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Streaming Wisdom: Watershed Consciousness in th@®® Century
By Peter Warshall

IN OUR TOWNS AND CITIES, two essential sources delwater to drink and soil to grow

food-remain hidden from our eyes. The hills andllys are coated with asphalt, ancient
streams are buried beneath housing, and soil isefilbetween gas, water and electric piping.
Watershed consciousness is, in part, an invitatiom peel off (not discard) the layer of
industrial and technological activity that hides ug$rom the water and soils of our

communities. It is an invitation to reveal wherey lie and how your body’s plumbing and, in
many ways, community hart, are connected to Natgrpathways.

A watershed is a gatherer- a living place that dsthe sun and the rain together. Its surface
of soils, rocks, and plant life acts as a “commong&r this intermingling of sun and water.
Physically, a watershed takes many shapes. It niawth emblematically in the shape of a
teardrop or a cupped leaf or a garden trowel to aephe oblong dish-shape of the valley with
its elevated hill slopes, which gather runoff towha central stream. But most watersheds do
not faithfully copy the emblematic drawings. Ugiiig or faulting or down warping or
layering give them a beautiful individuality. Hummainfluences may distort or, as in city
watersheds and strip mining, completely destroy tag of the land. The bedrock texture of
each watershed- its granite or shale, sand or litoee holds (in a sense, cherishes) each
watershed’s fragile skin of soil. After the sun/t& gathering has been accomplished, the
watershed lets go: its unused water heading doweestn or sky-up; its unabsorbed energy
turning to heat or reflecting back through the atnsphere. This seasonal and daily passage of
solar fire, water’s flow, and the earth’s metabollareathing is unique, in each watershed, as
each human on the planet.

For humans, the watershed (and its big cousin, theer basin) is a hydraulic commons-an

aquatic contract that has no escape clause. Frdm forested headwaters to the agricultural
midstream volleys to the commercial and industra@nters at the river’'s mouth, good and bad
news travels by way of the water. Did my toileistiing give downstream swimmers a
gastrointestinal disease? Did the headwaters cleat kill the salmon industry at the rivers

mouth? Did a toxic waste dump leak into the growmalter table and poison people in the next
county? Watershed consciousness is, in part, anpotional campaign to advertise the mutual
concerns and needs that bind upstream and downstrean stream and off stream peoples
together.

This journey is right out your window- among thells and valleys that surround you. It is the
first excursion of thought into the place you livelt is not inner geography- the continuing

attempt to feel better by mapping the mysteriousiggle to gain perspective of our place on
the planet. It focuses on where your water comesf when you turn on the faucet: where it
goes when you flush; what soils produce your foadho shares your water supply, including
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the fish and nonhuman creatures. The watershed wsya middle way, singing a local song,
somewhere close by, between Mind and Planet.

2.0 Executive Summary

The Gallows Run watershed is located in Nockamix@pringfield and Durham Townships in
Northern Bucks County, in Southeastern Pennsylvarilde 8.87 square mile watershed is
among one of the most scenic and economically itapbrareas in the region. The seventeen
miles of waterway are classified as Cold Water &iglf{CWF) by the Pennsylvania Department
of Environmental Protection (PADEP). Many of theéumal, cultural, historical and recreational
amenities within the Gallows Run watershed aretitled in a variety of studies, and are the
focus of resource protection efforts. Surface graindwater resources in the watershed are
hydro-geologically connected and watershed ressdehtain drinking water from on-site well
protection efforts are imperative.

The Gallows Run Watershed Association (GRWA) wasgally formed in 2001 in response to a
proposed, high-density and high impact land devekmg. Since then, the Gallows Run
Watershed Association has successfully completedri@ty of projects, planning, policy, and
outreach efforts. In 2002, the Gallows Run WatedsAssociation realized that there were many
regional watershed conservation plans; howevereaifsp plan to address and abate prioritized
non-point source pollution problem areas was reguior the Gallows Run sub watershed.

The Gallows Run Watershed Association successidlyured a Pennsylvania Department of
Environmental Protection (PADEP) Growing Greenangrin 2003 to complete the Gallows

Run Watershed Restoration and Protection Plan. dgda of the project is to complete the

necessary research, fieldwork, public outreach, smehtific analysis to create a prioritized list

of restoration and protection measures to mairgathimprove water quality within the Gallows

Run Watershed. Plan objectives are to createtarati®n and protection plan based on sound
scientific approaches. The final restoration amdtgztion plan contains a weighted and

prioritized list of water quality and water quantiproblem areas and specific management
recommendations to protect amenity areas and eeptoblem areas.

One of the most challenging tasks in any envirortalestudy is to obtain adequate information
and feedback from the community. Therefore, aetariof public outreach efforts were
implemented to obtain input from individuals, ages¢ non-profit organizations, businesses,
landowners and interested individuals. A techniedvisory committee assisted project
consultants throughout the study. Other measuegatner public participation included:
watershed tours, one-on-one interviews, a questgioaristributed to over 1000 people (a ten
percent response rate to the questionnaire) infi@mé&ooths at community events, two public
meetings, press releases, a newsletter devotaelgnt the project, several newsletter articles,
volunteer involvement in field work, three waterdhgorkshops, and special projects for local
students.

Existing information about the watershed originafesm a variety of agencies, academic
sources, and completed studies. In fall 2004, tlgept consultants and a group of trained
volunteers completed a comprehensive field assedsnibe purpose of the watershed field
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assessment was to document water quality amenieger quality problem areas, and problem
area origins. Information was recorded, field &eekcand placed in Geographic Information
System (GIS) format.

A protection and restoration plan resulted from ljpuleducation, research, fieldwork, data
analysis and GIS mapping. Each non-point souroblpm area site was categorized into three
(3) tiers based upon the priority for restoratioithwtier one (1) being the highest priority for
restoration and tier three (3) being the leasbseri

The Gallows Run Watershed Restoration and Protectianbntains a weighted list of water

quality and water problem areas within the GalloRsn Watershed. Implementing the

identified restoration and protection measures:wvatlld protection to watershed amenities;
restore impacted problem areas based on needag&cisterest in a watershed protection effort,
abate nonpoint source pollution, and to sustainiammove water quality. Work on securing

funds and the partnerships necessary for plan mmgaation has already started.

3.0 Introduction to the Gallows Run Watershed

3.1 Project Area

The Gallows Run Watershed is located in southaadtennsylvania and in Northern Bucks
County. The watershed is located primarily in Nanokxon Township with portions in Durham,
and Springfield Townships (See Table 3-1). Thdd®a Run is situated south of Cooks Creek,
north of the Tohickon and Tinicum Creeks. It flowsder the Delaware Canal State Park and
into the Lower Delaware Wild and Scenic River. T@allows Run and its tributaries drain
approximately 8.87 square miles of watershed arBae base map for the watershed drainage
area illustrates watershed and municipal boundastesams, and major roadways (See Figure 3-
1).
Table 3-1
Watershed Drainage Area by Municipality

Bucks County
Municipality Drainage Area Drainage Area
(square miles) (acres)
Nockamixon 7.23 4627.2
Durham 0.85 544
Springfield 0.80 512
Total Area 8.88 5683.2

Source: GIS Base Map, Borton-Lawson Engineers

Years of pro-active state, regional and local plagm@and management efforts identified a variety
of significant natural, historical, cultural, reat®nal, and econom@&menities(e.g., high quality
surface and groundwater, healthy aquatic ecosystémmesatened and endangered species,
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historic structures and villages, pre-Columbiarhaotogical sites, scenic vistas, preserved open
space, parks, and trails) in the Gallows Run Whests

The Gallows Run is a Cold Water Fishery (CWF) assfied by the Pennsylvania Department
of Environmental Protection (PADEP). Maintainingdaenhancing HQ water quality through

nonpoint source protection efforts is especiallpamant to the citizens of the Gallows Run
Watershed as surface and groundwater resourceshyah-geologically connected, and

groundwater is presently the only source of drigkiater in the community.

Photograph 3 -1
Scenic Vista, Looking East, Gallows Hill Area

Source: Borton-Lawson Engineers
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INSERT FIGURE 3-1 BASE MAP OF WATERSHED AREA
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3.2 The Gallows Run Watershed Association & Partneships

The Gallows Run Watershed Association (GRWA) resgivion-profit status in 2002. The
organization initially formed in 2001 in response the Kintner Ridge land development
proposed on Ealer Hill Road. The original land depment proposal called for nearly 40
homes. In a very short period of time, the groupe a significant amount of funding to hire an
attorney and an engineer to review local land uaening and regulations, and to provide land
development alternatives. The Association’s efforesulted in a 17 home residential
development, drinking water well guarantees foighkoring properties, and stormwater Best
Management Practices (BMPs) for water quality tresit as well as water volume retention.

In 2002, citizens living in the three municipalgievithin the Gallows Run Watershed began
meeting to discuss stormwater problem areas ircoh@munity. A core group of citizens began
inviting individuals from local agencies, electeffimals, environmental organizations, and
community members to local meetings that focusedwvatershed restoration and protection
measures required to address stormwater runofotred pressing problems in the watershed. A
core group began attending municipal meetings toewe and comment upon development
proposals with potential environmental impacts.

The GRWA has evolved as its understanding aboubmal environmental issues and its
environmental partnerships strengthened. The argdan has grown, and several members are
now serving on municipal commissions, and advidmogies. The GRWA has completed a
number of environmental education, environmentanping, and public outreach projects.
Some members have assisted with formulating muadicgolicy and strengthening land
development ordinances.

Many individuals agreed to join the Plan Advisorgmdnittee for theGallows Run Watershed
Restoration and Protection PlanThey represent many organizations includingndpe Nation

of Pennsylvania, Palisades School District, DelawRiver Greenway Partnership, Swamps
Auto Works, Cooks Creek Watershed Association, Bguaania Department of Environmental
Protection, Tinicum Conservancy, Tinicum Creek W&tied Association, Bucks County
Chapter of Trout Unlimited, Heritage Conservancyd aBridgeton-Nockamixon-Tinicum
Groundwater Committee.

A number of partnering agencies, organizations,iadividuals have contributed to this study in
the form of research, volunteer fieldwork, and rimggaittendance. The groups are now working
together on watershed and other plan implementatiojects.

3.3 Project Approach & Methodology

The Gallows Run Watershed Restoration and Proteéllan was sponsored and directed by the
Gallows Run Watershed Association (GRWA) Board afeftors (Todd Stone, President &
Project Director) and the Gallows Run Plan AdvisGgmmittee. Project consultants included
Forbes Environmental & Land Use Planning (Suzanosbds, AICP, President and Project
Manager), Borton-Lawson Engineering (Paul DeBaRf, PH) and the Word Forge (Mary
Shafer, President). The eighteen (18) month prajetuded the following major tasks: project
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administration and research (existing and new),irenmental planning, environmental
engineering, Geographic Information System (GIS)ppnag, public outreach, and technical
writing.

During the first study quarter, existing informatiabout the watershed was efficiently gleaned
from a variety of sources (e.g., public meetinguipgpublic outreach questionnaire, key person
interviews, academic resources, project consultartd agency and organizational outreach),
completed environmental plans and scientific swidgee bibliography). During fall 2004, the
project consultants and a group of volunteers cetedla comprehensive field assessment. The
purpose of the watershed field assessment was dontent positive attributes and non-point
source problem areas in the watershed (See Seétidand 7.0).

The consultants began the field assessment phake pfoject by creating field data collection
sheets and providing an overview of field assessteehniques to perspective volunteers. The
field training was presented at two watershed wurks, and at the beginning of each
consultant-led field experience. Volunteers asgibterecording the location and extentadter
guality amenitiesor natural features that are protective of wataligu(e.g., open space, well-
vegetated creek corridors, sparsely developed radgiproperty, species diversity) and the
location ofwater quality problem areasr areas contributing to water quality proble(esy.,
flooding, stormwater runoff, streambank erosiorklaf streambank vegetation, farm practices
in proximity to creeks, historic landfills, statedieral Superfund Sites).

Photo 3-2
Volunteer Performing Volunteer Field Assessment

Source: Kathy Throckmorton, GRWA Member

Field assessment volunteers took digital photogragid later participated by placing field
information in a Geographic Information System (JGFérmat and creating an associated
informational database (See Appendix B).

The consultants later returned to the watershee-theck assessment findings, determine the
origin of water quality problem areas (e.g., ndtwtaeam physiology, inadequate stormwater
treatment facilities, dense development with laaggas of impermeable surface, inadequate land
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development ordinances), and prioritize approxitgaterenty-four (24) identified problem
areas. Each problem area site was categorizedhrde (3) tiers based upon the priority for
restoration. Tier one (1) projects are the higpestrity for restoration and tier three (3) progct
should be addressed, but are the least seriousSgtien 7.0).

From the beginning, the project goal was to craegbeotection and restoration plan to abate non-
point source pollution in the Gallows Run watershBus restoration and protection plan had to
include a weighted and prioritized list of wateratity and water quantity problem areas, a map
locating those areas, and a management plan wihifgp recommendations to remediate

problem areas.

In pursuit of this goal, draft management plan identified measures to protecbattdr-manage
watershed amenities; restore impacted problem dpaasd on need; increase interest in a
watershed protection efforts, abate nonpoint soyrckution, and improve water quality.
Comments on this plan were received from the pubtiwugh a variety of means and
incorporated into the fingballows Run Watershed Restoration and Protecti@nPIThis final
plan was presented to the Gallows Run Watershedcfeson, the citizens of the watershed, and
Nockamixon, Durham, and Springfield Townships.

3.4 Public Outreach & Education Efforts

One of the most challenging tasks in the envirortaigulanning process is to obtain adequate
information and feedback from the community. Thane a variety of public outreach efforts

was used to obtain input from individuals, agenciesn-profit organizations, businesses,
landowners and interested individuals. A techni@visory committee representing

environmental groups, government, business andcggeectors, assisted project consultants
throughout the study and met often to provide faellbcomments, and suggestions.

Due to the variety of public education and outreapportunities, citizens in the watershed had
several opportunities to review and comment onGlalows Run Watershed Restoration and
Protection Planand participate in a variety of public outreachd @auducational opportunities.
Participation opportunities included: watershedrdpwuestionnaires, community events, three
public meetings, press releases, one newslettetetentirely to the project, newsletter articles,
volunteer involvement in field work, and three wated workshops (See Appendix A).

* Public Meetings & Work Sessions-The Plan Advisory Committee contributed
numerous hours attending meetings and reviewingerslaéd study findings. The
Gallows Run Watershed Association (GRWA) sponsaepublic meeting at project
kickoff, where numerous attendees provided inpull &aluable information. The
GRWA, the Bridgeton-Nockamixon-Tinicum Groundwa&ommittee, and Palisades
School District co-sponsored the second public mgeb present the draft plan. The
final plan was unveiled to municipal officials, izeéns, and others at a third meeting in
September 2005.
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 Community Questionnaire- Often citizens are unable to attend evening megtmg
workshops. Therefore, the Gallows Run Watershedted and distributed a community
guestionnaire. The questionnaire was distributedvier 1000 people via mail and at
numerous public events. Ten percent (10%) of tbmmounity responded to the
guestionnaire and responses helped guide the pampnocess (See Sections 6.0 and 7.0
and Appendix A).

* Educational Workshops-Citizen feedback from adults is sometimes underessmted.
However, the lack of feedback opportunities affdrtie younger citizens is often missing
entirely. In order to reach young citizens, theW&R coordinated three workshops for
local students, educators, and the general pubieo of the three workshops took place
in fall 2004, and one in spring 2005. Students adidcators from Palisades and Central
Bucks school districts attended, while represergatifrom partnering organizations
worked together to create an interesting, handstoriculum. All three workshops
attracted landowners and others from the watershedl surrounding region (See
Appendix A).

Photograph 3-3
Workshop Attendees Perform Water Quality Sampling

Source: Borton-Lawson Engineers

e Student Involvement: The Palisades School District Superintendent sup@othe
PADEP Growing Greener grant application, and thesigiant Superintendent
participated on the project advisory committee. aadition, high school science
educators and their students were involved fordhgre project. Numerous students
attended three weekend workshops, joined our ctargslon their Thanksgiving break to
assist with an extensive watershed field assessmedspent hours of their Christmas
vacation creating databases and GIS maps. The geoup of Palisades High School
students submitted their watershed project repas/d awards programs.
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With assistance from our consultants, and sciemtecators, Palisades High School
students completed a paper entitl®dcumenting a Rural Watershed in Eastern
Pennsylvania The paper was submitted to the Volvo Adventuvreadl Program, which
is an International competition that rewards envinental action taken by young people,
and provides the chance to gain international neitiog (United Nations Environmental
Program) for local environmental projects. The @coyas one of ten semi-finalists from
the United States. Students will continue workinghie Gallows Run Watershed in order
to build upon their findings.

3.5 Goals for the Watershed

The Gallows Run Watershed Protection and Restoratian®ill add protection to watershed
amenities, restore and protect areas based on imeeggse interest in a watershed approach to
nonpoint source pollution abatement, and improveéewguality. The following goals were
created by the Plan Advisory Committee, recommenddgd questionnaire respondents,
commented upon by the public, and adopted by theralzed community.

+ Goal One: Water Quality and Water Quantity Protecton- Enhance, protect, and
maintain existing water quality and quantity in tBallows Run, its tributaries and hydro-
geologically connected groundwater resources.

* Goal Two: Restoration and Protection Plan Implemetation- Take a proactive
approach to preserve, protect and restore the tguali water in the Gallows Run
watershed, and implement Tier 1-Tier 3 prioritizawjects listed in the Gallows Run
Watershed Plan.

» Goal Three: Watershed Amenity Protection-Enhance, protect, preserve and manage
natural land resources in the Gallows Run Watersheck they are directly associated
with clean and plentiful surface and groundwateoueces.

e Goal Four: Education and Stewardship-Create and maintain an informed and pro-
active citizenry knowledgeable of stewardship tigttaut the Gallows Run watershed.

* Goal Five: Environmental Partnership- Maintain and enhance partnerships with
adjoining and regional watershed groups and govemimand non-government
organizations.

» Goal Six: Environmental Planning and Protection-Enforce existing environmental
protection tools and provide additional protect@@needed.

» Goal Seven: Capital Improvements-Obtain reliable and consistent funding to
preserve, restore and manage water resources auochlpaultural, and recreational
amenities within the Gallows Run Watershed.
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Photograph 3-4
The Main Stem Gallows Run

Source: Borton-Lawson Engineers

4.0 General Description of the Project

4.1 Base Data Acquisition — Topography, Land Coveand Percent Impervious
Area

The first step in a watershed assessment is toinolréormation illustrating the physical
characteristics of the watershed that have the mgsact upon hydrologic regime (e.g. soils,
geology, topography). The information is then cdetpinto a Geographic Information System
(GIS), which is a computerized mapping system wdlirelating data or attributes. For instance,
soil polygons are displayed on a map and a comeglatable illustrates their erodibility,
permeability, and runoff potential. The collectiand analysis of a variety of data layers was
proposed for this Growing Greener initiative, hoeewdue to limited funding a less extensive
analysis was selected. The following maps andcestsal features were obtained and included
in the Gallows Run Watershed Restoration and Piote®lan:

» Base Map: The GIS data for the Gallows Run Watershed Baap Were obtained from
the following agencies: Pennsylvania Department Todnsportation (roads and
municipal boundaries); Pennsylvania Department mfifenmental Protection, streams
and watershed boundary; and the United State dnighWildlife Service, water bodies
(National Wetlands Inventory). The watershed baupavas originally delineated by the
PADEP and then refined based on field observatipnthe Plan Advisory Committee.
The contour lines on the base map were obtained fhe United State Geologic Survey,
Riegelsville Pennsylvania quadrangle (See Base Mgyre 3-1).
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» Topography: The Gallows Run watershed forms a roughly tridaaxgualley bordered
by series of small hills along the east, south mmdhwest sides of the watershed. The
hills range in elevation from 600 to 870 feet abowean sea level (MSL). The elevation
at the base of valley ranges from approximately f8@0 MSL to 150 feet MSL where the
Gallows Run flows into the Delaware River. As ttwpographic map shows, the
tributaries feeding Gallows Run have cut numeroasines creating an uneven
topography throughout the watershed (See TopogrisfatpyFigure 4-1).

» Digital Elevation Model: The USGS digital elevation model (DEM) illustrateshree-
dimensional topographic model of the land surfaddée DEM map shows the Gallows
Run Watershed terrain as well as elevation contans planimetric features such as
roads, streams and structures (See DEM Map Fig@je 4

» Tax Parcel Database:Maps containing tax parcels provide a useful “seofplace”.
The tax parcel coverage was obtained from the Buisnty Planning Commission.
This 1990 coverage, including updated tax parcets subdivisions, is currently being
updated by the Planning Commission.

» Land Cover: The land cover is based upon aerial photograpims the year 2000. There
has been a limited amount of development duringptet four years, however the land
cover in the Gallows Run watershed has not chamngediramatically since 2000. As
illustrated in Table 4-1, the majority of the wateed contains agricultural and forested
areas along the eastern border where the slopetesger. Small areas of higher density
use are found along Route 611 and at the northest-portion of the watershed. The
land cover / land use categories in table 4-1 eamterpreted from the aerial photograph
in Figure 4-3).

Table 4-1
Land Cover, Gallows Run Watershed

Area
Land Cover / Land Class (acres)
Agriculture 1896
Commercial 44.7
Farmstead 11.8
Forest 2389
Industrial 20
Institutional 23.4
Meadow 341.3
Open Space 75.4
Paved 79.6
Residential (1-4 acre) 766|3
Residential (1/3 -1 acre) 19|2
Water 16.5
Total 5683.2

Source: DVRPC & Borton-Lawson Engineers
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* Impervious Surface: The impervious surfaces map illustrates the ikedatevel of
development throughout the Gallows Run watersh&dand cover layer was obtained
from the Delaware Valley Regional Planning Comnaissivhich was derived from the
aerial photograph in Figure 4-3. From this landerodata, impervious surface values
within the watershed were assigned to each typenof over. Surface area values within
the watershed are based upon the TR-55 land ussifedations and an assigned
impervious area classification. Pavement and serfaater are basically impervious
while commercial and industrial areas are the meast impervious. The low density
residential areas have less than half the avenagervious areas of commercial or
industrial properties. The percentage of impersiatea is color coded in Figure 4-4.

It should be noted that the map indicadetual impervious area (e.g., roofs, pavement,
driveways, sidewalks, and water), and agricultuaedas (e.g., lawns, meadows and
forests) are all averaged at 1% impervious surfatteshould also be noted that the level
of impervious cover is inexorably linked with theunicipal zoning districts and the
allowable development densities associated witlh eaning district. This map should
not be confused with a “runoff potential map” whéne type of land cover (e.g., grass,
residential, commercial) have varying degrees nbfu The map represents the amount
of roofs, pavement, driveways, sidewalks, and wiat¢he Gallows Run watershed (See
Percent Impervious Surfaces Map Figure 4-4).

Overall about 5 percent of the surface area ofwh&rshed is impervious, although
certain portions of the watersheds have a greamreptage and some areas a lesser
percentage. Several studies indicate that watgsshdl begin to degrade when they
have approximately 10 percent impervious surfaé¢$A( 1999, NWF, 2000). Where
zoning and land development ordinances allow fametigpment, the percent impervious
surface will most likely increase.

Streams unable to support reproducing trout pojomst (non-supporting) streagns

located in watersheds with greater than 25% impessicover, become channels for
conveying stormwater and are no longer suitable cfamtact recreation due to high
bacterial levels. In these degraded systems, stoggamisms are dominated by the most
pollution tolerant insects and fish" (NWF, 2000Municipal land use zoning dictates

how dense a tract of land can be developed, wtifebta the amount of impervious area,
and in turn, stream health.

* Amenities and Problem Areas:Data was also collected and illustrated on two maps
showing both amenities and problem areas. Figtdey findings are further described
in Section 6 and Section 7 of this plan (See Anesiitlap Figure 6-1 and Problem Area
Map Figure 7-2).
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INSERT Figure 4-1 Topography
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INSERT Figure 4-2 DIGITAL ELEVATION MODEL
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INSERT Figure 4-3 Land Cover
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INSERT Figure 4-4 Percent Impervious
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4.2 Regional Planning, Zoning and Water Quality Prtection Efforts

The previous section of the Gallows Run Watershestétation and Protection plan highlighted
important physical resources information associatéd the watershed. The following section
addresses comprehensive planning and land useategulefforts implemented regionally.

Subsequent sections provide a necessary overviearnt planning, zoning and water quality
protection efforts in the three municipalities coming the Gallows Run Watershed.

For over thirty years, Commonwealth and regionalirenmental agencies have stressed the
importance of environmental protection. Bucks Gguand many of its municipalities, has been
at the forefront of a variety of environmental gaiton promulgation efforts. Historically,
Northern Bucks County municipalities have been ipaldrly protective of water resources
because citizens and businesses are served pyirbgron-lot groundwater wells. In addition,
surface and groundwater resources are hydrologicalinected, groundwater resources are not
highly productive, and all water resources are exdble to pollution. Therefore, local residents
have identified the need to protect open spaceo#imel significant natural resources in order to
protect water resources from pollutants commonigoaisted with land development (e.g.,
erosion, sedimentation, increased stormwater).

4.2.1 Resource Protection and Conservation ManagemeEfforts

An environmentally protective philosophy is illustied by the myriad of policy, planning and
conservation management documents designed tocpribte watershed’s natural, historical,
cultural, recreational, and visual amenities. Tib#dowing environmental efforts contain
information and conservation management stratedessigned to assist counties and local
municipalities in balancing the rights of individdandowners to develop property with the
health and safety benefits derived from protectwader resources and other natural, cultural,
historical and recreational amenities:

. The Bucks County Comprehensive Plan (BCPC, 1996)
. The Bucks County Natural Resources Plan (BCPC,)1995

. The Bucks County Natural Resources Inventory (Reoi@99)

. The Lower Delaware Wild & Scenic Study and Lowerldd&are Management
Plan (US NPS & DRGP, 1996-98)

. The Middle Delaware Rivers Conservation Plan (ldgetConservancy, 2003)

. The USGS Groundwater Study (USGS, 1998)
. The Delaware River North (Act 167) Storm water Wstted Plan (BCPC, 2000)

. The Tinicum Creek Rivers Conservation Plan (Tinicdrownship EAC&
Princeton Hydro, LLC, 1998)

. The Tohickon Creek Rivers Conservation Watershad PTinicum Conservancy
& Princeton Hydro, LLC, 2000)

. The Cooks Creek Watershed Conservation Plan, (Durh&ownship
Environmental Advisory Council/MJE EnvironmentaD(2)

. The Durham Township Comprehensive Plan, Zoning r@amte, and Subdivision

& Land Development Ordinance (1980-present)
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. The Durham Township Open Space Plan (2001)

. The Nockamixon Township Comprehensive Plan, Zonfdgdinance, and
Subdivision & Land Development Ordinance (1980-ents

. The Nockamixon Township Natural Resources Plan4)199

. The Nockamixon Township Open Space Plan (2002)

. The Springfield Township Comprehensive Plan, Zoni@gdinance, and

Subdivision & Land Development Ordinance (1980-ents
. The Springfield Township Open Space Plan (2002)

Members of the Gallows Run Watershed AssociatioRW@), the Gallows Run Watershed

restoration and Protection Plan Technical AdvisGgmmittee, and partnering agencies and
organizations were involved first-hand in creatiagd reviewing the studies and natural
resources protection efforts noted in the previmis

4.2.2 Regional Water Quality Management Efforts

An environmentally protective philosophy at the Goomwealth level is illustrated by two
statewide environmental programs. Again, thesertsfiovolved GRWA members, individuals
from the Plan Advisory Committee, and partneringitiers.

. The Federal Clean Water AcCommonwealth of Pennsylvania 303 (D) List
PADEP, 2003
. The Environmental Futures Prograni2D Delaware River, Tohickon Creek)

Draft Report, PADEPJune 2001

The Federal Clean Water Act (Section 303 [d]) resgistates to provide periodic reports on the
quality of surface water resources. The PADEPamasngoing program to assess the quality of
waters in Pennsylvania, and to identify streamsathdr bodies of water that do not meet water
guality standards. Those waterways not suppouises such as aquatic life, recreation, and
drinking water are consideratpaired

The field assessments completed by the Pennsyl\epartment of Environmental Protection
(PADEP) in the Gallows Run region (primarily Tohick Tinicum and Cooks Creek
Assessments) indicate that the streams in theityicne currently meeting aquatic life, human
health, and recreational uses. The GRWA's interfoonthe Gallows Run Watershed Restoration
and Protection Plan and with implementing the plan, is to assist tA@DEP and the
municipalities with maintaining and enhancing tlesignated uses for the Gallows Run.

The Commonwealth is also required by the Clean WAt to determine the reasons for
identified water quality impairments (point souraed nonpoint pollution sources) and to
develop a Total Maximum Daily Load (TMDL) for watbodies on the list of impaired streams
and lakes. A TMDL is a calculation of the maximamount of a pollutant that a waterbody
can receive and still meet water quality standaess] an allocation of that amount to the
pollutant's sources.
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The Environmental Futures Planning Effort (EFP2aswan effort by PADEP to link state agency
teams with local officials, organizations, and rested citizens in watersheds throughout
Pennsylvania. The southeast regional office hadM&ter quality planning teams. The Gallows
Run was included in the 2D region, which focuseinarily on the Tohickon, Tinicum, and
Cooks Creek as well as a section of the Lower DatawVild and Scenic River. The intent of
this partnership planning effort was to evaluateastdine” environmental conditions in
Pennsylvania’s watersheds, to determine causesmijpaired waterways, and to obtain local
input to determine nonpoint source pollution reductobjectives. In the 2D watershed there
were several causes for concern including:

» Inadequate water quality data.
* Environmental conditionsunning the gamut from bucolic(rural) to asphalfirban),
* Negative impacts from nonpoint source pollutiore@sfic sources were not identified).

The Gallows Run and its tributaries were not swda the EFP2 effort, however, individuals
from Northern Bucks County communities attended padicipated in the public meetings
preceding the EEP2 report (PADEP, 2000). One itapbrrecommendation stressed the
importance of correlating the various sources fadrmation, and to making them available to the
public. Additional PADEP findings regarding the 2tershed included the following:

* The negative impacts from non-point sources ofypiah are a major problem,

* Nonpoint source pollution problem areas were nahmetely identified, and further
investigation (e.g., field reconnaissance) wasmenended,

« Streams in the 2D watershed still require wataligjuassessments,

» Anthropogenic impacts upon streams in the basaxtisnsive,

» Few forested sections remain as most of the bassnbkeen cleared for crop fields and
residential housing, and

» Nonpoint source pollution sources are most liketyrf agricultural and residential uses.

Although information on the Delaware, Tohickon, i€um, and Cooks Creek are included in the
PADEP report, information on the Gallows Run iklag. Therefore, the GRWA applied EEP2
report findings to the planning process.

4.3 Nonpoint Source Indicators and Impacts

As noted previously, one indicator of water qualgythe stream classification given to the
Gallows Run, Nockamixon Creek and their tributaridgge Gallows Run subwatershed is a Cold
Water Fishery (CWF) and is surrounded by Exceptidiadue (EV), High Quality (HQ) streams
as well as an abundance of Rare Natural Communjiped (Bucks County Natural Resource
Inventory, 1999). The Cold Water Fishery (CWF)ssléication is related to the stream’s ability
to support trout. The streams do have favorableipblfeatures (dense to partial shading, light
erosion and rubble-gravel substrate) and chemieddilgy to make them suitable for trout,
however additional water quality, water temperatamed habitat studies should be completed to
fully determine suitability.

26

Gallows Run Watershed Association, Forbes Envirortat& Land Use Planning, & Borton-Lawson Engineers




The Gallows Run Watershed Restoration & Proted@tam

In 1982, a study (Mayers, Soldo & Heffly, 1982)the PA Fish Commission found brown trout
from 6 to 15 inches in the lower reaches of thdd®a Run, however, they were not present in
numbers great enough to provide a desirable fishd@tye report indicates that the absence of
fish habitat caused by the stream’s shallow naacklow flow limits the sport fish populations,
with the fish concentrated mostly in the deep podle shallow nature of the stream is from a
combination of low baseflow (groundwater rechargajl geomorphic properties. The Fish
Commission report indicated that the biota of Mewyer portion of Gallows Run was influenced
by the Delaware River, with warm water speciesqmes They concluded that the closed landfill
did not have negative effects on the aquatic life.

The Bridgeton-Nockamixon-Tinicum Groundwater Manmagat Committee (BNT, 2005) has

been conducting studies on the response of grouedwarainfall. These studies conclude that
the static water level of some wells is influendsdrainfall amount, but it is not in others.

Factors for the difference include local geology gmoximity to surrounding wells also is an

influence. The focus of these studies to date been on the impact to groundwater from
drinking water withdrawals. However, if impacts gifoundwater withdrawal on current and
potential fisheries resources are to be determiaédjtional studies on the impact of well

pumping on stream baseflow will need to be condlcté formal hydrologic budget and stream
gauging would enable planners to determine theamadiility of groundwater resources as they
relate to the water quantity and quality of thel@a$ Run. The adoption of the Act 167 Plan
will aid in promoting groundwater recharge in tmeaa

The Gallows Run is not on the Clean Water Act 383 I(st, therefore the Pennsylvania
Department of Environmental Protection is not cantithg or planning to conduct a Total
Maximum Daily Load (TMDL) study. These studies aypically performed only on water
bodies that already exhibit significant degradatiwhich fortunately is not the case for Gallows
Run. In order to prevent any future degradatiba,gartnering efforts with local municipalities,
regional environmental agencies, water protectiqgyamizations, riparian landowners and local
citizens initiated by this planning effort will ®ntinued in the future. It is the intent of this
planning effort to outline the actions and partiegded to at least maintain, if not enhance the
quality of the Gallows Run and its’ surrounding &rahed for future generations.

An additional step in the restoration and protectpyocess was to organize existing data &
information. Several entities had already createps, compiled water quality/quantity data,
and had formulated general goals, objectives, ambmmendations. The GRWA did not
“reinvent informatioh but quickly applied existing information to thimique watershed. To
obtain new information, the GRWA used its own fic@s and volunteer labor to obtain and
install data loggers, rain gauges, and flow mositahich were located based on PA DEP
advice. Existing data was augmented with the amdit data collected. This information is
presented in tabular form and water quality tremasnoted. Perceived data trends were linked
with recent weather patterns, recent changes thuar, and existing zoning.

The next phase determined whether existing lotate sand federal regulations are adequately
protecting nonpoint source amenity areas (e.gfetsjfheadwater areas, floodplains, wetlands,
low density zoning in proximity to floodplains). &lproject team used Geographic Information
System (GIS) technology to interpret existing larag®e changes and how they may negatively
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impact identified amenity areas and restoratiormsn@.g., zoning, projected land use, percent
impermeable surface). GIS technology was also tsgulioritize amenity areas based on their
importance in sustaining existing water qualityd dimeir susceptibility to development. Areas in
need of restoration were prioritized based on éxéérproblem, contribution to water quality
impacts, land ownership, and cost.

The vast array of existing and newly created wetspurces information was collected in the
three previous tasks and was analyzed (See Sefjtiand then combined in order to formulate
the basis for the Gallows Run Watershed RestoratnohProtection Plan (See Section 8).

Photograph 4-1
Flooding and Turbid Stormwater in the Gallows Run Watershed

Source: Gallows Run Watershed Association Archives
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5.0 Gallows Run Watershed-Wide Planning & Protectia Efforts

The preceding section illustrates that there isuaety of regional water resources and natural
resources protection and management efforts. Hemvavthe Commonwealth of Pennsylvania,
the power and responsibility for land use andetutation lie with local government, since the
General Assembly delegated planning and land us®icgp power” to the counties and
municipalities through the Pennsylvania Municiprding Code (MPC).

The MPC does not demand that municipalities plamasre, nor that individual municipalities

adopt Comprehensive Plans, Zoning Ordinances, amubi@sion and Land Development

Ordinances (SALDO). It merely enables local goveentnto shape planning and land use
programs. However, northern Bucks County municigalihave a history of strong county-wide
and municipal planning and zoning.

Therefore, an overview of land and water resouptass, management policies and ordinances
currently in place within the three municipalitiesthin the Gallows Run Watershed was very
important for this plan.. Understanding how ancetkler or not individual, local regulations are
adequately addressing the relationship betweendamdlopment and water resources protection
within the Gallows Run Watershed resulted in sonfiethe restoration and management
recommendations (See Section 8).

The following subsections provide an overview asgrRg management and protection efforts in
the three municipalities comprising the Gallows Rwatershed (See Appendix C for full

planning and zoning overview). In addition, an mi@v of specific nonpoint source indicators
and impacts is provided as a basis for understgrttlie importance of protecting amenities and
addressing problem areas in the Gallows Run Wagdrsh

5.1 Municipal Environmental Planning & Protection Efforts
5.1.1 The Delaware River (North) Act 167 StormwateManagement Plan

For many years, conservation-minded Townships amduhs have attempted to manage and
protect water resources and land resources wittenconfines of municipal boundaries rather
than watershed and ecological boundaries. Howeweny now agree that water resources
management can be accomplished more effectively watershed basis. The following passage
provides a strong case for improved integrationoafl management and regulation efforts
(DeBarry, 2004):

Land and water resources are integrated and aréduy by drainage areas, and
ground-and surface waters are interconnected. fevghed is a natural resource
management unit; therefore, for a sustainable fitdand and water resources
must be managed on a watershed basis, which ingladeunderstanding and
coordination of surface and groundwater systememasirs and aquifers, point
and nonpoint source pollution, wetlands and uplangastewater and drinking
water, lakes and streams, and physical, biologiealld chemical characteristics
of water.
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Water resources should be addressed at the watdiskel instead of only at the
political boundary level. When watersheds crositipal boundaries, land use
regulations need to be consistent across bordergnsure that upstream land
and water uses in one jurisdiction do not conflict adversely impact water
quality and quantity in downstream jurisdictions.

An example of legislation managing stormwater riiaoid treatment on a watershed wide basis
can be found in Pennsylvania’s Stormwater Managémeh of 1978 (Act 167). The Storm
Water Management Act addresses the relationshipeleet new development and the resulting
increases in stormwater runoff and non-point sounader pollution resulting from new
development.

The Act requires Bucks County and all Commonweeadthinties to prepare and adopt watershed
stormwater plans for designated watersheds. Thentirdf the act is to address the impacts of
development on existing stormwater runoff levelsl do recommend measures to control
accelerated runoff.

A watershed stormwater plan includes hydrologic laydfaulic evaluation of the drainage basin,
consideration of existing drainage problems, exgstand proposed flood control projects and
their impacts, existing government regulatory medras, and provides recommendations for
the control of accelerated runoff as a result ektigoment.

For planning purposes, the Bucks County Planningn@ission designated ten stormwater
management watersheds in Bucks and adjoining asunftihe Delaware River (North) Act 167
Stormwater Management Plagontains watershed characteristics informationtergaed
technical modeling analysis, standards for contrglistormwater, and a model stormwater
management ordinance for local adoption considerati It is the stormwater plan for the
Gallows Run Watershed (Bucks County Planning Cormsimnms& Pennoni Associates, 2002).

The Delaware River (North) Act 167 Stormwater Masragnt Plan was adopted in 1999 and
then revised in 2001 to include additional protattmeasures. The requested revisions reflect
the water resources protection focus of northerokBuCounty municipalities, and specifically
the importance they place upon protecting surfaaterand ground water resources.

Revisions to the plan require that, along with rexuents to manage the rate and volume of
stormwater runoff created by new development aas;i developers address groundwater
recharge and water quality treatment in their neglistormwater plans. The major program
objectives in The Delaware River (North) Act 16 0r8twater Management Plan, and therefore
for the Gallows Run watershed, include the follagy{BCPC and Pennoni Associates, 2002):

* Manage stormwater runoff created by new developraetitities taking into account the
cumulative basin-wide stormwater impacts from pesdoff rates and runoff volume;

* Preserve existing natural drainage ways and waieses and provide for proper
maintenance of all stormwater management facijities
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* Maintain and/or improve existing water quality, esially in those areas which drain to
existing lakes and reservoirs, by preventing add#i loading of various stormwater
pollutants into stream system;

* Maximize groundwater recharge where feasible atainaible throughout the watershed
in an attempt to maintain the existing hydrologigime;

* Provide sound guidelines and methods for stormwatemagement for communities in
the watershed.

The model ordinance within the Act 167 was adojtgdNockamixon, Durham and Springfield
Townships in 2002.

5.1.2 Municipal Conservation Planning and Protectia Efforts

In the three municipalities within the Gallows RWhatershed, land development is subject to
local land use planning policies (e.g., studiesnmehensive plans, functional plans) and
controlled by municipal ordinances (e.g., zoninghdvision and land development, and stand
alone ordinances). There have been a number oessitt land use studies and conservation
planning efforts completed for the three GallowsnRA&atershed townships. Some of these
professional efforts include countywide and muratimatural resource inventories, multi-

municipal rivers conservation plans, groundwaterdigls, headwater mapping studies, and
municipal open space plans. Since one of the eftsttive means of stormwater management
and water resources protection is through condervahanagement planning, this is a very
positive trend.

Conservation planning can be viewed as non-stralkctstormwater management, because
development is therefore directed to the most blatdand, thereby minimizing impervious

areas, stormwater runoff, and groundwater rechargsensitive areas (e.g., river corridors,
floodplains, headwater areas). Therefore, a pasi@sult of successful conservation planning is
that resource conservation and protection poli@es incorporated into updated municipal
comprehensive plans, and protective regulations iackided in revised municipal zoning

ordinances, subdivision and land development ondies.

The Municipal Comprehensive Plan ~

The best municipal comprehensive plans are basedoand research and effective public
outreach. When soundly researched, a “comp placdrnes the basis for local zoning and a tool
by which local governments may direct growth andngfe within the community. According to
state planning documents,comprehensive plan is more than just a documisctasing past
and present land use trends with a proposed coofsetion. A comprehensive plan creates a
blueprint for land use patterns of tomorrof?ennsylvania Department of Community and
Economic Development, 1999). The intent of the phensive plan is to protect individual
landowner rights, while at the same time, protiet lhealth, safety and welfare of all citizens.
All three municipalities have adopted and impleradnMunicipal Comprehensive Plans with
strong conservation management goals, objectivesyecommendations. An overview of each
municipal comprehensive plan is included in thisanpl(See Appendix C) as well as
recommendations for improvement (See Section 8.0).
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Functional Plans ~

Very often, the recommendations in municipal corhpresive plans suggest further study before
local ordinances are strengthened or managemegtgmns are implemented. For example, a
municipality may require additional information albdhe location and extent of undeveloped
open areas. The municipality may therefore corepetunctional plan known as an open space
protection plan. Since, open space protectioanesof the most effective means of maintaining
the natural hydrologic regime of a watershed, tiiermation in an open space protection plan
provides the basis for more pro-active open spaqgeisition programs as well as zoning and
subdivision ordinances designed to protect opeoespad natural habitat.

All three municipalities have open space plans,ehauplemented open space acquisition
programs and have adopted a number of zoning, &slo, land development, and stand-alone
ordinances to protect open space, water resousres, significant natural resources. An
overview of municipal functional plans is includedthis plan (See Appendix C) as well as
recommendations for open space acquisition (Seo8ex0).

The Municipal Zoning Ordinance ~

The termsplanningandzoningare sometimes used interchangeably, but a disimsiould be
made between the two. Conservatiglanning involves taking an inventory of significant
resources, analyzing the collected data, projedtinge development alternatives and degrees of
environmental impact, and establishing policies aacbommendations that protect land and
water resources. While planning is a Community@own, zoning is one of the tools used to
implement the vision.

Zoning is the basic means of land use control employedobsl governments in the United
States today, and is one method of implementingptieies and recommendations within a
conservation plan. Zoning divides the community idistricts (zones) and imposes different
land-use controls on each district, specifyingdhewed uses of land and buildings, the intensity
or density of such uses, and the bulk of buildiogshe land (DCED, 1999).

Therefore, in theory, a zone allowing for less msi use and density would be assigned to areas
containing the most significant land and water veses. Nockamixon, Durham, and Springfield
Townships all have zoning ordinances containinguese protection districts as well as other
protective measures such as environmental perfaenatandards (e.g., stormwater control
regulations, site capacity calculations, floodplpmotection regulations, open space provisions,
water quality regulations, and resource overlatridis). An overview of each municipal zoning
ordinance is included in Appendix C and recommeandatfor improvement are suggested in
Section 8.0.

Subdivision and Land Development Ordinances ~

Subdivisionis the creation of new property lines, whded developmentvolves construction

of public or private improvements (DCED, 1999). eThubdivision and land development
ordinance (SALDO) is the most commonly used develkapt control method in Pennsylvania,
and is considered the most basic of land use regnéa The SALDO requires that all
developers provide an adequate amount of informatm the municipality regarding the
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proposed design of a development, and how the deeblans to minimize site impact based
on that proposed design. Common regulations irdud the SALDO include traffic impact,
erosion and sedimentation control, stormwater mamagt, water resources impacts, and a
variety of environmental regulations required byeal, state, and local government. An
overview of each municipal subdivision and land elegment ordinance is included in
Appendix C and recommendations for improvemensaggested in Section 8.0.

Stand-Alone Ordinances~

Stand-alone ordinances are often adopted as ammmeeasure, and later incorporated into the
zoning and/or subdivision and land developmentrangces when a municipality is ready to
complete a full-fledged zoning ordinance and SALD@late. One example is the municipal
stormwater control ordinance, adopted by all thraeeicipalities, after the completion of The

Delaware River (North) Act 167 Stormwater ManagemBfan. Each municipality has a

stormwater ordinance that works in concert withrmet@ater management regulations previously
included in their zoning and subdivision and laegelopment ordinances. An overview of each
municipal stormwater stand-alone ordinance is metlin Appendix C and recommendations
for improvement are suggested in Section 8.0.

Photograph 5-1
Riparian Buffer Along Gallows Run

Source: Borton-Lawson Engineers
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6.0 Natural, Cultural, Historical and Recreational Resource Amenities

Natural and man-made processes have negativelyctegpaurface and groundwater resources
since the beginning of time. Groundwater and serfaater impacts have magnified as our
technology has evolved. The resulting impacts mtegone unnoticed. The following passage
illustrates early concerns regarding early defatest and its impact upon the quality and
guantity of water resources:

The amazing difference in the state of cultivated ancultivated surface of erth,
iz demonstrated by the number of small streemsatérywyhich are dried up by
clearing away forests. The quantity of water,if@lupon the surface may be the
same; but when land is covered with trees and keveetains the water; when it
iz cleared, the water runs off suddently into gogé streems. It iz for this reezon
that freshes (floods) in rivers hav becume largegre frequent, sudden and
destructive, than they were formerly.

~ Noh Webster, Late 18th Century (William Cront®83)

In addition to the local, economic value of develdpand, it is very important to remember that
land also serves a protective role for the quaditgd quantity of our surface and groundwater
resources. For instance, undeveloped forestedassgmeadow areas surrounding our rivers and
streams form a protective barrier between develdpad and pristine water resources. The
more extensive the barrier buffer area the more protection undeveloped land affordsasarf
and groundwater resources. In light of the valfievater to human and ecological system
survival, undeveloped land and the features upéadt, forests, meadows, wetlands, ponds) are
water quality and water quantity amenities.

The general description portion of this plan (Sexti®n 4.0) provided a land cover map
illustrating that the majority of the watershedaggicultural with forested areas along the eastern
border where slopes are steeper. Only small ak#se watershed, those areas along Easton
Road (Route 611) and the northernmost portion ef wlatershed are developed at a higher
density. A breakdown of land cover and land clssg with acreages and a land cover map
(See Figure 4-3) are provided for additional infatibon. Section 4.0 also provided an
impervious surfaces map (See Figure 4-4) and marabting that about 5% of the surface area
of the watershed is impervious. Therefore, a figant portion of the Gallows Run Watershed
is still undeveloped and a variety of amenitiesagmmelatively intact.

The following section of th&allows Run Restoration and Protection Pjamovides an overview

of the historic, cultural, recreational, and resesramenities within the Gallows Run Watershed.
We will begin with some of the positive economiati@es associated with undeveloped land,
provide recommendations received from the publigarding the value of open space
preservation, illustrate the diversity and extehtemreational, cultural, and historic features in
the watershed, and finally illustrate the locatiemmd extent of these land resource amenities
within the Gallows Run Watershed.
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It is important to reiterate that tl@@allows Run Watershed Restoration and ProtectianRlas
never intended to provide a comprehensive inverdbgll resource amenities within the project
area. The focus of this study is to identify restion and protection measures. However, some
of the more important amenities are listed in ti¥ing section with the primary focus placed
on their water quality and water quantity protecti@lues. A secondary focus is placed on those
amenities noted in the project questionnaire anddramenities mentioned in public meetings.
Problems associated with developing land resouncendies and recommendations for their
continued protection are included throughout tlea g5ee Sections 7 and 8).

6.1 Open Space Amenities and the Local Economy

There are numerous reasons for preserving recnadticultural, and historical sites in the
Gallows Run Watershed. A study completed in 1998 e Center for Rural Pennsylvania (a
legislative agency of the Pennsylvania General ibdg entittedEconomic Values and Impacts
of Sport Fishing, Hunting and Trapping Activities Pennsylvaniaprovides an important
economic rationale and a useful overview on theoirtgmce of recreation to the economic
prosperity of areas similar to the Gallows Run W&ited.

Its findings provide a snapshot of how much mathege activities bring to the Commonwealth;
how much money people are spending to enjoy raoredthobbies; and how these endeavors
positively impact employment in rural areaBor instance, the study found that hunters, asgle
and fur takers created a $9.6 billion dollar impfiotn participating in recreational activities,
and that participation resulted in local employmeréling more than 88,000 jobs. The study
provides a variety of examples describing the eocoooand health benefits derived from
preserving open areas and providing recreationalitaes.

More local information supporting the relationslwprecreation, economic prosperity, and the
importance of maintaining a clean and healthy emwirent was provided by the Bucks County
Conference and Visitors Bureau, the Bucks Countyriso Commission, the Central Bucks
Chamber of Commerce and a variety of other countdlylacal entities. All sources agreed that
Bucks County continues to be a popular touristidagson and northern Bucks County is
increasing in popularity due to development patiennthe Easton-Allentown region to the north
and the Philadelphia/Trenton region to the soutital residents and equestrian businesses (e.g.,
Bucks County Horse Park) also note the importandée peserving open areas and
creating/maintaining recreational trails for hordeking, biking and their contribution to healthy
living and economic prosperity to this region. Esguian pursuits are particularly popular in the
Gallows Run Watershed and associated equestriandssss, parks, and recreational events are
thriving in the watershed and surrounding region.
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Photo 6-1
Bucks County

Horse Park

7, 3 N

Source: Forbes Environmental & Land Use Planning

Regional eco-tourism research, and other publiceaoh efforts associated with this plan,
provided additional information about recreatiorthe Gallows Run Watershed area. The Bucks
County Conference, Visitors Bureau, Tourist Cominissand Chamber of Commerce note the
economic benefits derived from fishing, boatingya@ng/tubing, covered bridges, sight —seeing
in Bucks County. The Gallows Run Watershed andosading immediate region contains all
of these recreational, and economically positivemitres as well as horse-back riding parks and
trails, scenic roadways, scenic vistas, gamelapdsks, historic villages, and many other
amenities. Preservation of these amenities i®tbex important to the local econormgdto the
watershed’s ecological health.

6.2 Public Input Regarding Amenities & Threats to Anenities

As noted in the public outreach portion of thisrmpka variety of public input strategies were
implemented for this project: (a public outreachesfionnaire, three public workshops, three
public meetings, and numerous public events SetdBe®). Questionnaire findings formed the
basis for research efforts and management recomatiend for this plan. The following
provides an overview of public input regarding wkdizens like to do, and what they value
about the Gallows Run Watershed (See Also Appeadic& B).

» Preferred Recreational Activities- The top recreational activities included drivinge th
scenic roadways, viewing scenic amenities, and inglk

* Most Significant Natural Features- Respondents valued the diversity and extent of
natural features and the rural nature of the wlaéelsand surrounding region. The two
most valued natural features were the streamsandtéd areas.

* Water Resources (Quality)-The majority of respondents gave an above-averagerw
quality rating for the Gallows Run and its tribuésr However, they also expected that
the quality of the Gallows Run and its tributaneli degrade to average in the next ten
years.
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 Reasons for Water Quality Degradation-The top three reasons for water quality
degradation included erosion, stormwater runoffl iampacts from hazardous waste (e.qg.,
Boars Head Farm, Hidden Valley Landfill). Resportdemted that water quality would
most likely degrade in the future due to continleetl development, regional and local
political problems, lawns replacing natural vegetat more frequent flooding, and
malfunctioning on-site septic systems.

« Recommendations For Amenity Protection- The top amenity protection
recommendations provided by the public included lem@nting more stringent site
design regulations and requiring best managemextipes (e.g., stormwater treatment,
erosion and sedimentation control, natural vegatdbuffers). The public also suggested
the following implementation measures: educate awvdlve the public, support and
endorse open space preservation, reduce the ambu@velopment, enforce existing
regional and local land use regulations, adopt msi@ngent land development
ordinances, and repair failing on-site septic syste

6.3 Research Findings, Amenities

The list of historic, cultural, recreational andtural amenities described in the following
subsections is not exhaustive. The list contameraties located within the Gallows Run
Watershed gleaned from regional and local studies @ans combined with mapping, field
assessment work, and public input completed fargtudy.

Some of the amenities listed in the following sutie&s are notlirectly associated with water
qguality and quantity protection (e.g., Lenape Nati#kmerican features, historic mills), but
citizen feedback noted their overall importancen fact historic, cultural and recreational
amenities are highly valued attributes within GaoRun Watershed. This was indicated in the
project questionnaire as well as a separate questie circulated for a concurrent project (e.g.,
The Nockamixon Township Comprehensive Plan, 2005).

Other amenities ardirectly associated with water quantity and quality proatects well as for
their recreational worth (e.g., forested bufferasrand open fields within the Bucks County
Equestrian Park, State Gamelands #56, and CampaNux#n). Additional amenities are
valued, because they protect water quality ressurcter recreational opportunities and are
historic (e.g., Delaware Canal State Park). Fynatle Gallows Run Watershed contains natural
features rich with diverse plants, animals, nataoahmunities and geological and hydrological
features. Some of them are prioritized in the BuClounty Natural Areas Inventory (Rhoads &
Block, 1999) and are identified due to statewideauntywide significance (e.g., Nockamixon
Cliffs, Buckwampum Mountain, Chestnut Hill, and &als Run Floodplain).

6.3.1 Historic Amenities

There are a variety of Pre-Columbian (Native Amaamjc Amenities in the Gallows Run
Watershed and the surrounding Lower Delaware Rregion. When European explorers,
traders, and settlers first arrived in Northern IBu€ounty, they found it occupied by a highly-
developed and thriving Lenape culture- a cultureexistence for a thousand or more years
before their arrival. The Gallows Run Watershed was drt.enapehokingor land of the

37

Gallows Run Watershed Association, Forbes Envirortat& Land Use Planning, & Borton-Lawson Engineers




The Gallows Run Watershed Restoration & Proted®ilam

Lenape Lenapehoking included an area along the Middlamic Coast from New York Bay to
Delaware Bay, and a very large land area nestlédeem the Hudson and Delaware River
Valleys.

One watershed landowner, living at the confluerfct® Gallows Run and Nockamixon Creek,
came forward during the course of this study toresteavariety of Native American artifacts
found on their property. Although no conclusionaynibe made without further investigation,
Lenape members serving on the advisory committéednthat the collection was comprised
primarily of pointsandflakesfrom the woodland periods (ca. 1000-400 years.a§mjints are a
finished product, and may be found in any locatidrere game may have existed. However,
flakes are stone tools made at the site wherewleey found. Generally, the more flakes found,
the more likely the habitation was year round. id&&bly missing from the collection were
grinding and pounding stones, but the collectios fwam one field in particular and may not be
comprehensive.

English settlers arrived in Nockamixon Townshipward 1735. The Germans arrived sometime
prior to the American Revolution. Historic accoaimtote how Native American culture was

quickly replaced by European culture in the reglarii742, Nockamixon Township was formed

by petition and included a 17, 000 acre territoryhis acreage diminished in 1890 when
Bridgeton Township became a separate township.

Probably the most infamous illustration of how loEaropeans expanded their land base, in the
Gallows Run Watershed and Bucks County region, ttvadValkingPurchaseof 1737. One of
many Walking Purchase markers is located on Rolfe (Burham Road) and Gallows Hill
Road.
Photo 6-2
Walking Purchase Monument

Source: Forbes Environmental & Land Use Planning
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By the mid 1700'’s, loss of land, warfare, diseas®] alcohol had taken its toll on the Lenape
culture. Diseases such as small pox, measlesilisygicarlet fever and malaria ran rampant, as
natural immunities against European diseases diderist for the Lenape. Loss of land to
colonial farmers and timber cutters resulted in #estward migration of Lenape from the
Delaware Valley to Ohio and Indiana, and northwiardntario, Canada. Lenape descendents
however, still reside in the region and throughBeahnsylvania and New Jersey, and the project
benefited due to Lenape Nation representation emptbject advisory committee.

Photo 6-3
Lenape Nation Spokesperson, Jim Beer

Source: Forbes Environmental & Land Use Planning
6.3.2 European Historic Amenities

William Penn was thirty-eight years old when hestfistepped into Pennsylvania and Bucks
County history. One of Penn’s first tasks was ¢onplete a survey of his land grant. He
appointed his cousin William Markham to complete thsk. Ever since the completion of the
Penn Survey, the northern Bucks County region leas Iphysically and economically tied to the
Delaware River and the port city of Philadelphiaeiually Lenape travel corridors became
well-traveled stagecoach routes between Philadekphd Easton (e.g., Easton Road, 611).

Natural resources such as timber, flour, agricaltyroducts, coal/coal dust, and many other
commodities have historically flowed freely betwebe villages located on tributaries like the
Gallows Run and the Delaware River. Observabléohicslinks to Philadelphia within the
Gallows Run Watershed and surrounding region ireltmhdways, canals, mills, bridges, and
villages developed along early transportation domns.

The following list of historic and cultural amemisi in the Gallows Run Watershed was listed in
Durham and Springfield, and Nockamixon Township @oghensive and functional plans:

* The Ferndale Innis located on the Nockamixon Creek at the corneClufirch Hill
Road and Easton (Route 611) Road. It served adearsst stop for travelers, and
remains the historical focal point of Ferndale.eThin dates back to the early 1800’s.

» The Delaware Canal crosses over the Gallows Run and runs along theetow
Delaware Wild and Scenic River. Completed in 18Bg&, Delaware Canal has many
federal and state historic distinctions, and isaative of early industry in our region.
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» Saint Luke’s Church and Cemeteryis located on Church Hill Road, in the village of
Ferndale. The church was originally organized ib2l’As the Nockamixon Union
church.

» Schoolhousesare located throughout Nockamixon Township and iwithe Gallows
Run Watershed. Two are located in proximity tol@a Run, and others along its
tributaries. Many of the f9century schoolhouses have been converted to gquaint
private residences.

» Stone Arch bridgesspan the Gallows Run in two locations on Old Ea®toad. The
one pictured in the photograph below was recerglyovated, illustrates colonial
building techniques, and provides an historical feghly valued by local residents.

Photo 6-4
Old Easton Road Stone Arch Bridge

i

Source: Forbes Environmental & Land Use Planning

* The Village of Ferndalestill remains at the corner of Easton Road (Rout€) &nd
Church Hill Road at the confluence of the ChurchH Rbad (unnamed) tributary and
the Nockamixon Creeldntil 1880, Ferndale was known Bsim Corneiin reference to
a rum distillery once operating in the area. Adigated previously, the Ferndale Inn is
still operating, while the wheelwright; blacksmittreamery and shoe factories are long
gone.

* The Village of Kintnersville is located in the Gallows Run Valley, on GallowsnR
and along Easton Road (Route 611). In 1860 thmgdél of Kintnersville contained
twenty homes, a hotel, general store, lumber nmdl Erge flourmill. The remaining
homes, antique shop, post office and commercigisktll exude a small village feel.

6.3.3 Present-Day Recreational Amenities

As noted previously, recreational amenities areafale for a number of reasons, including their
water quality buffering and groundwater rechargaeatdities. The following list of recreational
resources was obtained from the municipal comp@terplans, and open space plans for the
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three municipalities. The following list containgtise and passive recreational amenities located
within the Gallows Run Watershed:

* The Bucks County Equestrian Parkis located on Easton Road (Route 611) on the
Nockamixon Creek. The park contains three prinmtebutaries to the Nockamixon
Creek. This 250-acre park is located entirelyha Gallows Run watershed and is
augmented by approximately 18 miles of horse gadements. The trail easements
have the potential to form a linear park throughdatkamixon Township. Equestrian
events take place in certain seasons and the #mlsised frequently by horse back
riders and hikers.

» A portion (approximately 80 acres) State Gamelands #5§just east of Center Hill
Road) is located within the headwater areas torakw®allows Run (unnamed)
tributaries. Land within the state holding alsoimsathe Tinicum Creek watershed.
There are hiking trails within the state gamelaadsl seasonal, licensed hunting is
permitted.

 The Delaware Canal State Parkwas listed in the historic amenity subsection (see
6.3.2), but the towpath serves a recreational ma@s well. Approximately 2, 500
linear feet of canal towpath is located in the @a#f Run Watershed.

« Camp Nockamixon is a private overnight camp with a variety of sstronal
amenities. This 106.6 acre parcel also serves lasffar to a large portion of the
Gallows Run and at least two of its tributarieie Beasonal camp hosts children from
urban areas and provides swimming, hiking, peddkgtibg, fishing, overnight cabins
and a variety of required services for long-tersitsi

6.3.4 Significant Natural Resource Amenities

The introduction to this section noted a varietyedisons for protecting entire watersheds and
the significant resources within them. The Galldtsn Watershed is part of a much larger
physiographic and geological region. Accordingth@ Natural Areas Inventory of Bucks
County, PA, the Bucks County region is naturallyedse (Rhoads & Block, 1999). Further,
Bucks County contains a variety of geologic formas, which adds to the habitat diversity of
the region. Within the naturally diverse regionslithe ecologically-significant Gallows Run
Watershed.

The Bucks County Natural Resources Inventory lestgariety of significant natural resource
features throughout the County. Ecologically sigaift sites were prioritized based on four
levels of importance. There are four priority @ar@athin the Gallows Run Watershed. Priority
one sites (e.g., Nockamixon CIiffs) are those dit@gng statewide and countywide significance.
Priority two sites are those sites having countgaifynificance, and in some cases statewide
importance. Priority three sites (e.g., Buckwampdountain and Chestnut Hill) have local or
countywide importance. To some degree, priorityeehsites have somewhat degraded
occurrences of state-listed rare species. Prigtitgites (e.g., Kintnersville, Gallows Run
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Floodplains) have localized biological or ecologjicasources that are important at the local

level.

Nockamixon Cliffs- The Nockamixon cliffs are located along River RgRoute 32)
at the confluence of the Gallows Run with the LoWefaware Wild and Scenic River.
The north facing cliff community averages 250 fabbve the Delaware River. The
cliffs are comprised of geologically significantuBiswick shale and they contain mixed
hardwood woodlands. Other than their majestisthetic value, the Nockamixon
Cliffs have the following notable features: Virginpine, Sugar maple, sedge,
Rosewood sedum, and White heath aster. The sitegmrded as one of the most
important botanical sites in southeastern Pennsidva The Heritage Conservancy
holds conservation easements along 24 acres ofaxugkn Cliffs as well as non-
binding agreements with owners of 470 acres as qfaits Natural Area Registry
Program.

Buckwampum Mountain- Buckwampum Mountain is located on Buckwampum Road
in the Gallows Run (and Cooks Creek) headwatersafdae geology is Triassic shale
and quartzite. The hilltop and forested hillsidestain seeps, wetlands and other
notable features including: Red oak-mixed hardwéa@st, Red maple-black gum
palustrine forest, and 58 bird species includingrda@ breeders. Several parcels on
Buckwampum Mountain are privately owned, while Tcpé on the hilltop are owned
by Bucks County.

Chestnut Hill- Chestnut Hill is another Gallows Run (and CookseRyeneadwater
area composed of Triassic shale and quartzite. eXtensive woodlands are adjacent to
the Monroe Border Fault and contain the followirgndicant features: Red oak mixed
hardwood forest, and 63 bird species includingdr@ breeders. Several land owners
own parcels on the site.

Gallows Run Floodplains (Kintnersville)- The Gallows Run floodplain is located in
the vicinity of the American Grill between Routel6and the Delaware Canal. The
floodplain is noted as it contains extensive fldadp wetlands and backwaters.
Notable ecological features include: Blue jointdecanary grass emergent wetland,
Tussock sedge marsh, and Sycamore-River birch-Bier-8oodplain forest. A large
portion of the lower stem of the Gallows Run (etlge, American Grill and surrounding
parcels) is therefore considered a natural resquiodty area.

In addition to the four priority sites, the GalloiBun Watershed contains preserved and
unpreserved open space areas. The land use poftibis plan noted that 1,907 acres of the
land area within the Gallows Run Watershed are idensd agricultural (See Section 4).
However, only 229 acres of this land are presethisaligh the Bucks County Agricultural Land
Preservation Program (BCALPP). The two preseraenh$ in the watershed include: The 81-
acre Clarence and Paul Berger Farmstead (RouteaditR)he 148-acre Dorothy and J. Howard
Roth Farmstead (Church Road Area).
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The land use information noted that approximateB82 acres of the watershed are forested,
341 acres are meadow, 75 acres are open spack? ates are water. Only a small percentage
of open space is preserved (See Section 4). Btanoe the Heritage Conservancy has preserved
the 137.5 Rufe property (Center Hill Road). Oxéitonal parcel noted in the Nockamixon
Open Space Plan as “open space” is the Bucks Cawmtyed Hidden Valley Landfill. This
parcel is further evaluated in Section 7 of thignplas it is a closed and remediated open space
area. The Hidden Valley Landfill site is an 87eaparcel located on Easton Road (Route 611).

6.4 Corridor Assessment Findings, Amenities

In addition to obtaining information on the featinealued by the public, the historic, cultural

and natural amenities present in the Gallows Rute¥§hed, and creating GIS maps showing the
extent and location of watershed amenities, thgeprdeam also completed research and field
work to identify environmental amenities in theemand tributary corridor areas. For this study,
the river corridor was identified as land adjoinithg creeks and 75 feet from each river bank.
The following subsection contains research findingsthe extent of riparian buffer, and other

amenities found within the river and tributary cdors.

6.4.1 The Riparian Buffer Assessment Project

A riparian buffer is an area of vegetation thamigintained along a stream to stabilize its banks,
filter out sediment and pollution, absorb excessients, cool the waters and provide food and
cover for wildlife. Before completing the corridassessment for the Gallows Run and Gallows
Run tributaries, a recent riparian buffer assessmgmject was consulted (Heritage
Conservancy, 2003).

The Riparian Buffer Assessment Project (RBAP) wasgeted using a series of helicopter
flights over the main stem and selected tributapiethe Gallows Run and many other creeks in
the region. A videotape was used to evaluate retrearridor conditions. Next, a set of

benchmarks was established by matching stills filoenvideotape with photos taken at ground
level and the 1"=400' black and white high altituakrial photographs for known locations.

These benchmarks were used as a guide to intehgrdull set of aerial photos and classify all
the named tributaries in the watershed. A sesfesomputerized Geographic Information

Systems (GIS) maps and digitized photos (1":408fe3cshow sections of the creek exhibiting
healthy riparian buffers and those requiring addai riparian forest buffer.

Study maps indicate that riparian buffers throughtbe Gallows Run Watershed are relatively
intact. However, there are some areas where aipdsuffers are lacking. The most notable
example is the main stem Gallows Run in vicinityOdfl Easton Road and Ealer Hill Road. The
RBAP maps indicate that approximately 2000 linezat fwould benefit from riparian buffer

plantings. The second area is located along thamed tributary (T-10 for fieldwork purposes)

on approximately 1750 linear feet of non-bufferebdutary. The third area is located along
Church Hill Road. This unnamed tributary to theckimixon Creek (T-11 for fieldwork

purposes) contains three areas, each approxima@€lylinear feet, lacking adequate riparian
buffer. Overall, project fieldwork for th&allows Run Watershed Restoration and Protection
Plan confirmed the findings of the RBAB. Recommendedtbmanagement practices for the
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most eroded areas lacking an adequate buffer aeel mothe conservation management portion
of this study (See Section 7).

6.4.2 Corridor Amenities

The next step involved completing an overview ofeaities within the Gallows Run and its
tributaries. This phase of the project was coneplah the field, from October to December
2004. Project team members had assistance froihadlstudent watershed volunteers. After
obtaining and analyzing research information froxmsteng resources, the project team and
community volunteers completed the river corridagldd assessment phase. Open space
containing undeveloped forest, mixed forest, arabgy meadow areas form a protective barrier
between developed land and ground and surface westeurces and the areas were documented
and noted as resource amenities.

Photograph 6-5
Gallows Run Watershed, Corridor Field Assessment Manteers

The information collected included corridor landr@sship (e.g., public, private or other), land
use (e.g., residential, agricultural, open spaasyl terrain (e.g., flat, gently rolling, or steeply
sloped). If the corridor area was categorized@menacpace, field technicians noted whether the
open space contained forests, open fields, floaagpland/or wetlands. Field technicians also
noted physical features associated with the creskfi(e.g., width, depth, flow) as well as
biological/ecological features (e.g., location &xtent of pools and riffles).

The amenities located in the field and within thee& corridor were mapped using the
Geographic Information System (GIS). Findingsilimstrated on the Amenities map (Figure 6-
1). Each amenity is listed on an associated digéabase and in the hard copy tables (See
Appendix B).
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INSERT FIGURE 6-1 AMENITY AREAS MAP
ALSO INSERT CLEAR READABLE TABLELISTING AMENITIES

45

Gallows Run Watershed Association, Forbes Envirortat& Land Use Planning, & Borton-Lawson Engineers



The Gallows Run Watershed Restoration & Proted@tam

Table 6-1

Amenities Key
MAP ID DESCRIPTION
Community Identified Amenities
T2-CQ-A2 Conserved Put Property
T2-CQ-Al Steams Ponds Forest
T1-CQ-Al Wetlands
T10-CQ-A3 Conserved Put Property
T10-CQ-Al Old Cemetery
T10-CQ-A2 Forested Land
T6-CQ-Al Meadow
CQ-Al Wetlands
T2-CQ-A2 Conserved Put Property
T2-CQ-Al Steams Ponds Forest
T1-CQ-Al Wetlands
T10-CQ-A3 Conserved Put Property
T10-CQ-Al Old Cemetery
T10-CQ-A2 Forested Land
T6-CQ-Al Meadow
Field Survey Located Amenities
A-1 Lynn Island
A-2 Confluence
A-3 Delaware Canal
A-4 American Grill Property
A-5 Pond/Floodplain Behind Gristies
A-6 Kintner Road Bridge
A-7 Woodland Buffer
A-8 Woodland Buffer
A-9 Old Easton Bridge
A-10 Old Easton Farmstead
A-11 Traugers Road Farmstead
A-12 Traugers Road Home
A-13 Camp Nockamixon
A-14 Pond
A-16 Camp, residential
A-15 Camp
N-Al Historical Ferndale Bridge
N-A2 Floodplain
N-A3 NA
T1-Al Kintner Hill Road
T1-A2 Kintner Hill Road
T2-Al Kintner Road
T3-Al Open Space (woodland), residential
T3-A2 Open Space (woodland), residential
T3-A3 Open Space (woodland), residential
T4-Al Open Space (woodland), residential
T5-Al Open Space (woodland), residential, commercial
T5-A2 Residential, agricultural, open space (field & wetland)
T6-Al Camp
T7-Al Crossing Durham Road
T7-A2 Residential, open space (wetland)
T7-A3 Buckwampum
T8-Al Commercial, agricultural, open space (field)
T8-A2 Open Space (woodland), residential, agricultural
T9-Al Open Space (woodland), residential

Note: Complete amenities data is found on Excel table in Appendix B
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7.0 Identification of Problem Areas/ Pollution Souces

7.1 Definition of Problem Areas/ Pollution Sources

In order to begin to address watershed restoratitiatives, watershe@roblem areashould be
identified and assessed along with the amenitise following section of the plan describes
areas within the Gallows Run Watershed that shbelcestored.

Problem areas amdressorssituations that may cause chemical, biologicghtoysical or habitat
degradation of a watershed or hydrologic systemBg@degy, 2004). Stressors are identified
disturbances or natural changes to the hydrolagamjaatic system such as increased flooding or
poor water quality. Problem areas can be classifito the following major categories, although
the type of problem may overlap categories:

* Flooding (regional versus local)

» Erosion (from disturbed construction sites andastréank erosion) and sedimentation
» Water quality problems

* Pastures

Problem areas may or may not be associated witirgpagenic (man-made) disturbances to the
land or hydrologic system such as an increase emmnous area or earth disturbance that
contribute to the problem. Both types were recorfie the Gallows Run watershed and are
discussed further below.

Flooding

The main stem of the Gallows Run and its tributargeriodically experience flooding
conditions. The areas within the watershed immebjiaddjacent to Gallows Run and various
low lying wetland areas are generally subject tmaniflooding after rain or thaw conditions.
Flooding in the watershed can be classified into tategories: 1) local flooding caused by
inadequately sized storm culverts or roadside oblanand 2) flooding caused by the location of
structures within the floodplain of the major tribties. The Delaware River will overflow its
banks during longer duration storms, whereas l8oalling will occur during shorter duration
storms. For instance, the Delaware River backthapGallows Run and causes flooding in the
vicinity of “The American Grill” near Kintnersvilleand Route 611. In fact, the River's
backwater during the calculated 100-year flood mos$efor a distance of 4,570 feet upstream on
Gallows Run, or to Fire Line Road. Backwater frma River has flooded the lower portion of
Gallows yearly in 1901 to 1904, 1933, and 1936ond.900 to 1955, 19 major floods occurred
on the River. The largest floods on record weee 1B55 flood, and the Spring, 2005 flood.
Stormwater management in the Gallows Run watersleetittle to elevate flooding from the
River, however, stormwater management will help\adite flooding from the shorter duration,
higher frequency storms. There is no official It flooding events in the Gallows Run
watershed, however, this information (date, duratioigh water marks) should be tallied to
better analyze flood event recurrences. In additi@ving a recording steam gage located on
Gallows Run upstream of the Delaware River backwiattuence would aid in quantitatively
analyzing the Gallows Run hydrologic budget. TWw@uld provide useful information for base
flow determination, flood events and indirectly,teraquality analyses.
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Ealer Hill Road has been a flooding problem duentalequate roadside swale and driveway
culvert capacity and by increased flows and volurfresn development in the watershed.
Flooding was reported in the Ferndale area. Tbedfhg is caused by steep slopes allowing
very little of the rainfall to infiltrate, increadedevelopment in the watershed and inadequate
roadside swales and culverts. The typical soluimwolves performing a hydrologic study to
determine pipe size and replacing the pipe witmoggrly-sized unit. Costs are typically borne
by the owner of the road. A hydrologic/hydraultady should be performed and appropriate
solutions devised to handle the design flood flows.

Currently, Nockamixon Township is working closelythwtheir Township Engineer and the
landowners on Ealer Hill Road to address histdaoding problems. Nockamixon Township is
covering the cost of the engineering, permittirapstruction, and the majority of materials. The
landowners are being asked to cover some mateoats.

Erosion and Sedimentation (E & S)

Erosion can be classified into 1) erosion caused fromudistg the natural vegetation during
construction, 2) stream bank erosion caused by vemaoegetation from the banks or, 3) man-
made features (e.g., obstructions or other megstirascreate a change in stream direction or
stream flow. Streambank erosion is a natural m®deat follows the balance of energy resulting
from hydrologic regime changes within a given wsledd. Howeveraccelerated streambank
erosionis not natural and may be caused by removal o¥éigetation and its root system which
held the soil in place, an obstruction or othetutlsance along the stream which may redirect
the flow towards the streambank, or activitieshia tip gradient watershed which increase flows
and in turn velocities causing erosion, increaséank width and height, and loss of littoral
habitat.

Sedimentatiof the eroded soil material results when the vegexcslow to a rate that the flows
can no longer carry the soil material, and the paifticles drop out of solution and settle.
Sedimentation oftentimes occurs where the slopéiseothannels flatten or at bridges where the
channel has been widened. Gravel deposits withéais beds can restrict waterway openings
under bridges. The proposed solution typically lmge performing a hydrologic study then
increasing the hydraulic capacity underneath tredw@y by removing gravel and sediment.
Costs are typically borne by the owner of the kidgSedimentation of fine grain soil fills in
microhabitats between cobbles and gravel in stredsybsignificantly decreasing the benthic
community diversity and spawning areas, often texyln reduction or loss of fisheries.

Streambank erosion is a problem in the Gallows Riatershed, and as more development
occurs, more erosion and sedimentation can be #gecThe Bucks County Conservation

District is responsible for administering Title 26hapter 102 (Erosion Control Regulations).
These regulations address accelerated erosiorhamggulting sedimentation from earthmoving
activities. Enforcement of erosion and sedimentategulations, and the permanent stabilization
of exposed areas and proper stabilization of cHanoé conveyance will reduce erosion

problems.
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Water Quality Problems

The Hidden Valley Landfill has also been found &dontributing pollutants to the Nockamixon
Branch of the Gallows Run. The Palisades High Schastewater treatment also contributes
contaminants to the Nockamixon Branch. Althoughupion levels are lower than in the past,
they could still cause a stress on aquatic orgamisithese are discussed in more detail later in
this section of the plan (See Section 7.5.4).

Pastures

Pastures have been placed in their own categocg shey contribute to erosion, sedimentation,
flooding and water quality problems identified abovThere are a number of horse and cow
pastures in the Gallows Run Watershed. The typeature encountered ran right up to the
stream banks that are devoid of vegetation. Ths two effects, the root structure, which

prevents stream bank erosion, is missing, andttdreng/ater runoff from the pasture is quickly

transported to the stream. The compaction of tllefreon horses or cows prevents rain water

infiltration and increases runoff which in turn cexcrease localized and downstream flooding.
The sediment in the stormwater carries with it, silitrients, pathogens and bacteria, all
pollutants commonly associated with eroding andacted pastures.

7.2 The Importance of Clean Water

Clean water is perhaps the most pressing envirotahand cultural issue facing humans today.
Less than one tenth of one percent of water opldneet is considered suitable and accessible for
drinking. Maintaining clean water for drinking, smming, boating, aquatic life, and industry is
imperative to sustain the quality of all life. Owrater resources are holistically connected
through the hydrologic budget. The hydrologic betdtan be defined as:

P=RO+Re+ET+S Where:

P = Precipitation

RO = Surface Runoff
Re = Recharge

ET = Evapotranspiration
S = Storage

Precipitation includes rain, snow, sleet and h&urface runoff is the portion of the rainwater
that hits the ground, and then flows overland ®dtreams. Recharge is that portion of rainfall
that infiltrates in the soil and eventually reacties groundwater table. This water flows through
the subsurface system and either contributes t@adéer or replenishes the stream base flow.
Evapotranspiration is evaporation from respiratofrplants. Storage is temporary storage of
water in aquifers, streams and reservoirs. Thigmatentually comes out of storage and exits
the system via ground or surface water flow. Asloa seen by the descriptions above, the entire
hydrologic system is interconnected, therefore nie goortion of the hydrologic system is
affected, whether water quality or water quaniitgffects the other components. It is therefore
imperative to maintain, improve, or restore ourevaesources.
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7.3 Public Input Regarding Problem Areas

Information on drainage problems and proposed isoisitwas solicited from each citizen within
the Gallows Run watershed by providing questiomsato each watershed group member, and
citizens in the watershed early in the study. Iditoh, trained watershed association members,
students and citizens performed a field surveyis @hta was recorded on forms and placed into
the GIS. Problem areas were also discussed andgnented upon at advisory committee,
watershed association, and public meetings (Seegyp B).

7.4 Corridor Assessment Findings, Problem Areas

Association partners, volunteers and the consultabtained, reviewed, and quickly applied
existing land use, zoning, water quality, water mjityy, nonpoint source pollution, and other
related information (policy & data) to this unigsieb watershed.

With regard to the field assessment, Forbes antbBdrawson were hired to train volunteers to
identify those areas in need of restoration andtiaddl protection. Volunteers toured the
watershed with the consultants. Volunteers did begin the field assessment until they fully
understood the information to be obtained. The GRW#ked with PADEP and other local
agencies to create a standardized field asses$aonentSince a good number of volunteers were
high school and middle school students and teadhams Central Bucks and Palisades School
Districts, two field assessment workshops were igex for students and one workshop for
students and adults. Therefore, the volunteers agked to attend three workshops.

Once the volunteers were adequately trained, theyarm completing the restoration and
protection field assessment. The focus of the assm® was to identify nonpoint source

pollution problem areas. The location of nonpoiotirse problem areas as well as amenities
protecting the water resources from nonpoint soyvo#ution were recorded. Volunteers

collected stream geomorphologic information, angpea the location of problem areas (e.qg.,
excessive stormwater runoff, flooding problems, essive erosion) and amenities. All

information collected in the field assessment whkqd on existing geographic information

system (GIS) maps provided by the previously idiexttipartners (See Figure 7-3).

The problem area map depicts the location of prokdeeas relative to the surface water in the
watershed. The problem areas identified throughctthmmunity survey are shown on the map
using a dark cranberry colored triangle while thhebfems identified through consultant-led
observations are shown using filled, cranberry mmlocircles. The location of the Hidden
Valley Landfill is also shown on the map.

In numerous locations more than one type of probhas identified. A graduated symbol was
used on the map to show where multiple problemggent. A small symbol indicates a single
problem in an area while larger symbols indicatdtipie problems in an area. The size of the
symbol is proportional to the number of problemenidfied for the particular area. The USGS
topographic map is used as a base for the probleas anap.
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Photograph 7-1
Problem Area Field Assessment

Source: Forbes Environmental & Land Use Planning
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INSERT Figure 7-1 PROBLEM AREAS MAP

PLEASE ALSO INSERT READABLE TABLE LISTING PROBLEM A REAS
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Table 7-1

Problem Areas Key
MAP ID DESCRIPTION
Community Identified Problem Areas
CQ-P1 Flooding
N-CQ-P1 Ferndale Flooding
N-CQ-P2 Erosion on Center Hill Tributary
N-CQ-P7 Cabot Site
T2-CQ-P1 Forest Harvesting too close to stream
T2-CQ-P2 Malfunctioning Basin/ Water Quality
N-CQ-P4 Erosion, Lack of Buffer
N-CQ-P4 Public Septic (?)
N-CQ-P3 Fairhill Road Flooding
T11-CQ-P1 Well Running Dry
N-CQ-P6 Vets Field Flooding
CQ-P1 Flooding
N-CQ-P1 Ferndale Flooding
N-CQ-P2 Erosion on Center Hill Tributary
Field Survey Located Problem Areas
P-1 Stormwater Outfall-4'
P-2 Stormwater Outfall-2'
P-3 Obstruction/ Invasives
P-4 Streambank Stabilization Efforts
P-5 611/32 Bridge
P-6 Riverbend Furniture
P-7 Route 611 Erosion
P-8 Old Easton Road Bridge
P-9 Ealer Hill Road Flooding
P-10 Old Easton Road Bridge
P-11 Trauger's Road Crossing
P-12 Trauger Family Rd Property
P-13 Camp Nockamixon
P-14 Lack of vegetation buffer
P-15 Storm water control
P-16 Horses
P-17 Cows
N-P1 Pumping Station
N-P2 Home
N-P3 Old Easton, Church Hill Road
N-P4 Swamps, auto use
N-P5 Driveway Crossing
T1-P1 Kintner crossing
T1-P2 Outfall
T1-P3 Accelerated erosion
T1-P4 Porch
T2-P1 Horse Pasture
T2-P3 Runoff from tributary, sedimentation Kintner Ridge
T2-P2 Erosion at bridge, close to road
T3-P1 Two culverts on either side
T3-P2 2 culverts on both sides of stream, backup of water
T3-P3 Rechanneled stream
T3-P4 Deepest gully in streambed
T3-P5 Ealer Hill Road Flooding
T4-P1 Bridge under 611
T6-P1 Erosion at confluence
T6-P2 Undersized pipe
T6-P3 Roadway crossing and large underground pipe
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MAP ID DESCRIPTION

T7-P1 Privy

T7-P2 Bank eroding with pooling

T7-P3 Use by ATUS (in H20 possibly)

T8-P1 Animals close to stream

T9-P1 Farm on hill, tilled right up to stream

T10-P1 Steep bank and slope

T10-P2 Erosion/ trib course

T10-P3 Natural erosion

T10-P4 Metal dumped in around tributary, limited buffer on right
T10-P5 Buffer compromised, debris carried downstream from site
T10-P6 Pooling below bridge

T10-P7 Natural erosion

T11-P1 Church Hill Road along Trib 11

T11-P2 #521 and #515 Church Road

T11-P3 Nockamixon road

T11-P4 No buffer

T11-P5 Groundwater, water pollution

T11-P6 Accelerated erosion, sedimentation, water pollution
T12-P1 Horse Park

Note: Complete problem areas data is found on Excel table in Appendix B

7.5 Research Findings, Problem Areas
7.5.1 Measurement and Attainment of Groundwater Quatity and Quality

Based upon data collected by the Bridgeton-Nockamikinicum Groundwater Management
Committee within the Gallows Run watershed, theugdwater supply within the watershed
appears locally sufficient to meet current neettbpagh highly susceptible to over-exploitation
Two of the wells monitored by the study are locatathin the Gallows Run watershed and
several of the monitored wells are located arotwedperimeter of the watershed boundary. The
groundwater table, and its response, varies thiauigie watershed. In addition to precipitation
events, the groundwater table is also subject tbdrawal. Monitoring of the water table in the
northern and western portions of the watershed esigthat the water table is immediately
impacted by groundwater extraction from wells iegh areas. This observation suggests that
either there is a limited amount of water in theitey or (more likely) that the transmissivity of
the geological formation is low. In either cases tmakes the aquifer highly sensitive to excess
withdrawal. On the other hand, the groundwateletab measured in monitored wells within the
south and eastern portions is not significantly astpd by extraction from wells in this area.
This suggests that there is either a relativelgdaamount of water in this aquifer, or that the
transmissivity is significantly greater than therthern aquifer. This aquifer is much less
sensitive to withdrawal. It is important to nobat this type of study does NOT allow us to draw
conclusions regarding the development potentiglitbier aquifer, nor does it provide insight into
the groundwater-surface water connectivity.

There have been reports of drinking water testorgstispected well contamination on Kintner
Road (by Countryside Road), Fireline/Lehnenberg dRoRoute 202, and Chestnut Hill.
Understandably, there is a hesitancy to releaseadditional information on specific problem
areas for fear of a decrease in property value. Bineks County Health Department, logs in
bacteriological sampling information but does nobvide findings to the general public. A
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potential source of contamination of these welly i@ malfunctioning septic systems. There
have been anecdotal reports of malfunctioning sepgstems in the Ferndale area, however
formal confirmation was not received from the BudRsunty Department of Health. The
Townships should update their Act 537 Plans andl@giie malfunctioning septic systems so
that they can be repaired.

Figure 7-1 shows the status of Act 537 Plans byrnghip in the Gallows Run watershed and
surrounds. Act 537 Plans are official sewage plwas municipalities must prepare. These
plans look at a survey of failing septic systemg plans for the future of wastewater disposal in
the Township. A potential criteria for waste dispboptions is their groundwater recharge
potential and the export of water from the watedshEhese options need to be reviewed and
reprioritized when the Act 537 plans are updatéa.cording to Figure 7-3, Nockamixon and
Durham Township’s plans are over 20 years old dodlsl be updated. In addition, Springfield
Township’s plan is at least 5 years old. In therim, the Watershed Association should make
people aware of proper maintenance of septic systerd how to spot malfunctions.

Municipality Plan Age = |nterstates
[ Planless than 5 years old ~Murm— Major Rivers

|:| Plan betvween 5 and 10 years old : Courties

l:l Plan betvween 10 and 20 years old
- Plan older than 20 vears

Figure 7-2 — Status of Act 537 Plans in Buck County
7.5.2 Measurement and Attainment of Surface Water Qality

The water quality of the Nockamixon Branch of thall@vs Run and downstream section of the
Gallows Run, below the confluence of the Nockamireek, were seriously impaired several
decades ago from leachate discharged into thenstfeam the Hidden Valley landfill site.

Hidden Valley Landfill site is located on Route 6hkxt to the Bucks County Horse Park and
across from Laurel Hill Road. There are still cate lagoons (former treatment system along
with spray irrigation) and buildings on the sitét. was operational until the late 1970's. The
facility was purchased by Bucks County and a letchallection system was installed to treat
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leachate from the landfill. Five treatment wellsrgvén place after closure due to evidence of
surface leachate at the backside of the landfilvels of leachate were and continue to be low.
The Bucks County Department of Health still morsttite discharge once per year.

The Palisades high school wastewater treatment ansecondary treatment facility with a 21,

500. gal/day maximum design flow rate. The disghas located on the Nockamixon Branch at
Ferndale. The average flow rate for the facilgyliv, 000 gall/day. Secondary treatment design
includes 1) grinder, 2) equalization tank, 3) éaegration compartment, 4) 2 holding tanks, 5) 2
section clarifier, 6) chlorine contact, and 7)cti@rge to Nockamixon Creek. The equalization
tank added on in the 1980’s to handle increasetkestypopulation.

The existing permit expires in July 05; thereforeeaewal application should be in process
(PADEP) at the present time. Nutrient requirementhides:

« Ammonia as nitrate requirements (winter: 13 mgil amax of 26 mg/l & summer: 20
mg/l and max of 40 mg/l).

* Mass loading limits or Ammonia as Nitrogen limigtérements (winter 3.6 lbs/day &
summer 2.3 Ibs/day).

Two recent notice of violations (NOVs) included %jolations for submitting discharge
monitoring reports late and 2) high ammonia lewkising June, July and September 2004 as
follows:

* June/July/September monthly average concentratiutslexceeded.
e June/July/September monthly mass loading limiteeded.
* Minor fecal limit average in July exceeded (mingceedences).

The September exceedences were most likely dueddifig (Hurricane Ivan). The June & July
exceedences were most likely due to operationabl@ness. The facility has remained in
compliance since then.

Several water quality assessments completed shecelosure of the Hidden Valley Landfill
system suggest a significant improvement in theewgtiality of the Gallows Run. The most
recent assessment of the surface water qualityeoGallows Run is based upon 2001 biological
data collected by the Pennsylvania Department ofirBnmental Protection for its Surface
Water Assessment Program. As part of this progrerstate assessed the water quality of the
Gallows Run at six evaluation points dispersedughout the watershed as shown in Figure 7-2.
The first station assessed is located near the hmoluthe Gallows Run. The next station is
situated within the first upstream unnamed tribptdowing into the Gallows Run from the
south. Two additional stations the assessment exahwere located in the Nockamixon Creek
and two others upstream within the Gallows Run n&tem above the confluence of the
Nockamixon Creek.
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INSERT Figure 7-3 PADEP SAMPLING LOCATION - BIOLOGICAL
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The investigation found stoneflies at every locatmd an abundance of mayflies and caddisflies
at all stations except for the two study pointsated within the Nockamixon Creek. Typically
these species are indicators of good water quwalditiyin the watershed as they are relatively
intolerant to pollution and rapidly respond to firesence or absence of pollution. The absence
of mayflies and caddisflies, or a slightly lessatse biotic community within the Nockamixon
Creek, suggests that water quality in the Nockamifyeek may be slightly reduced or the
habitat slightly less desirable than the rest efifatershed.

The aforementioned analysis is underscored by ibkchndex ratings included in the 2001
surface water assessment. These ratings includethe assessment are based upon the
Hilsenhoff Biotic Index (HBI). Generally the HB$ the measure of the sensitivity of organisms
to existing water quality. Organisms are assigraddes depending on their tolerance to organic
compounds. The less tolerant an organism is temaiality impairments, the lower the
Hilsenhoff value. HBI is calculated by multiplyiripe tolerance value by the percentage of
individuals in the community. This yields an HEilue of between 0 and 10 which correlates to
the degree of impairment of the water. Table &fslthe typical correlation between HBI and
water impairment (Reif, 2002a).

Table 7-2 Hilsenhoff Biotic Index

HILSENHOFF BIOTIC INDEX

Value Water Impairment

0-4.5 None
4.51-6.0 Slightly
6.51-8.5 Moderately
8.51-10.0 Severely

Generally speaking the presence of a diverse esysf organisms with a lower tolerance to

organic pollutants will result in a higher HBI aachigh water quality. Conversely, the absence
of diversity and/or presence of organisms with ghhiolerance to pollutants produces a higher
HBI which is indicative of lower water quality.

A very cursory biotic assessment was completedndutihe course of this study by others.
Within the Gallows Run watershed all of the stagianvestigated contained four or more
families with an HBI of 3 or less and six or moaanilies with an HBI of 4 or less. Only those
stations within the Gallows Run, both above andWwelhe confluence with the Nockamixon
Creek, contained a dominant family with a Hilserih@iting of 4 or less. The others sites
contained a dominant family with a Hilsenhoff ratiof greater than 5. All stations examined,
except for the uppermost station in the Nockami€oeek near the former Hidden Valley Land
Fill site, contained biotic communities dominatgdfamilies with a HBI of 5 or less, providing

another indicator of good water quality within thatershed.

The HBI analysis was performed independently o$ #ssessment. In the future, biological
assessments should be coordinated with habitatfiahdries studies and several biological
indices such as the EPA Rapid Bioassessment PtatieB®) and Brillouin’s Diversity Index
(BDI) obtained to compare results with the HBI.
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Thus, both the diversity and species of organismasd within the Gallows Run Watershed are
indicative of the generally good quality of its e water. The data appear to further indicate
that although the water quality is good throughthg watershed, the water quality in the

Nockamixon Creek is of slightly lesser quality thidmat of the rest of the watershed. Within

Nockamixon Creek itself, the lower reaches are mhewhat better quality than the upper

Pollutant Loading Estimate.

7.5.3 Pollutant Loading Estimate

Pollution entering our streams comes from poinpdpisources and nonpoint (stormwater
runoff/atmospheric) sources. The National PolltiDischarge and Elimination System

(NPDES) Phase | program established under the &e@tran Water Act targeted point sources
of pollution and had a big effect on cleaning upstn sources of pollution (industry, sewage
treatment plants, etc.) However, on the averaggtgipercent of the current pollution to our

Nation’'s waterways comes from stormwater runoff.olliRants accumulate on impervious

surfaces from atmospheric deposition, land usepnaoiile exhausts, etc. In addition,

agricultural and land development practices explsesoil to washoff. Typical nonpoint source

pollutants include nitrogen, phosphorus, fecalfoaotn, hydrocarbons, and by far the biggest
pollutant, sediment (suspended solids). Theseutawmits get washed off the various land
surfaces and enter the waterways via stormwatesffturThe more impervious surface an area
has, generally, the more pollutants associated iwitiihis amount of pollutant that is washed off
from the various land surfaces is called the patiitoad. This pollutant load can be determined
through nonpoint source pollution assessments.

The ultimate goal of nonpoint source (NPS) pollntassessment is the identification of critical
loadings so that best management practices (BMdPshe incorporated into stormwater controls
in those areas where it is critical to reduce NB&l$. This is particularly important where

streams and reservoirs in watersheds serve as ipainwater supplies, and to meet the more
stringent requirements for drinking water suppli@posed by the 1986 Federal Safe Drinking
Water Act. In addition, if streams within the wiateed are classified as “high quality waters” or
“exceptional value waters,” it is best to determwleere pollutants are originating in order to
properly manage land use and resultant pollutaadidadrom NPS runoff. Uncontrolled future

development within the watershed could jeopardizéewsupplies, impoundment quality, and
coldwater fisheries.

NPS pollutant loadings can readily be calculated¢dtggorizing the watershed by land use, and
multiplying the total land area for each classtiima by typical NPS pollutant loadings shown in
Table 7-3.
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Table 7-3. Nonpoint Source Pollution Loads for Watesheds in Eastern Pennsylvania
(DeBarry, 2004).

NONPOINT SOURCE POLLUTION LOADING FACTORS

TOTAL - NITROGEN TOTAL - PHOSPHORUS
(LBS/ACIYR) (LBS/ACIYR)
HYDROLOGIC SOIL GROUP HYDROLOGIC SOIL GROUP
LAND USE A B C D A B C D
Open Space 0.60 0.60 0.60 0.60 0.08 0.@808 0.08
Meadow 0.06 0.60 0.60 0.6(Q 0.08 0.08.08 0.08
Newly Graded --- --- --- 3.10 4.705.60 6.60
Forest 0.60 0.60 0.60 0.60 0.08 0.08.08 0.08
Commercial 13.20 13.20 13.20 13.20 1.60 1.6060 1.60
Industrial 11.20 11.30 11.20 11.00 1.30 1.36.35 1.30
Residential
1/8 ac or less 11.70 12,90 13.20 12.p0 1.60 1.60/0 1.75
1/4 - 1/3 ac 7.90 8.80 8.80 8.6( 0.90 1.10.10 1.10
1/2-1ac 6.40 7.35 7.30 7.2( 0.70 0.90.95 0.95
2-4ac 3.30 3.80 3.55 3.55 0.24 0.38.33 0.33
Smooth Surface 11.60 11.60 11.60 11.60 2.00 22M0 2.00
FECAL
TSS BOD COLIFORMS
LAND USE (LBS/AC/YR) (LBS/AC/YR) (MPN/AC/YR)
Open Space 3 2.1 14.22
Meadow 3 2.1 0.07
Newly Graded 59,600 40 100
Forest 140 2.1 0.07
Commercial 754 33.9 0.82
Industrial 1504 29 2.64
Residential
1/8 ac or less 952 24.6 32.9
1/4 - 1/3 ac 900 15.1 20
1/2-1ac 851 11.4 1.65
2-4ac 800 7.7 1.0
Smooth Surface 400 39.2 40.0

Forest as described above includes unharvesteéyelopbed woodlands typical of the Gallows
Run watershed. Table 7-4 itemizes the annual nam-@ource pollutant loading originating

from within the Gallows Run watershed. BOD is agiollutant, in particular, but is an indicator
of the amount of organic material (chemicals oraorg matter) being washed into the
waterways. This pollutant loading is produced bynmal everyday activities associated with the
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various land uses/classes within the watershedsandt attributable to a single discrete source.
The aggregate sum of this non-point source poltutipon the Gallows Run and subsequent
downstream watercourses such as the Delaware Rigabstantial. Even though approximately
75% of the watershed is undeveloped (either agurilor wooded), a significant amount of
non-point source pollution is created from thes® tand use classifications. Conversely,
although the amount of paved area within the whestss relatively small, approximately 1.4%
of the watershed, the impact of the runoff fromsthmelatively small area is significant.
Therefore it is essential that land use practiceginvthe Gallows Run Watershed be managed
efficiently to minimize the amount of non-point so@ pollution entering the watercourse.

Table 7-4 — Summary of Annual Pollutant Loads by Lad Use in the Gallows Run,
determined by the Mass Balance Approach.

Annual Pollutant Loading Estimate
Total Biochemical Fecal

Land Cover/ | Area | Suspended| Oxygen Nitrogen | Phosphorous .

; Coliforms
Land Class (acres) Solids Demand (Ibs.) (Ibs.) (MPN¥)

(Ibs.) (Ibs.)

Agriculture 1894.54 112,915,480 75,782 n/a 9,473 189,456
Commercial 44.71 33,711 1,516 590 72 37
Farmstead 11.77 9,415 91 42 4 12
Forest 2387.16 334,203 5,013 1,432 191 167
Industrial 19.96 30,017 579 224 27 53
Institutional 23.35 17,606 792 308 37 19
Meadow 341.16 1,023 716 205 27 24
Open Space 75.41 226 158 45 6 1,072
Paved 79.57 31,828 3,119 923 159 3,183
Residential | 2e0 g8 | 612,702 5,897 2,719 253 766
(1-4 acre)
Residential
(1/3 -1 acre) 19.23 16,362 219 136 18 32
Water 16.52 0 0 0 0 0
Total 5679.28 114,002,574 93,882 6,624 10,267 194,820

n/a=not available
* = Most Probable Number

These results are preliminary and show relativasaoé concern, however, this is essentially the
same process that DEP utilizes to establish TMD@rshe watershed. A balance of the water
quality parameters with the nonpoint source palutioadings would establish if and where
nonpoint source pollution controls are requiredmaintain the designated water quality use.
This analysis is beyond the scope of this assedsrhencould be pursued if the Association
wants to establish the creeks as trout waters.afisbe seen from Table 7-3, suspended solids
(sediment) from agriculture is the biggest concerfhis would include the pasture areas.
Phosphorus attaches itself to soil particles, tbesewhere there are high suspended solids, the
phosphorus concentration is also high. Anothercuof the sediment would be streambank
erosion, which is the reason for the restorati@omamendations in this report.
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Water quality in the watershed is generally good anrrently is not an impediment to is
designated use. The diversity of fish and otheratiq organisms indicate good water quality.
These analyses are taken during low or normal flblewever, as with all watersheds, existing
problem areas and development pressures can quitidgige this scenario if a watershed
protection plan is put into place. However, thare inadequate samples taken during storm
events making it difficult to determine the exteftsediment loading. Samples of suspended
sediment during storm events should be conductesieabnd below the highly eroded sites to
establish streambank loadings. A detailed watérstide water quality monitoring plan is not
recommended at this time. However, monitoring watgality in problem areas prior, during
and following restoration or implementation of mgeaent options is recommended to track the
influence these solutions have on water quality

7.5.4 Categorization and Prioritization of ProblemAreas

As indicated below, various problems identifiedhe watershed are contributing to flooding or
water quality problems. To maintain good waterliggathese problems should be corrected.
Correcting problem areas in headwater tributarees potential benefits for the whole Gallows
Run Watershed and, eventually, on the entire DelaviRiver Watershed. Due to funding

program structure the watershed “system” must beaged/restored by correcting/restoring
individual problems as funds become available. r&foee, this report establishes a systematic
approach to restoring the watershed through a ssefieprioritized problem area correction

measures.

As discussed previously, problem areas are stresand are classified into four categories (e.g.,
flooding, erosion, water quality problems and peegl Each of the four problems was
encountered somewhere in the Gallows Run Watershedch problem area identified was
evaluated against seven categories or criteriahferpossibility for retrofitting. Retrofitting
involves modifying an existing condition to improtee quality of stormwater runoff though
such means as adding a forebay, diversions, wetlplaghting, etc. The criteria with the highest
priority are listed first. The sites with the hegh priority for restoration or retrofit measures a
shown in Figure 7-4.

Criteria & Prioritization

. Water Quality Benefits -Areas receiving water pollution from up-gradiertesiwere
categorized as high priority. Priority was alswegi to areas where reported water
guality problems were presented, or could be preeen

. Benefit / Cost Ratio— Those sites with the highest benefit / cost rairdiggest bang
for the buckwere categorized as high priority.

. Flooding / Safety— Flooding is a safety issue and also resultggnificant economic
impact. Areas with historic flooding problems wetteerefore categorized as high
priority. Safety is also a factor where erosiortaking place along frequently-traveled
roadways. These areas were also categorizedigh privority.
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. Ratio of Catchment Area Draining to a Pond (PCDA):Total Catchment Drainage

Area (CDA) — The PCDA is the area upgradient of the BMP #aatially flows into the
BMP whereas the CDA is the total area of the lagnktbpment, some of which may not
enter or bypass the BMP. The more the BMP capttinesmore beneficial it can be at
removing pollutants. The Ponds with a high PCDARACratio were considered high
priority compared with those with a lower ratio.ig s because stormwater ponds that
treat a higher percentage of the total catchmesihdge area (CDA) are considered to
have greater potential for protecting/restoring dstream erosion and water quality
problems. Problem areas with high PCDA: CDA ratieere therefore categorized as
priority areas.

. Stream order — A stormwater pond that drains to a smaller (lowster) receiving
stream was considered a higher priority than a ghscharging to a larger (higher order)
receiving stream. This is because low order strearasgenerally more sensitive to a
change in the flow regime. Stormwater ponds drgirtion lower order streams were
categorized as a priority.

. Ownership —Generally, implementation projects on public prtips are easier to
coordinate and provide a broader public benefitowelver, in some cases property
owners expressed a willingness to participate taréuefforts. Higher priorities were
provided in these instances.

. Ease of Access, Ease of implementation, Educationikhpact — Areas were given
priority if the parcel was easy to access or easynplement. This is because access
restrictions drive up costs. Priority was giversites that are highly visible from major
roadways or not obstructed by trees. Highly vesilsireas provide an educational
opportunity and encourage broader participation.

Tiering & Prioritization

Subsequent evaluation focused on the feasibilityestoring or retrofitting each problem area
including the ability to expand storage volumegef$ from adjacent land uses, safety, access,
etc. Each prioritized site was then also classiintd three tiers based upon the magnitude of the
problem and the greatest impact restoration or gemant measures would have on water
quality and/or flooding. The three tiers are dss®d below:

» Tier 1 (Highest Magnitude and Most Benefit/Cost):Sites that were classified into Tier
1 were those that would have the largest envirotahdrenefit for the least amount of
money/effort. In other words, they would have thghest benefit /cost ratio as far as
water quality improvement and/or flood preventisrtoncerned.

» Tier 2 (Moderate Magnitude and Moderate Benefit/Cof: The next tier of projects
would still have significant water quality improvent, however, would not have as high
a potential as Tier 1 and/or have a lower benefist ratio.
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» Tier 3 (Lower magnitude and Lower benefit/cost):Projects on this tier have the lowest
cost/benefit ratio, would be difficult to implemendr have a low probability of
significant improvement to water quality. In otheords, restoration of these areas are
relatively expensive for the benefit they providenese projects should still be viewed as
high priority problems.

Streambank erosion projects were further classifismthree tiers. The magnitude of restoration
depends upon magnitude of the problem and the aghiemt watershed conditions (e.g., existing
development, potential development, land use anlditpots associated with land use). The
three erosion tiers are described below:

* Tier 1 (Highest Magnitude and Most Benefit/Cost):The erosion problem area with the
highest magnitude would require stream realignnoera structural engineering solution
(e.g., embankment regrading, rip-rap, gabions, syer a combination of engineering
solutions.

 Tier 2 (Moderate Magnitude and Moderate Benefit/Cofy: The next order of
magnitude would be eroded areas where damage &at#p using natural stream
channel techniques (e.g., log revetments, log ipigs.

» Tier 3 (Lower Magnitude and Lower Benefit/Cost): Tier 3 erosion areas are those that
are least expensive to restore. Restoration ofethareas might include buffer
reestablishment to stabilize eroded banks. Thgrageh is only successful where
stormwater management regulations designed to s&ldrealler storms are in place.

7.5.5 Individual Problem Areas

The problem area information collected during theldf assessment were screened by the
consultants and narrowed down to approximately dpen sites. The consultants returned to
the field to prioritize the sites and to estabbstshort list” of the highest priority problem asea
Each site was subject to the seven criteria and tda¢egorized into one of three (3) tiers. A
number of sites involved streambank erosion. Eateh is described below along with the
magnitude classification of repairs it may requirl sites are illustrated on the Problem Area
Map (See Figure 7-4), with photographs (Source: rtdsLawson Engineers) and further
summarized in the following subsections:
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Tier 1 Problem Areas

Photograph 7-2

Route 611 (Easton Road) Problem Area

Problem: Erosion from a site such as this can lead to
water quality degradation, not only immediately
downstream of the site, but continually downstreard

into the Delaware Bay. The larger particles sditht,

but the smaller particles can be carried miles awiye
sediment from an eroded streambank contributes
phosphorus, deposits under bridges reducing their
hydraulic capacity, smothers fish eggs, etc.,, a
compounding effect. There is severe streambank
erosion on Gallows Run adjacent to Route 611 (Basto
Road). Route 611 is a State-owned and maintained

road. Erosion is extensive and has migrated to db&le rail and roadway shoulder.
Sedimentation is obvious and extensive and theiaraso a safety concern. The project team
noted that it is only a matter of time before pmrd of the road get washed away and this
roadway will need to be closed for repairs.

Recommended Solutions:Engineered and structural streambank stabilizatmg., rip-rap,
gabions, deflectors) combined with natural stredmanael design in the transition zones (See
Figure 7-4, Point P-7)Working with the Pennsylvania Department of Tramgiemn on moving
the stream away from the road, using natural stredmannel design methods is also

recommended.

Photograph 7-3
Ealer Hill Road Problem Area

T3-P5)

Problem: Ealer Hill Road has a history of flooding causgd
localized development and construction of a roadl an
residences in a natural drainage pattern. Problémsthis
can exacerbate downstream problems as shown imeFig6.
Nockamixon Township is currently implementing ausian.
The Township engineer is increasing pipe and roadswale
capacities to better channel the water.

Additional Solution: Regional stormwater detention and
treatment basin(s) on Upper Ealer Hill Road aremeuended
as well as vegetative buffer plantings. The lazatof the
potential regional basins is shown in Figure 7-5GRowing
Greener Program grant application was submittedpinng
2005 for the feasibility of the basin on Ealer Hibad. The
Act 537 sewage plan should be updated. (See Fidr&Site
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Photograph 7-4
Camp Nockamixon Problem Area

Problem: There is severe streambank erosion at
the confluence of Gallows Run with Tributary 6.
Recent storms have exacerbated the problem
causing severe damage. The stream bank is now
serving as a berm for the pond, and the poterdral f
failure exists. Safety is therefore an issue dk we

Solution: The berm should be inspected by a
registered professional engineer. A streambank
restoration plan should be submitted to PADEP for
the next fiscal year round of Growing Greener
funds to restore this stretch of stream. Lengths
include approximately 500 feet downstream of the
confluence and 500 feet upstream of the conflu¢gee Figure 7-4, Site P-13).

Photograph 7- 5

Farm on Gallows Hill Road

Problems: Several agricultural pastures were
identified as problem areas and grouped into one
category. Erosion, lack of stream buffer and
potential water quality problems are noted.

Solutions: Fence off a minimum 20-foot buffer
surrounding the streams. Replant buffers with
native plant species. One animal water source
location should be provided in a non-erosive
area. Prevent pollutant-laden runoff from
entering the channels with a stormwater
bioretention area. (See Figure 7-4, Sites T2-P1,
P14, P15, P17)
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Photograph 7-6
Traugers Road Problem Area

Tier 2 Problem Areas

Photograph 7-7
Lower Gallows Run Problem Area

Problem: Approximately 100 linear feet of
streambank erosion along Nockamixon Creek.

Solution: The 1% gradual slope allows for
riparian buffer plantings for approximately 300
linear feet. This would stabilize transition
slopes. Inexpensive plantings (protected with
deer fencing) within the buffer should suffice
rather than expensive restoration measures.
Results should be monitored over the years and
stabilization documented.

(See Figure 7-4, Site P-12).

Problem: There are streambank erosion
problems upstream and downstream of Route
611. Erodible soils, sharp bends, heavy rains and
man-made obstructions have caused natural and
accelerated erosion.

Solution: Install upstream management
measures to reduce flows and bedload. Work
with the current landowner to replace temporary
solutions with streambank restoration measures
that will last. (See Figure 7-4, Site P-4- P-6)
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Photograph 7-8
Kintner Hill Road Problem Areas

Problem: Moderate streambank erosion
(approximately 50 linear feet) along Kintner Hill
Road. The landowner has constructed a porch
enclosure over the stream, therefore eroded
sediment eventually deposits elsewhere in the
channel and driveway and roadway problems are
evident.

Solution: Since the erosion is minor and the
slope is steep, rip-rap placed on the eroding areas
would work here. (See Figure 7-4, Sites T1-P3
and T1-P4)

Photograph 7-9
Church Hill Road Problem Areas

Problem: Church Hill Road (Tributary 11) has
several streambank erosion problem areas that are
particularly evident at driveway crossings.

Solution: Due to the gradient of the stream
(approximately 3 percent) natural stream channel
restoration measures would work on the eroded
areas. (See Figure 7-4, Sites T-11-P3 and T-11-
P6)

Tier 3 Problem Areas

It should be noted that even the Tier 3 problenmukhbe corrected, and are more important
than the ones not in the priority list, howevegithbenefit/cost is lower than the previous two
tiers.

 Easton Road-

Problem: The field surveys indicated an accumulation o&fithnd commercial waste
behind Swamp’s Auto garage. Although not directyated to water pollution, the
potential exists for runoff and seepage to contelpollutants to the stream.
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Solution: If possible, determine what debris and commerciastey might need to be
removed from the site. Such cases would includeatoers or tanks that contain fluids
such as gas, oil, hydraulic fluids and anti-freé3ee Figure 7-4, Site N-P4)

* Village of Ferndale-

Problem: Based upon the surveys and input during meetingsietare localized
stormwater and flooding problems in the Village-efndale as a result of historical land
development patterns and inadequately sized roadswhles and culverts. Some

Solutions: Structural solutions including widening of roatksichannels, replacement of
undersized culverts. Unfortunately, the topographg location of the existing roadways
precludes the installation of a regional stormwat@anagement facility (See Figure 7-4,
Site Ferndale). The Act 537 sewage plan shoulgpoated.
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INSERT Figure 7-4 PRIORITY AREAS
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INSERT Figure 7-5 EALER HILL MAP
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8.0 Management Measures Required to Maintain / Acleve Goals

Previous sections of th@allows Run Watershed Restoration and ProtecticamRirovide an
overview of the watershed area, public outreadbrsffand findings, existing planning and water
resource protection efforts in the three watersmedicipalities, and the location of amenities
and problem areas. This section will identify degory and non-regulatory management
measures recommended for restoration and contimretection of identified watershed
resources. As the primary focus of this studyréficas water quality, the recommendations in
this section concentrate upon maintenance, ancheah@ent of existing water quality.

After reviewing the preceding information, the coltisg team, Gallows Run Watershed
Association, and Project Advisory Committee adofgegen goals in order to restore and protect
the Gallows Run Watershed. All seven goals weveeweed by the public and are incorporated
in the recommendations included in this sectiohe $even goals include:

+ Goal One: Water Quality and Water Quantity Protection- Enhance, protect, and
maintain existing water quality and quantity in t@allows Run, its’ tributaries and
hydro-geologically connected groundwater resources.

« Goal Two: Restoration and Protection Plan Implemetation- Implement a proactive
approach to preserve, protect and restore the tguafli water in the Gallows Run
watershed, and implement Tier 1-Tier 3 prioritizajects listed in the Gallows Run
Watershed Plan.

 Goal Three: Watershed Amenity Protection-Enhance, protect, preserve and manage
natural land resources in the Gallows Run Watersleeduse they are directly associated
with clean and plentiful surface and groundwatepueces.

e Goal Four: Education and Stewardship-Create and maintain an informed and pro-
active citizen stewardship of the Gallows Run wsited.

 Goal Five: Environmental Partnership- Maintain and enhance partnerships with
adjoining and regional watershed groups and govemimand non-government
organizations.

* Goal Six: Environmental Planning and Protection-Enforce existing environmental
protection tools and provide additional protectsneeded.

e Goal Seven: Capital Improvements-Secure reliable and consistent funding to
preserve, restore and manage water resources dadhlpaultural, and recreational
amenities within the Gallows Run Watershed.

8.1 An Introduction to Best Management Practices (BIPS)

Best Management Practices (BMPs) are structurahamrstructural stormwater management
measures which promote infiltration and improve qality of stormwater runoff. Restoration
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and protection measures may include the followmogstructural best management practices
(BMPs): preservation of environmentally sensitiveeas, streambank planting/restoration,
strengthened or enforced ordinances (floodplaogdivay, stormwater, wetland, wetland buffer,
stream buffer, open space, water quantity etc.)waB as continued educational efforts.
Restoration and protection measures may includefdbhewing structural best management
practices (BMPs): dam/obstruction removal, floodtool structures (e.g., cross vane structures),
wetland creation, structural stormwater managemmasures (wet basins, constructed wetlands,
infiltration trenches or basins, bioretention aredry wells, rain barrels, etc.) (DeBarry, 2004)
The Gallows Run watershed was assessed to detemee and if various BMPs might be
appropriate. Most stormwater detention basindhéfgast were not designed to improve water
quality, but were simply designed to reduce thekpage of outflow in the hope that this would
alleviate destructive downstream flows.

There are two stormwater detention basins locateitheé Kintner Hill development. They are

located in the Kintner Ridge Development on Ealdr Rbad. One basin (see Photograph 8-1)
is located at the development’s entrance, whileather is located on lot #7. Neighbors have
noted operational and maintenance issues relatethgobasins. For instance, the Bucks
Conservation District submitted a “notice of viatex’ for the basin located on lot #7. Municipal

waste and debris are sometimes present as wekselbhasins were visited to determine if it
would be feasible to retrofit these basins to imprthe quality of the water exiting the basins.

8.2 RecommendedStructural Best Management Practices (BMPs)

The aforementioned basins were evaluated as toahiity to act as a BMP, and whether or not
they could be “retrofitted” to improve the qualiof runoff exiting the basins. Retrofitting
typically involves modifying the basins to include permanent pool of water with wetland
plants, modifying the outlet structure to retainrenwater, providing a forebay to trap sediment,
providing baffles to force the stormwater to tragdbnger path in the basin allowing for more
pollutant removal time, and possibly reconfigurimgdeepening the basin to provide for more
storage volume.

The basin at the entrance to the Kintner Ridge ldpweent actually had a 6 inch pool of water in
its base allowing sediment and sediment-bound faolts to settle. Vegetation was also
observed, providing another potential route forlygaht and nutrient retention, as well as
providing habitat for amphibians. It was deterndirtleat trying to improve on functionality for
either water or pollutant retention would not bstceffective.
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Photograph 8-1
Stormwater Detention Basin (Ealer Hill Road)

Both basins on the top of Ealer Hill. had
good water quality treatment features with
about a six inch pool of water, wetland
plants and signs of amphibian life
(bullfrogs).

It was concluded that these are functioning
well as water quality BMPs already and a
retrofit would not be cost effective.

Source: Borton-Lawson Engineering

The structural BMPs described for the twelve ptiped problem areas (See Section 7.5
Categorization and Prioritization of Problem Areslspuld be implemented as soon as possible.
Implementation of recommended BMPs should be ctamgisvith the seven previously listed
management plan goal®eriodic maintenance of the two existing basinsikhbe required.

8.3 Areas Requiring Additional BMPs

The areas requiring additional BMPs are those ifiedtin the Prioritized Sites Section of this
report, Section 7.5.2. The BMP solution is desdilwvithin the section describing the problem.

8.4 Selected BMPs (regulatory and non-regulatory)

The selected BMPs are described in the Priorit@gds Section of this report, Section 7.5.2.
The BMP solution is described within the sectiosalding the problem. The Townships that
have land within the Gallows Run Watershed havetatband should consistently implement
and enforce the Delaware River (North) Watershedl&& Stormwater Management Ordinance.
Ordinance enforcement is imperative as it contamguirements for new development to
implement structural and nonstructural BMPs to iower the quality of runoff from any new
development that may occur in the watershed.

8.5 RecommendedNon-Structural Best Management Practices (BMPs)

Non-structuralbest management practices (BMPs) may be regulatonon-regulatory. The
following section contains non-structural planninggulatory, public outreach recommendations
consistent with the seven previously listed managergoals.
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8.5.1 Planning and Local Land Use Findings

Planning and zoning feedback received during thessoof this study indicated that the public
valued the rural feel of the watershed area as a®lthe natural, cultural and recreational
amenities within the watershed. Additional comniyrieedback data obtained for the draft
Nockamixon Township Comprehensive Plan (BCPC, 2@@&irated similar findings. Citizens

noted that future planning priority items shouldd@ss groundwater protection, protection of
natural resources and open space, and regulatiofutafe growth. Citizens expressed
apprehension about land development and notedabeé for enforcement of existing land use
regulations.

Research for the Gallows Run Watershed Restoraind Protection Plan revealed a
comprehensive array of existing land use regulatiarthe three municipalities (See Section 5.0
and Appendix C). For instance, comprehensive plarell three municipalities contain goals
and objectives that are very protective of wated dand resources. The plans clearly
demonstrate an understanding of the important bieteveen land development approaches and
water quality and quantity impacts. Other munitipians and studies (e.g., open space plans,
natural resource plans) have also been completdteimunicipalities. The districts throughout
the watershed contain, for the most part, largeztmting. Zoning in the headwater areas is
protective of existing agricultural land use. Zwmiordinances for all three municipalities
contain performance standards intended to protederaourses, floodplains, and woodlands.
Subdivision and land development ordinances reqgsignificant review by the Planning
Commission, and in the case of Nockamixon, Durhach$pringfield Townships, the respective
Environmental Advisory Councils as well.

In addition, The Delaware River (North) Act 167 Stwater Management Plamas recently
adopted (BCPC & Pennoni Associates, 2004). Eachicipality has adopted the Act 167
stormwater ordinance, which contains stormwatew fend stormwater treatment provisions.
The ordinance contains requirements that new dpeedot implement structural and
nonstructural best management practices to impibee quality of runoff from any new
development that may occur in the watershed.

Future planning and land use regulatory effortsukhde based on a rationale that takes into
consideration the following:

Land Use Trends

* Regional Development InfluencesAlthough northern Bucks County municipalities
have adopted strong resource protection strategres,are less developed than other
communities; the three municipalities are still cemed that higher density
development is slowly encroaching from surroundamgas (e.g., Allentown, Easton,
Philadelphia and Lower Bucks).

» Existing Development Patterns-All major transportation routes and development
patterns in the Gallows Run Watershed follow tlmeast and tributary valleys. Higher
density developments within the watershed are wboge to stream and tributary
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corridors. In addition, recent land use data aislye.g., Nockamixon Township
Comprehensive Plan) indicates a loss in agricdltarad and an increase in single-
family residential uses. Most construction hasetalplace on previously vacant or
agricultural parcels.

Land Use, Water Supply and Wastewater DisposalMost of the developed land
within the watershed exists as farmsteads andesfaghily developments. These are
served by on-site wells and on-lot sewage dispegatems. The water supply for
homes and other developed land is obtained entfrely groundwater in all three
townships. wells Township functional plans note that the majoritytiod watershed is
considered “unsuitable” for conventional or on-g#nd mound wastewater treatment
facilities. Studies completed by the USGS have dhotiwat groundwater & surface
water sources are hydrogeologically connected, giater capacity and recharge are
limited, and there are a variety of land develophoenstraints in this watershed.

Soils & Steep SlopesSoils throughout the watershed are highly erodaoleé many are
impervious. Impervious soils and shallow bedrocknfations results in rapid
stormwater runoff and “flashy” stream flow behaviBome of the regions most fertile
soils are located in the headwater areas of therslsd. The steepest slopes are
located along stream corridors and along the R6lfecorridor linking Ferndale and
Kintnersville.

Resource Protection

Open Space Protection and Water Resources Proteatio There is a direct link
between open space protection and the quality amghtdy of water resources.
Therefore, protecting significant resources (eapen space, woodlands, meadows,
stream buffers, wetlands) will protect surface graindwater resources.

The Relationship of Land Development and Water Resoces- The extent of land
development has a direct impact upon both the awéity and quality of our surface
and groundwater resources. Therefore, the wayeveldp land (e.g., density, extent
of impermeable surfaces) and treat land once dieieloped (e.g., storage and use of
chemicals, maintenance of sewage systems, landspaigi inexorably linked to the
guality and quantity of local water resources.

Municipal Land Use Protection- In the Commonwealth of Pennsylvania, land use
regulations and land use development police powegsin the hands of individual
municipalities and their elected and appointedcaifs (e.g., Supervisors, Zoning
Hearing Board, Planning Commissions, EnvironmeAtitisory Committees). If the
Gallows Run Watershed is to be effectively protéctdl three municipalities should
adopt, and enforce consistent land use regulat{ergs water supply, wastewater,
stormwater management and open space protectialatiegs).
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 Watershed Protection- At the present time, the most effectiveulti-municipal
regulatory tool to protect ground water and surfaeger resources is The Delaware
River (North) Act 167 Stormwater Management Plan.

* Municipal Regulations & Relationship to Water Resouces Management—
Municipal zoning ordinances, subdivision and lamyelopment ordinances, and Act
167 Stormwater Plan are meant to protect waterstmalirces. Therefore enforcement
of existing regulations is imperative and adoptidmore protective regulations is vital
to water resource conservation.

8.5.2 Water Resources Protection Recommendations

All three municipalities (and their elected and @ipped officials) should adopt and/or enforce
protective and constitutional zoning and land wesgulations. Regulations should be based on
sound methodology and appropriate planning prosesseshould be realized that watershed
protection, without watershed-wide legislature egulations must be achieved utilizing a
combination of existing programs and regulatio®me of these are watershed based i.e. act
167; some are not, i.e. the MPC. However, byaitifj the sum of the parts approach, land use
practices can be managed for sustainable wateunes on a watershed basis. Based on
feedback from the citizens of the watershed, gadispted for this plan, key points noted in
Subsection 8.3.1, and the planning and zoningnmédion obtained for this study (See Appendix
C) our recommendations are as follows:

Planning, Zoning and Land Development Recommendatits
(Requlatory Best Management Practices)

The recommendations noted in the following subeastiare based on research completed for
this study. Planning, zoning and subdivision aattldevelopment recommendations are based
on the research completed and included in Appe@dix this document.

» Watershed Resources Protection RegulationdNockamixon, Durham and Springfield
Townships shouldomprehensively and consistenflyotect Gallows Run Watershed
resources by adopting and enforcing regulationgyded to: protect existing and future
water supply; ensure adequate wastewater treatamehtvastewater discharge; control
stormwater volume; treat stormwater discharge;ireqgroundwater recharge; protect
surface water quality, preserve open space resgunometect significant natural
resources; and limit the type and density of dgualent in environmentally-sensitive
areas.

» Groundwater Protection Regulations -The three municipalities should adopt and/or
enforce consistentregulatory approaches for groundwater protectidviunicipalities
should require groundwater resource impact studiesew developments. The water
resources studies should substantiate that thérbenno impact to groundwater supply
for adjoining homes and businesses, and the waigpl\s serving the proposed is
adequate, reliable and potable. The three munitgmlshould work together in a
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manner similar to that of the Bridgeton-Nockamixonicum Township Groundwater
Committee.

» Stormwater Regulations- The municipalitiesshould adopt and/or enfora®nsistent
volume, treatment and recharge regulations recordetenn The Delaware River
(North) Act 167 Stormwater Management Plan (e.tprnswater modeling, selected
BMP design methods to control the volume, qualitg aecharge of stormwater). This
may be accomplished by having the three municipalimeet periodically to discuss
stormwater ordinance enforcement issues and censistgulatory and non-regulatory
approaches.

 Sewage Treatment RegulationsNockamixon, Durham and Springfield Townships
should update and/or enforcensistenmunicipal sewage facilities (Act 537) plans that
require selection and construction of proper waatemtreatment technology based on
site natural resource constraints and release exjuadely treated wastewater based on
water quality regulations and at or near the soafeeater supply.

* Land Development Regulations-The three municipalities shoutmbnsistentlyadopt
and enforce low impact development (LID) approactesnvironmental resources
protection, whereby development density shouldexaeed natural resources carrying
capacity. The municipalities should continuallynsmer more protective resource
protection approaches such as stricter performat@edards (e.g., stream buffers,
wetland buffers); overlay districts (e.g., streamriclor, groundwater recharge areas) or
other accepted methods especially in stream coracas.

* Open Space and Significant Resource Protection Regtions- The municipalities
should update and adopbnsistenbpen space, natural resources protection functional
plans that build upon updated comprehensive pladssarve as the basis for resource
protection ordinances.

Zoning and subdivision ordinances should adaptsistentperformance standards or

other effective land use planning regulations thvatect open space and significant
natural/cultural/historical/recreational resourdesy., lakes, ponds, woodlands, trees,
wetlands, wetland buffers, stream, riparian bufféi@odplains, soils, scenic vistas,

historic districts, historic structures, recreasibfacilities).

The recommendations for consistency among townshiinances and regulations,
though desirable, should not preclude one commsnédgactment of more strongly
protective ordinances, even in the absence of aaiwbn by other communities.
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Environmental Planning, Education, Public Outreach and Fiscal Planning
Recommendations (Non-Regulatory Best Management Rrices)

* Planning Education & Land Development Review Trainng- As new officials are
appointed and elected in Nockamixon, Durham andn§ipeld Townships, consistent
planning and land development review training stidag required to strengthen land
and water resources protection and land developnmoposal review (e.g.,
Pennsylvania Municipal Planning Education InstituRMPEI). Likewise, citizens
living in the Gallows Run Watershed should attefahping commission meetings in
order to take part in the land development revieac@ss. The municipalities should
involve appointed commissions (e.g., EnvironmeatVisory Commission/Councils,
Parks and Open Space Boards) in land developméetve

* Water Monitoring- Flooding was one of the most noted problems is tmtershed.
Protection of the existing water quality was ondha& most noted comments received
from the citizen survey. Additional statisticaltalas necessary to predict and plan for
stormwater flood events. It is also necessaryeterthine biota quality and to quantify
the limits of groundwater capacity. Therefore, @alows Run Watershed Association
and its partners should initiate a comprehensiviemraonitoring program (e.g., ground
and surface water) as sufficient groundwater anthse water data is lacking. The
program should include a quality assurance andtygwantrol component, selection of
monitoring locations, equipment purchase (e.g.f gafiges, data loggers) and the
collection of physical, chemical, and biologicatalalhe installation of stream gauges
is critical to developing a data base to deterniia®e and stormwater flow, and a water
budget for the Gallows Run aquifer.

 Environmental Studies- The three municipalities should work together dre t
research, field studies, and agency coordinatiaessary to support stricter resource
protection regulations. One example is to compthate field studies necessary for
Gallows Run to qualify for High Quality (HQ) or pbly Exceptional Value (EV)
anti-degradation protection (e.g., Title 25/Chapt@8 & 96 Environmental Protection
regulations, Commonwealth of Pennsylvania Codehe $tudy should take place in
three phases. The first phase would include dateesing to determine additional
testing parameters and stream monitoring locatiegaired. The second phase would
include partnering with Pennsylvania Department Efivironmental Protection
(PADEP) to obtain additional information. The thiphase includes a full-fledged
biological assessment. The final phase involviesraal request to PADEP to consider
HQ or EV anti-degradation protection. Additionatveonmental study examples
include headwater and tributary mapping studiedtismunicipal groundwater quality
and quantity studies, trout habitat/temperaturediey and natural resources
identification and diversity studies. Many use$tlidies have been completed by the
Bridgeton-Nockamixon-Tinicum Groundwater Committ@eg., stream and wetlands
identification, wetlands recharge ) and should &le expanded into the Gallows Run
Watershed (e.g., Durham and Springfield Townships).
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* Environmental Projects- The completion of prioritized, structural best ragament
practices recommendations for the twelve priordizgoblem areas was previously
discussed (See Sections 7.5 and Section 8.) Additirestoration and protection
project areas are noted on both the amenities eofdlgm areas maps (See Figures 6-1
and 7-1).

With regard to the amenities map (Al-A-4), watedshpartners should work with
private landowners (e.g., American Grill Prope®1{A-4], Camp Nockamixon [A-
13], the Bucks County Horse Park) and others oraréety of recreational, natural
resource and public outreach projects. In padiguhe American Grill site would
benefit from protective easements, a passive réonga trail, and Gallows Run and
Delaware River access areas. Work is underwayismtoject as is the cultivation of
the necessary relationships with other landownetkiwthe watershed (e.g., horse
trails, workshops, and voluntary agricultural aresaurce conservation) to protect
amenities.

* Environmental Outreach & Public Education — Consistent and continuous public
outreach is required to attain the seven goalstaddjpr theGallows Run Watershed
Restoration and Protection Pla(See Section 8.0). In order to build upon the
successful outreach efforts implemented duringldéisé two years, the Gallows Run
Watershed Association (GRWA) should continue wagkiwith their partners on the
following public education approaches:

0 Upper Bucks Futures- Continue to educate citizens in the watershed by
publishing the Upper Bucks Futures newsletter.icha$ should continue to focus
upon water resources protection, land use protectmdowner outreach, project
updates, meeting and workshop updates, and thectmpé land development
proposals upon the Gallows Run Watershed.

o Regional Environmental Advisory Council/Commission(EAC)- Initiate the
formation of a multi-municipal, regional EAC. TEAC should meet frequently
to discuss development trends and other issues ctinga individual
municipalities, the Gallows Run Watershed and adjg watersheds.

0 Special Events-Continue to participate in Nockamixon and Durhaay®as well
as events sponsored by adjoining watershed assosate.g., Cooks Creek,
Tinicum Creek, Delaware River Greenway Partnershigcause a significant
amount of positive public outreach and partnershippding takes place at these
events.

o Palisades School District Partnership-Continue to develop, as noted in Section
3.4, the successful partnership between the GRWiAPalisades School District
administrators, educators, students, and local tSgmups formed due to the
Gallows Run Watershed Restoration and ProtectioanRéffort. Proactive
involvement will assist educators with meeting #hevironment and education
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curriculum standards and will provide students vathands-on educational and
community service experience.

o EAC Recommendation- Initiate the formation of a multi-municipal, reg@in
EAC. The EAC should meet frequently to discussettgyment trends and other
issues impacting indirect municipal ties, the GafloRun Watershed, and
adjoining watersheds.

0 Watershed Workshops- The three municipalities, the GRWA, and other
organizations (e.g., Tinicum Conservancy, Bridgatmtkamixon-Tinicum
Groundwater Committee, Cooks Creek Watershed Aagor) should continue
working together on special topic workshops sucheasnt headwater mapping
and land development review workshops.

0 Press Releases€ontinue working with the local media through pdric press
releases and coverage addressing restoration projgaementation, special
events, workshops, and successful grant proposals.

In order to initiate new partnerships and educalditnal audiences, the Gallows Run
Watershed Association (GRWA) should consider thelloiong public education
recommendations:

0 Watershed Association Membership Drive-The Gallows Run Watershed
Association has been very successful within a vengrt period of time.
However, existing members should be informed abecgnt successes. EXxisting
members of GRWA should be informed about the magmt successes of the
organization. They should be approached for donsgfi and new members
should be cultivated to expand the volunteer basgefarther watershed education
in the Townships.

o0 Landowner Stewardship Brochure- Most developed land in the Gallows Run
Watershed is owned and maintained by private lamgosv The GRWA should
consider creating an eye-catching brochure to eageu membership in the
GRWA, to build interest in watershed protectiondato provide advice on
individual landowner stewardship of watershed reses!

o Stream Owners Manual- Most developed land directly adjoining the Gallows
Run and its tributaries is owned and maintained goivate landowners.
Landowners in the Gallows Run corridor are alsesastr owners. Some of them
may have amenities that they may not know aboug.,(significant natural
resources) and others may be experiencing prohlems streambank erosion) or
may be negatively impacting the stream (e.g., rengpxiparian buffers, mowing
lawns to the streambank). The GRWA should consideaiting a stream owners
manual with specific tips to protect streams arloutaries in the Gallows Run
Watershed.
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o Stream Cleanup- The Gallows Run Watershed Association should dioate,
along with partners and landowners, an annual retrelaanup day. The initial
focus should be to remove stream and bridge oliginsc(e.g., trash, large trees,
etc.) Sediment is a much bigger problem that ndedbe addressed on a
watershed scale. Removing sediment is only a teampasolution, and areas
where sediment deposits will most likely accumulaediment again if the
watersheds issues (improper stormwater managersgagmbank erosion) are
not addressed.

8.6 Financial Needs to Implement Suggested Best Magement Practices (BMPS)

Implementing the regulatory and non-regulatory bestnagement practices (BMPs) noted
throughout this plan will be expensive and fisciEnping is needed. The following list of

government and non-government grant funding soweetained in Table 8-1 is suggested from
which to provide reliable and consistent funding.

The list contained in Table 8-1 is neithexhaustive nor comprehensive, and further research
(e.g., eligibility and criteria) is recommendedn dddition, a combination of government and
non-government funding sources should be concuyreatsued. The largest source of funding
comes from private individual donations, a factmfich most non-profit groups are not aware.
Therefore, it is important to focus also on inchegsmembership, identifying potential donors
and cultivating them as well as pursuing grantiappbns.

Table 8-1
Recommended Grant & Local Foundation Programs
Fiscal Source Projects
Government Grants, Federal Identified Amenity Praten & Problem Area Studies

and Restoration Projects

US Fish and Wildlife, Partners for Fish and Habitat restoration, natural resources management
Wildlife education (12 prioritized structural BMP problem
areas/eroded riparian buffers, workshops, newstette
Palisades student and educator projects, landawagual,
watershed brochure)

US Department of the Interior, National Park | A variety of cultural, conservation and recreatiagrants
Service, Land and Water Conservation Fund, | (American Grill trail and river access project, Bsc
Cooperative Conservation Grants County Horse Park equestrian trail projects, wooksh
newsletters, Palisades student and educator pspject
landowner manual, watershed brochure)

US Department of the Interior, Natural Habitat restoration, natural resources management
Resources Conservation Service, Resource | education (Prioritized structural BMP problem areas
Conservation and Development, Watershed | agricultural land, landowners manual for agricudturses,
Protection and Flood Prevention, Watershed | agricultural easements)

Rehabilitation

US Department of Agriculture, Forest Service | Woodland habitat restoration (forested ripariafidyu
(State and Private Forestry Program) enhancement)

Government Grants, State
PADEP, Growing Greener Program, WatershedVNatershed restoration and education (12 prioritized
and Technical Assistance, and Innova structural BMP problem areas/eroded riparian bsf
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Fiscal Source Projects
Project, Environmental Education Programs workshopwsletters, Palisades student and educator
projects, landowner manual, watershed brochure)
PADCNR, Community Conservation Watershed and river corridor restoration (Preserve
Partnerships Program, Recreation & identified open space and easements, Americantilll
Conservation Grants and river access project, Bucks County Horse Park

equestrian trail projects, workshops, newsletteatisades
student and educator projects, landowner manual,
watershed brochure)

Grants, Other
Delaware River Greenway Partnership, Planning, Restoration, Enhancement and Public Educa
Riverkeeper Municipal & Non-Profit Incentives| Projects (All projects listed would qualify)

Grant Programs
League of Women Voters, Water Resources | Watershed Education and Surface Water Protection
Education Network (WREN) (workshops, newsletters, Palisades student anchmtuc
projects, landowner manual, watershed brochure)

Foundation Funding

Heinz Foundation, Heinz Endowments, Protect watersheds and ecosystems (All projectisicou
Environmental Grants Program qualify).

William Penn Foundation, Environment and Promoting vital communities within a healthy regabn
Communities Program ecosystem. (All projects could qualify).

Fiscal planning can be a full-time job. Therefottee Gallows Run Watershed Association
should attempt to appoint several volunteer memioeidentify additional funding opportunities,
keep track of grant cycles and application submissidates, and obtain the necessary support
from local partners. Eventually, successful fundefigrts should be used to pay for full or part-
time professional assistance.

It is also recommended that the GRWA continue waykiowards building membership and
participating in special events. In addition, tisteould be spent on implementing a donation
drive, and sponsoring special events geared towaiging money (e.g., art shows, paddling
trips).

8.7 Implementation of Prioritized Measures

The Gallows Run Watershed Restoration and ProtectioanRVas developed to serve as a
blueprint or plan of action for maintaining andtoegg water resources within the watershed.
Even as the Plan was in draft stage, the Assoniafiplied for a Growing Greener grant in 2005
to formulate a comprehensive approach to managedheased flows and resultant flooding and
water quality problems in the Ealer Road area. Association will continue to look for funds
to correct problems based upon the prioritizatisty beginning with Tier 1. The Gallows Run
Watershed Association and their partners (e.g.,icipalities, PADEP, PADCNR etc.) should
act now to begin developing a scope of work and essmate to correct all identified problems
based on a systematic approach. The followingetéibts the tasks previously described, the
partners that are involved with completing eactk,tasd an approximate schedule for task
completion.
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Table 8.2 Implementation of Gallows Run Watershed Mnagement and Recommendations

Task

Partners

Schedule for Implementation

Structural BMPs

Ealer Hill

GRWA, Nockamixon
Township, PADEP,
Conservation District

February, 2005 G2 Grant
Application-Already submitted

Route 611 Streambank
Stabilization

GRWA, PennDOT,
Nockamixon Township

February, 2006 G2 Application-
Begin application process now.

Camp Nockamixon
Streambank Stabilization

GRWA, Camp Nockamixon,
PennDOT, Nockamixon
Township, Conservation
District

February, 2007 G2 Application-
Begin application process early

Pastures GRWA, private Landownerg, February, 2008 G2 Application-
Nockamixon Township, Begin application process early
USDA/NRCS, Conservation
District

Traugers GRWA, Private Landowners, February, 2009 G2 Application-

Nockamixon Township

Begin application process early

Non-Structural BMPs

American Grill Trail

GRWA, Landowner,
Nockamixon Township,
Delaware River Greenway
Partnership, PADCNR

PADCNR and other trails grantg
available in 2005-06

Membership Drive

GRWA

Begin Letter Campaign inlgar
2006.

Homeowners Brochure

GRWA, Nockamixon
Township, and Landowners

Obtain membership funding ang
implement in 2006-2007.

Stream owners Manual

GRWA, Nockamixon
Township, and Landowners

Obtain membership funding ang
implement by 2007-2008

Planning and Local
Regulatory Efforts

GRWA, Nockamixon
Township, Nockamixon
Township Planning
Commission & EAC, and
Citizens

Updating plans and ordinances
based on plans should be an or
going process beginning 2006.

Additional Land Use and
Watershed Study

GRWA, Nockamixon
Township, B-N-T
Groundwater Committee,

DRGP

Scientific study is the basis for
sound regulatory and non-
regulatory measures. On-going
process beginning 2006

8.8 Technical & Financial Assistance Required

Implementing a watershed protection and restorafitan is not inexpensive. The proactive
planning measures, such as ordinance adoptiortharkeast expensive to implement and have
long term benefits by preventing future problenfRestoration measures, such as streambank
stabilization, are expensive on a linear foot basidg the benefit/costs should be weighed

carefully.
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9.0 Conclusions

The Gallows Run Watershed Restoration and ProtecticanRffort has confirmed that this
watershed is among one of the most scenic and gdoalty important areas in the region. The
Gallows Run Watershed Association has completedyraaccessful projects in the short time it
has existed, is expected to flourish, and will stssiunicipal government and the citizens with
ensuring that the land and water resources witlenstatershed remain scenic, rural, and pristine
for future generations.

The completion of this plan is an important stepvaa realizing that goal. However,
completing the plan is only an initial step. ThRBA and its partners must now implement the
recommendations within the restoration and pratacplan. Implementation is no small task,
however it is obvious the partnership in this wslted is a strong, and the significant natural,
cultural, and recreational resources within theawsited are worthy of protection.

It's Amazing How Much You Can Accomplish
When It Doesn’t Matter Who Gets the Credit!
~ Source Unknown

85

Gallows Run Watershed Association, Forbes Envirortat& Land Use Planning, & Borton-Lawson Engineers




The Gallows Run Watershed Restoration & Proted@tam

10.0 References

American Planning Association, Frank S. So, Edittee Practice of Local Government
Planning, Second Edition, International City/Coultsnagement Association, Washington, DC,
1988.

Arendt, Randall, Rural By Design, APA Planners Brégnerican Planning Association,
Washington, DC, 1994.

Bridgeton-Nockamixon-Tinicum Groundwater Managenteainmittee, BNT Groundwater
Monitoring Project Progress report (June 15, 2005)

Bucks County Planning Commission and Pennoni Assegi Inc.The Delaware River (North)
Act 167 Stormwater Management Plan, Volumes | 8licks County, PA, May 2005.lbid.
Draft Nockamixon Township Comprehensive PBuncks County, PA, May 2005.

DeBarry, Paul A., Watersheds: Processes, AssesamériNlanagement, John Wiley and Sons,
Hoboken, NJ, July, 2004.

Durham Township, Durham Township Subdivision andd_-Bevelopment Regulations (Articles
I-1X).

Ibid. Zoning Ordinance Durham Townshiucks County, PA, December 9, 1992.

Ibid., Zoning Chapter 234 Township of Nockamixon, Bucken§o PA,General Code
Publishers, Rochester, NY, December 2002.

Federal Highway Administratiommpact Methodologiesiting Benfield, Raimi, and Chen.
Once There Were GreenfieJdsatural Resources Defense Council and Surfacespratation
Policy Project, New York, NY, 1999.

Mayers, Soldo & Heffly, Gallows Run (602D) Managem®&eport, Section 01, Pennsylvania
Fish Commission, January, 1983)

National Wildlife Federation“Impervious Surface; fact sheet, U.S. Government Printing
Office, Washington, D.C., March, 2000.

Nockamixon TownshiplNockamixon Township Stormwater Management OrdinféDoginance
No. 106) Bucks County, Pennsylvania, September 18, 2002.

Nockamixon Township Open Space Committéeckamixon Township Open Space PBuacks
County, PA, 1999.

Nockamixon TownshipQrdinance No. 116, Nockamixon Township SubdiviarahLand

Development Ordinance, Chapter 196 Nockamixon ThiprSode of Ordinance&ucks
County, PA, May 18, 2004.

86

Gallows Run Watershed Association, Forbes Envirortat& Land Use Planning, & Borton-Lawson Engineers



The Gallows Run Watershed Restoration & Proted@tam

Pennsylvania Association of Conservation Distritts, Pennsylvania Department of
Environmental Protection, Natural Resources Cordienv Service and CH2MhilRennsylvania
Handbook of Best Management Practices for Devetppireas November 1997.

Reif, A. G., 2002a, Assessment of stream qualitygubiological indices at selected sites in the
Schuylkill River Basin, Chester County, Pennsyleadio81-97: U. S. Geological Survey Fact
Sheet FS-114-02, 4p.

Rhoads, Ann F. and Timothy A. Block (Morris Arbaret of the University of Pennsylvania),
Natural Areas Inventory of Bucks Courdennsylvania, June 30, 1999.

Springfield TownshipSubdivision and Land Development Ordinance forr&ield Township,
Bucks County, Pennsylvania, April 9, 1996.

Springfield Township Planning Commissiagning Ordinance Springfield TownshRucks
County, Pennsylvania, August 28, 1990.

Springfield TownshipSpringfield Township Stormwater Management Ordiegi@rdinance
No. 121)Bucks County, Pennsylvania, September 10, 2002.

Waetzman Planning GrouNockamixon Township Comprehensive PBucks County, PA,
1988.

87

Gallows Run Watershed Association, Forbes Envirortat& Land Use Planning, & Borton-Lawson Engineers



