foot wide streamside (riparian) buffer zone. He suggested that the
plan’s recommendation for a buffer zone width be consistent with the width recommended
by the U.S. Environmental Protection Agency. Bob noted that EPA is now recommending a
100 foot wide streamside buffer zone. Michael Stokes responded that the 50 foot buffer
zone reference in the SAMP document was not a recommended buffer width. Rather, 50
feet was used to identify areas that had natural vegetation buffer zone deficiencies. Drew
Shaw of Montgomery County Planning Commission noted that the County recommends 75
foot buffer zones in their guidebook. Drew stated that there are good benefits to the stream
at 75 feet, and while there are more benefits associated with a 100 foot buffer, the net
improvement is small. For that reason, the County recommends the 75 foot buffer.
Michael Stokes confirmed that the buffer zone width is measured from the top of the stream
bank. Susan Curry of the Ambler Environmental Advisory Committee asked about
measuring the buffer from the edge of the flood plain. Michael Stokes noted that the
floodplain is protected as well, but that riparian buffers are measured from the top of the
bank.
Comment 2
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David Greenley, a representative from Rohm & Haas, asked how criteria were applied to
rank individual basins in the Appendix D stormwater basin retrofit inventory. He noted that
one of the high priority basins (for retrofit) identified in the inventory is on the Rohm &
Haas property that he manages. As such, this is now an issue for them (he later noted one of
their management responses is to stop mowing the basin). He noted that the report just
includes the ranking criteria but does not include the data on which decisions were based, or
explain how the criteria were applied for this (and other) basins. He noted that nobody had
contacted him regarding the prioritization information collected for this basin.
It was explained that Appendix D material is from a separate stand-alone report created by
the Philadelphia Water Department (PWD). Mindy stated that she understood David is
asking that the SAMP report make it clear where the basin information came from, and how
more information regarding that report can be accessed. Maggie Allio of DRBC noted that
the SAMP authors can look at how the basins were ranked.
Comment 3
Bob Kutler asked if the SAMP plan evaluated direct storm sewer outfalls into the creek.
The response was, no. It was explained that PWD has done such an inventory as part of
data collection for the Wissahickon Integrated Watershed Management Plan. Bridges and
outfalls are listed in a PWD Comprehensive Characterization Report (available via
http://www.phillyriverinfo.org/Watersheds/Wissahickon.aspx under “Information Resources
menu”).
Desiree also noted that municipalities are required to look at their outfalls under their Phase
2 National Pollutant Discharge Elimination System (NPDES) permit.
Susan Curry stated that looking at outfalls of any kind would be helpful. She noted that
PWD has also conducted a thermal imagery assessment that identifies where potential
illegal discharges are occurring into the creek. It was stated that the PWD thermal imagery
was not included in the SAMP plan because of the uncertainty of what the imagery was
showing (e.g., could be illegal discharge or something else, with field verification required).
The thermal imagery information had been shared with municipalities via the Wissahickon
Watershed Partnership.
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Comment 4
Susan Curry of the Ambler Environmental Advisory Council stated that there is an amazing
integration of information in the SAMP report. This includes how the report looks at land
uses; not just at the water.
Susan asked why the source water protection recommendations were separated out from the
ordinance development section. Why not include source water protection as part of an
ordinance? Susan concluded that this is more of a report organization comment.
Susan also asked where the report addresses work across water management area areas (e.g.,
recommendations for collaboration). She noted that there should be a specific effort to
reach out to the upstream municipalities. These municipalities may make changes in the
headwaters that can be used to address concerns in your downstream management areas.
Comment 5
David Greenley of Rohm and Haas stated that he had read the report, and that it presents an
outstanding, holistic view of a complex system. He noted that the report should more
strongly recommend that collaboration is needed. He suggested stronger wording that
“forces” collaboration. He concluded that the plan addresses the need for integrated work
which needs collaboration.
Comment 6
Anne Misak of the Clean Water Action Group asked about the suggested model ordinance
recommendation, specifically, why the SAMP report references the Montgomery County
model ordinance. She stated that there may be better/stronger ordinances that are available
for municipalities to adopt, and that the report could go further than the Montgomery
County model ordinance recommendation. Susan Curry suggested that the report could at
least mention other sources that municipalities can go to for good, strong, ordinances. Drew
Shaw and Carol Collier asked Anne if she can provide a list of recommended ordinances
from the Clean Water Action Group; Anne noted that she could do so.
Comment 7
Susan Curry stated the SAMP as a plan is missing targets and milestones. She stated that
the report is more a consensus of recommendations rather than a plan; it does not call for
agencies to do specific tasks. Ken Najjar of the Delaware River Basin Commission noted
that there is no schedule in the SAMP plan; this plan doesn’t do that. He stated that they
will explore ways to extend plan implementation, but that another process is needed beyond
the completion of the SAMP plan. Susan Curry asked for suggestions of who may pick up
on the recommendations. She noted that it could be certain municipalities, industries, and
environmental groups; or regulatory drivers such as the Phase 2 NPDES Municipal Separate
Storm Sewer System (MS4) regulations.
Ken explained that this SAMP will become part of State Water Plan, and that there is the
natural question of how to set targets and schedule. Carol Collier noted that the State Plan
will hone into where critical areas are, with plan implementation then needing to occur
locally and on-the-ground.
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Susan Curry asked if other CARP areas will have the benefit of all the data available for the
Upper Wissahickon SAMP (e.g., the PWD data). The answer was, no, other areas of the
state may not have such resources and may need data collection efforts to verify if they are
critical areas (e.g., West Branch of Brandywine Creek, which showed up as critical area
based on screening tool results).
V-Conclusions
Ken Najjar of Delaware River Basin Commission provided concluding statements. He
thanked all for coming out to the public meeting. He summarized some of the things he
heard:
1-outstanding document, amazing integration, holistic
2-stormwater basins, more information on how that information was prioritized, perhaps
could be re-prioritized.
3-Collaboration a good idea. Ken noted one of the reasons for the four 4 management areas
is that working with 11 municipalities at one time is difficult. There are also different
hydrologic regimes that define the areas. The management approach allows municipalities
to have smaller groups of other municipalities to work with.
4-Ordinance (models) could be stronger.
Ken stated that implementation steps will be recommended, but that the plan itself will not
provide for this implementation. He noted that the plan will provide good information for
grant applications.
Regarding report timing, Ken noted that people can provide written comments to the SAMP
document via the Montgomery County Planning Commission web site till next week
(written comments can be submitted to the Delaware River Basin Commission (Ken Najjar
at Kenneth.Najjar@drbc.state.nj.us).
Ken stated that a UWAC meeting will occur on June 10th during which time the public
comments will be considered. A final SAMP report will be developed over the next month.
Several months after that (fall of 2008 timeframe) a critique of the SAMP-Pilot CARP
process will be performed, to include comments from UWAC members. These comments
will go to PADEP for their consideration to update the CARP guidelines.

Appendix E – Page

51

Appendix F:
Public Comments on the Upper Wissahickon Creek Special Area Management Plan
Public Meeting, May 28, 2008
Upper Dublin Township Building
7:00 pm – 8:30 pm
A public meeting was held on May 28th, 2008 to present the Upper Wissahickon Special
Area Management Plan (SAMP) and to solicit public comments and concerns. The
following comments were made during the public meeting and the following responses
were given by the plan preparers (Montgomery County Planning Commission (MCPC)
and Delaware River Basin Commission (DRBC)) at the meeting or for the purposes of
this appendix document.
Public Comment 1: Recommended Width for Riparian Buffers
A representative from the Senior Environmental Corps, asked about the recommendation
for a 50 foot wide streamside (riparian) buffer zone. He suggested that the plan’s
recommendation for a buffer zone width be consistent with the width recommended by
the U.S. Environmental Protection Agency. The gentleman noted that EPA is now
recommending a 100 foot wide streamside buffer zone. The Wissahickon Valley
Watershed Association (WVWA) recommends 125 ft as the optimal buffer width for new
development. A representative from Clean Water Action mentioned a state-wide
campaign recommending 100 foot buffer for multiple benefits, including stormwater
management, flood control, water quality improvement, shading, etc. The campaign
recommends larger buffers for special protection areas.
A representative from the Montgomery County Planning Commission (MCPC)
responded that the 50 foot buffer zone reference in the SAMP is not a recommended
buffer width. Rather, 50 feet was used by the Heritage Conservancy as a reference to
identify areas that had buffer zone deficiencies in their 2000 inventory. These areas are
mapped on Figure 10.4.2 as a tool for implementing Recommendation 4: Restore stream
channel and riparian corridors. MCPC added that the County recommends 75 foot buffer
zones in their guidebook, and that the first 25 feet be forested. He stated that there are
good benefits to the stream at 75 feet, and while there are more benefits associated with a
100 foot buffer, the net improvement is small. For that reason, the County recommends
the 75 foot buffer for the Montgomery County area. A 75ft. buffer was used as a
reference point during the SAMP ordinance review conducted for this plan (Appendix B).
Another public commenter asked about measuring the buffer from the edge of the flood
plain. MCPC noted that the floodplain is protected as well, but that riparian buffers are
measured from the top of the bank.
Public Comment 2: Stormwater Basin Inventory
A representative from Rohm & Haas Corporation asked how the criteria were applied to
rank individual basins in the Appendix D stormwater basin retrofit inventory. He noted
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that one basin identified for retrofit (high priority) in the inventory is a very small basin
(8,000 gallon) on the Rohm & Haas property that he manages, and could pose potential
problems for sale of the property. He indicated that the management response was to
stop mowing the basin. He also asked why the inventory includes the ranking criteria but
does not include the data on which ranking decisions were based. He noted that he had
no record of being contacted regarding the prioritization information collected for this
basin.
It was explained that Appendix D material is from a separate stand-alone report created
by the Philadelphia Water Department (PWD). The public can view a map of the basins,
and read how the basins were ranked (including detailed criteria of each basin not in the
Appendix D) at www.watershedscience.info/basininventory.html. The basin information
was collected from multiple sources between 2002 and 2007. The basin in question may
have been field investigated during a previous study of basins in the Pine Run watershed
by the Montgomery County Conservation District. The representative from Rohm &
Haas was directed to the website above, and no changes were made to the SAMP.
Public Comment 3: Storm Sewer Outfalls
A representative from the Senior Environmental Corps asked if the SAMP evaluated
direct storm sewer outfalls into the creek.
Plan preparers responded “no.” They explained that PWD has done such an inventory as part of
data collection for the Wissahickon Integrated Watershed Management Plan. Bridges and outfalls
are listed in a PWD Comprehensive Characterization Report (available via
http://www.phillyriverinfo.org/Watersheds/Wissahickon.aspx under “Information Resources
menu”). All outfalls on the mainstem of the Wissahickon Creek were documented, but not traced
back to source areas. There are close to 300 outfalls in the Wissahickon Creek, and interested
parties should take advantage of PWD data, but this information was not evaluated in the SAMP.
A DEP representative noted that municipalities are required to look at their outfalls under their
Phase 2 National Pollutant Discharge Elimination System (NPDES) permit, a priority of the
Municipal Separate Storm Sewer System (MS4) program. If the outfall is municipal owned, it is
likely it is mapped for the MS4 program, and traced back to a basin or stormwater inlet. Many
townships and boroughs in the Upper Wissahickon Study Area (UWSA) are likely to have this
mapped in Geographic Information System (GIS). However, private outfalls could be overlooked
and further studies may be needed. Future SAMPs may want to consider the impacts of outfalls
and stormwater discharges in more detail. Based on this public comment, text was added to
section 3.4 on Chapter 3 – Page 4.
A member of the Ambler Borough Environmental Advisory Council stated that looking
at outfalls of any kind would be helpful. She noted that PWD has also conducted a
thermal imagery assessment that identifies where potential illegal discharges are
occurring into the creek.
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The SAMP preparers explained that the PWD thermal imagery was not included in the
SAMP because of the uncertainty of the sources of thermal anomalies found on one flyover. The imagery shows a snapshot of thermal anomalies that could be illegal
discharges or other sources of heat, and further field verification would be required to
make use of the data. The thermal imagery information had been shared with
municipalities through the Wissahickon Watershed Partnership.
Public Comment 4: Complements and Opportunities for Collaboration
The representative of the Ambler Environmental Advisory Council stated that there is an
amazing integration of information in the SAMP. This includes how the plan looks at
land uses, not just at water resources. She asked where the report addresses work across
water management area areas (e.g., recommendations for collaboration). She noted that
there should be a specific effort to reach out to the upstream municipalities. These
municipalities may make changes in the headwaters that can be used to address concerns
in your downstream management areas.
The representative of Rohm and Haas stated that the SAMP presents an outstanding,
holistic view of a complex system. He noted that the plan should more strongly
recommend that collaboration is needed. He suggested stronger wording that “forces”
collaboration. He concluded that the plan addresses the need for integrated work which
needs collaboration.
A representative from the DRBC acknowledged that it was necessary to break the study
area into Management Areas, but there is now a need to bring it all back together on a
watershed scale. The SAMP preparers will investigate further funding options to
continue to work with the UWAC to conduct implementation planning, which would
focus on collaboration, and added Table 10.9 to document the potential partnerships for
each recommendation.
Comment 5: Suggested Model Ordinances
A representative of the Clean Water Action Group asked about the model ordinance suggested in
Recommendation 2, specifically, why the SAMP references the Montgomery County model
ordinances. She stated that there may be better and stronger ordinances that are available for
municipalities to adopt, and that the report could go further than the Montgomery County model
ordinance recommendation. She offered to provide a list of recommended ordinances and sources.
The representative of the Ambler Environmental Advisory Council suggested that the
report could mention other sources that municipalities can go to for good, strong,
ordinances. She also asked why the source water protection recommendations were
separated out from the ordinance development section. Why not include source water
protection as part of an ordinance?
This was an organizational question. It was explained that Recommendation 3 focuses
entirely on source water protection as a result of the break-out discussion by the Upper
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Wissahickon Advisory Committee (UWAC) members representing WMA 3, and because
source water protection ranked the lowest of all in the SAMP ordinance review
(Appendix B). Since Recommendation 3 focuses on source water protection, and
Recommendation 2 focuses on conducting an detailed ordinance review and updates, the
specific implementation strategy for Recommendation 2 focuses on protecting steep
slopes, which scored second lowest during the SAMP ordinance review (Appendix B).
In response to these comments, changes were made to Chapter 2 – Page 13 (Section 2.4)
and in Chapter 10 – Page 11 on Table 10.2.1-2.
Public Comment 6: Plan Implementation
The representative of the Ambler Environmental Advisory Council stated the SAMP as a
plan is missing targets and milestones. She stated that the report is more a consensus of
recommendations rather than a plan; it does not call for agencies to do specific tasks. She
asked for suggestions of who may pick up on the recommendations and noted that it
could be certain municipalities, industries, and environmental groups; or regulatory
drivers such as the Phase 2 NPDES Municipal Separate Storm Sewer System (MS4)
regulations.
A representative of the DRBC explained that there is no schedule in the SAMP plan, only
specific implementation strategies for each recommendation. He stated that the plan
preparers will explore ways to extend plan implementation, but that another process is
needed beyond the completion of the SAMP. He also noted that this SAMP may become
part of State Water Plan, and that there is the natural question of how to set targets and
schedule. The State Plan will hone in on where critical areas are statewide, with plan
implementation then needing to occur locally and on-the-ground.
The Ambler representative asked if other critical areas will have the benefit of all the data
available for the Upper Wissahickon SAMP (e.g., the PWD data). The plan preparers
responded that it is not likely that other areas of the state will have such resources and
may need to collect additional data in order to verify if they are critical areas (e.g., West
Branch of Brandywine Creek, which showed up as critical area based on screening tool
results).
Based on these comments, a conclusion section was added in Section 10.9. The conclusion
includes Table 10.9 explained above and discusses the need for implementation planning. The
milestones should be set by the watershed community, not by the plan preparers. The SAMP
preparers are seeking additional funding to facilitate the collaboration among members of UWAC
and the Wissahickon Partnership to prioritize the recommendations, set an implementation
schedule, and designate a leader for each of the SAMP recommendations. This may include a
series of workshops, each focusing on individual recommendations and implementation. Act 220
calls for the development of voluntary recommendations through the planning process. Continuing
to bring all stakeholders back together to collaborate is essential. Additionally, the development of
this SAMP should aid grant applications, which are prepared to implement any of the
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recommendations. For example, Table 10.8 in Chapter 10 demonstrates how the
recommendations fit within the existing regulatory structure and possible funding opportunities.

Appendix F – Page 5

