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Introduction

1.1 Plan Purpose
The Northampton County Division of Parks & Recreation commissioned the preparation
of a greenway and stewardship plan in the 1,100 acre Minsi Lake Corridor in
Upper Mount Bethel Township for environmental protection, conservation land
management, and outdoor recreation. The Minsi Lake Corridor Greenway and
Stewardship Plan will identify and prioritize efforts to conserve critical habitat,
enhance compatible recreation opportunities, provide environmental education,
and establish interconnected trails. The plan will incorporate low environmental
impact, respect of the existing environment, wildlife, and natural resource systems,
and enrich outdoor recreation, environmental education, greenway, and trail
connections on conserved lands.
A prioritized implementation strategy will guide the planning and development of an
interconnected trail system and amenities, infrastructure improvements, policies for
conservation land management and stewardship, climate change impact analysis,
and enhance recreation and environmental education programming.
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1.2 Plan Goals
The Minsi Lake Corridor Greenway & Stewardship Plan will address:
• Compatibility of outdoor recreation with resource protection
• Conservation of sensitive environmental habitat
• Recommendations for conservation management
• Recommendations for an interconnected trail system
• Recommended infrastructure improvements
3
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1.3 Plan Process
This Greenway and Stewardship Plan is a planning document
that will guide Northampton County planning efforts for
many years. The Pennsylvania Department of Conservation
and Natural Resources (PA DCNR) defines greenways as:
“Corridors of open space that can connect people,
parks, historic sites, and natural areas. They vary
greatly in scale, from narrow ribbons of green to
wide corridors encompassing unique landscapes.
This network of greenways connects Pennsylvania’s
open space, natural landscape features, scenic,
cultural, historic and recreational sites, and urban
and rural communities.”
Greenways are linear corridors of public and private land
that serve as linkages between natural resource-based or
manmade features. A greenway can be on land or water
and serve a variety of functions and benefits including:
• Recreation, natural resource conservation,
environmental protection, wildlife habitat and
migration, education, transportation, community
revitalization.
A greenway and stewardship plan targets specific linear
corridors of open space which addresses both recreational
uses including trails but also resource protection in
a linear corridor. The Minsi Lake Corridor has been
identified as a Priority Greenway by the Lehigh Valley
Planning Commission’s Comprehensive Plan, Northampton
County ’s Livable Landscapes Plan, and DCNR’s Lehigh
Valley Greenways Conservation Landscape and newly
established Kittatinny Ridge Conservation Landscape. This
corridor ties together multiple corridors of open space and
significant habitats within the Kittatinny Ridge, Minsi Lake,
Bear Swamp, Martins Jacoby Watershed, and preserved
natural areas.
This Minsi Lake Corridor Greenway and Stewardship Plan
will prioritize planning efforts to establish a long-term
green/sustainable park corridor with interconnected trails,
recreation opportunities, and conserved critical habitat.
With DCNR’s approval, Northampton County was innovative
to blend elements of stewardship and greenway planning
to create this document.
After rigorous inventory and analysis, a Greenway and
Stewardship Plan provides recommendations for both
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ecology and user amenities (which can include trails,
facilities and signage).
This Greenway and Stewardship Plan is an early step in the
stewardship process that seeks to develop public consensus
for proposed improvements in the greenway corridor. The
plan provides estimates of probable costs of development
and outlines a strategy for phasing improvements and
securing funding from a variety of potential sources.
The Greenway and Stewardship Plan is a guidance document
and is intended to be flexible enough to adapt to the future
needs of the community. Following the completion of this
plan, the next step toward implementation is to identify
and acquire funding for improvements. Once funding is
obtained, detailed design and engineering will commence
to develop construction documents. This Greenway and
Stewardship Plan will be implemented through a series of
phases, dependent upon funding, over a period of years.

1.4 Project Team
The project team was formed to guide the Greenway and
Stewardship Plan process and was composed of a Steering
Committee, County staff, and Consultants.
The steering committee shared valuable insight throughout
the process. Members of the committee guided the consultant
team and provided feedback on existing conditions and
analysis, as well as desired greenway improvements. County
staff, led by Northampton County Parks and Recreation,
helped to coordinate the process, and provided input and
comment on the plan.
The consultant team was led by Simone Collins Landscape
Architecture (SC), a planning and design firm with extensive
expertise in parks, trails, greenways, and recreational
facilities. Simone Collins was primarily responsible for
project coordination, trail and facility design, cost estimates
and overall recommendations. Simone Collins was assisted
by Resource Environmental Solutions (RES). RES is a leading
ecological consulting firm, dedicated to bringing the
science of ecology to land-use decisions. Their knowledge
of ecological systems provides a foundation for creating
balanced improvements that are sustainable, cost-effective,
and enduring. RES tasks included baseline habitat and
wildlife analysis, wildlife management plan, climate change
impacts mitigation analysis, meadow stewardship plan,
invasive species plan, and waterways plan.

1.5 Project Schedule

1.6 Greenway Context
The 1,100-acre Minsi Lake Corridor, located in the northeast
section of Northampton County, is comprised of Minsi Lake,
Gerald E. Seyfried Bear Swamp Park and Archery Complex,
and Tott’s Gap Conservation Area (Tott’s Gap) including
the Twin Ponds, as a nearly contiguous park and protected
lands owned and leased by Northampton County. Scenic
landscapes conserved include the Blue Mountain/Kittatinny
Ridge, Minsi Lake, Bear Swamp, numerous vernal pools
and wetlands, boardwalk, ponds, and forests. The rural
landscape and sensitive environmental habitat make the
conservation and enhancement of the area a high priority
for residents and for the County.

5
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Inventory &
Analysis

3.1 Data Collection & Methodology
The data in this Greenway and Stewardship Plan was
compiled from various sources, including Northampton
County, Lehigh Valley Planning Commission, the
Pennsylvania Game Commission, previous planning
studies, and field reconnaissance data obtained by the
consultants.
Field maps and planning documents were created using
Geographic Information System (GIS) base mapping. This
information was combined with base aerial photography,
municipal boundaries, roadways, sidewalks, parcels, and
other identifying land use features.
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3.2 Demographics
The Minsi Lake corridor greenway is located within
Northampton County, Pennsylvania. The greenway ’s
unique ecology, history, and amenities draw visitors
from across the County and region. To better plan for
the future of the greenway, it is important to understand
the context and community within which the greenway
exists.
• County Race & Ethnicity
• County Age Breakdown
• County Median Income
• County School Enrollment
• County Educational Attainment
Data from the 2019 US Census American Community
Survey (ACS) and censusreporter.org
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3.3 Relevant Planning Documents
Lehigh Valley Planning Commission: Lehigh
Valley Greenways Plan (2007)
This plan examines greenways, which are best described
as corridors of open space, whether narrow or wide, that
can run through urban, suburban, or rural areas, and that
integrate diverse natural, cultural, and scenic features.
Connectivity is an important component of greenways,
linking together a variety of open spaces.

Lehigh Valley Planning Commission:
Lehigh Valley Trails Inventory – Lehigh and
Northampton Counties (2013)
The goal of this plan was to assist local officials in planning
for future trails in the Lehigh Valley. This report informed
the consultants on trail design and potential/proposed
connections both within the site and in the context of the
larger regional trail system. The objectives of the 2013
update were to:
• Update LVPC’s existing trail data
• Update the Lehigh Valley Trails map
• Identify priority trail gaps
• Provide information on safe road crossings
• Upload the updated trails data and trail gap
information to the DCNR database

Natural Heritage Inventory of Lehigh And
Northampton Counties, Pennsylvania (Update
2013)
The Natural Heritage Inventory of Lehigh and Northampton
Counties, Pennsylvania – Update 2013 is a document
compiled and written by the Pennsylvania Natural Heritage
Program (PNHP) of the Western Pennsylvania Conservancy
(WPC). This document contains information on the locations
of rare, threatened, and endangered species and of the
highest quality natural communities in the two counties;
it is not an inventory of all open space. It is intended as
a conservation tool and should in no way be treated or
used as a field guide. Accompanying each site description
are general management recommendations that would
help to ensure the protection and continued existence of
these natural communities, and species of concern. The
recommendations are based on the biological needs of
these elements (communities and species).
2022 Minsi Lake Corridor
Greenway & Stewardship Plan

12

Homes for Purple Martins at Minsi Lake

Lehigh Valley Planning Commission: Livable
Landscapes An Open Space Plan for
Northampton County (2015)
The purpose of Livable Landscapes – An Open Space Plan
for Northampton County is to guide the conservation,
restoration and enhancement of the County ’s open space
resources and create linkages between the County ’s vast
natural resources; outdoor recreational facilities; greenways
and blueways; farmland; and historic, cultural, and scenic
resources.

DCNR Climate Change Adaptation and
Mitigation Plan (2018)
DCNR’s Climate Change Adaptation and Mitigation
Plan (PDF) -- developed with the Northern Institute of
Applied Climate Science -- outlines 123 action steps to
be undertaken to make the Commonwealth more resilient
to potential impacts from a changing climate.

Lehigh Valley Planning Commission Future
LV: The Regional Plan (2019)
This report combines the land use planning from LVPC
and the transportation planning of LVTS to guide future
decision making within this fast-growing region. In the
report, people identified protection and preservation of
natural resources and having recreational opportunities
to be very important. The plan stresses the importance of
protecting, preserving, and connecting natural, cultural,
historical, and scenic open space to promote the health,
safety, and welfare of residents through inclusive and
livable communities.

Northern Tier Trail – A Trail Feasibility Study
(2019)
The Northern Tier Trail Feasibility Study is Northampton
County ’s presentation of an idea that when complete will
improve the lives of its residents, link the region’s largest
trails, and connect local businesses with thousands of
visitors and tourists. The study had three main goals:To
proof the alignment of a 35-mile trail from the Lehigh
River to the Delaware River;
• To identify the opportunities and constraints of linking
the trail to existing parks, trails, boroughs, and other
special places.
• To create an economic and tourism boost for the
Northern-Tier.
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3.4 Site Reconnaissance
The consultant team frequently visited the Minsi Lake
Corridor during this process. Simone Collins visited the
greenway on the following dates to walk the site, document
existing conditions, and take site photographs which
would be used throughout the project process.
• June 2, 2020
• August 5&6, 2020
• November 4, 2020
• April 14 & 16, 2021
• May 11, 2021
• August 16, 2021
Resource Environmental Solutions visited the Minsi Lake
Corridor throughout the process to conduct wildlife
species counts, document invasive species, study existing
hydrology, and document a variety of important existing
ecological conditions.

Images from various site reconnaissance visits with consultant team
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3.5 Site Inventories & Analysis
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Elevation

Slopes

Within the Minsi Lake Corridor there is a total elevation
change of approximately 200 feet. The region’s complex
geologic and hydrologic history contribute to this elevation
change, with the Kittatinny Ridge to the north - part of
an unbroken chain of forested mountains forming a link
in the 1,500-mile-long Appalachian Mountain Range.
The lowest point in the Minsi Lake Corridor is within Bear
Swamp, and the highest point is in Totts Gap Swamp
Conservation Area.

Changes in elevation across the Minsi Lake Corridor
produce areas of varying slopes. Large portions of the
Corridor near Bear Swamp, the Archery Complex, Minsi
Lake, Vernal Pools Area have slopes over 8%. The most
concentrated area of steep slope is within the Twin Lakes and
Totts Gap Swamp Conservation area. Soils on steep slopes
can be less stable, and if disturbed may lead to erosion,
increased stormwater runoff, and increased flooding.
Slope stability is increased by limiting site disturbance
and protecting surrounding vegetation.
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Geology

Natural Heritage Inventory

The Minsi Lake Corridor is within the Great Valley
physiographic region. The Great Appalachian Valley is a
long broad valley that extends from Canada to Alabama.
In Pennsylvania, this valley includes the Lehigh Valley, the
Lebanon Valley, and the Cumberland Valley. This region
is characterized by limestone, dolomite, slate, shale,
sandstone, siltstone, and some scattered basalt. The two
primary formations within the Minsi Corridor are the:

The Pennsylvania Natural Heritage Inventory Program is
a partnership between the Pennsylvania Department of
Conservation and Natural Resources, the Pennsylvania Fish
and Boat Commission, the Pennsylvania Game Commission,
and the Western Pennsylvania Conservancy, in cooperation
with the U.S. Fish and Wildlife Service. The Pennsylvania
Natural Heritage Program gathers and provides information
on the location and status of important ecological resources
(plants, vertebrates, invertebrates, ecological communities,
and geologic features). This organization provides current
and reliable ecological data and analysis to help guide
conservation work and land-use planning.

• Martinsburg Formation: comprised of slate, siltstone,
and shale
• Greywacke and Shale of Martinsburg Formation:
comprised of shale and sandstone

Four important Natural Heritage Inventory areas are
located within the Minsi Lake Corridor, and project area
watersheds have been identified as high value & important
for ecological preservation. Additional areas of ecological
value have been identified adjacent to the Minsi Lake
Corridor.
2022 Minsi Lake Corridor
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Woodlands

Hydrology

The woodland of the Minsi Lake Corridor is a dominant
ecological feature in the landscape. Four distinct woodland
environments have been identified:

The Minsi Lake Corridor contains complex hydrology, with
several important headwater streams and wetlands on
site. Most of the greenway corridor is within the East Fork
Martins Creek and Slateford Creek Watersheds.

• Interior Woodlands
• Woodland Edges
• Woodland Coverage
• Riparian Woodlands
Interior woodlands are most resilient and important for
many specialized species of birds, amphibians, insects,
and mammals. The Minsi Lake Corridor has several large
areas of interior woodlands that should be protected and
enhanced.

Vernal Pools:
Vernal pools, or seasonal pools, are a unique type of
wetland habitat that are typically small, shallow, ephemeral
water bodies, and unlike a pond or a lake, they have no
permanent inlet or outlet. Vernal pools are filled each
spring by rain and snow melt, then dry up for in the summer,
and they support several species of animals that require
these temporary wetland habitats for survival. The Minsi
Lake Corridor contains one of the highest concentrations
of high-quality vernal pools in Pennsylvania.
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3.6 Ecological Assessment
Executive Summary
RES conducted a series of rapid assessments and natural
resource inventories on behalf of Northampton County,
Pennsylvania in 2020 and 2021 in support of a Greenway
and Stewardship Plan for the Minsi Lake Corridor (1,100
acres). The study resulted in nearly 300 plant species
identified and a similar number of animal species. The
site boasts the largest concentration of vernal pools in
the commonwealth of Pennsylvania. These are supporting
what is believed to be the largest concentration of vernal
pool-obligate amphibians. The lake level was lowered in
recent years for dam reconstruction, allowing for a lush and
dynamic emergent wetland system to form. By Fall 2021,
the lake had been returned to original water levels. This
habitat supports a great diversity of fish, turtles, snakes,
and many breeding and migrant birds. Ducks, eagles,
osprey, wading birds, and warblers all benefit greatly
from this habitat and fill the air and water with colors,
song, and beauty.
Complex and robust stream-associated wetlands along the
East Fork of Martins Creek are equally stunning and diverse.
Evidence of black bear and bobcat can be readily found
alongside over 20 other mammal species amidst iconic trees
and shrubs to the region. These amazing natural heritage
elements are all present despite significant colonization by
invasive plants in some areas, illegal ATV use, and impacts
to the streams and wetlands from agricultural practices,
lawn maintenance, and other common stormwater issues.
In short, the Minsi Lake Corridor is brimming with diversity
and has examples of some of the most intact forest and
open water wetland communities that one can find in
the region. It is critical that all planning for this site be
done under the umbrella of conservation, preservation,
and protection of natural resources. This amazing place
should be protected, improved upon, and stewarded for
hundreds of generations to come.
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Introduction
As part of a science-based design team with Simone Collins
Landscape Architecture (SC), Resource Environmental
Solutions (RES) was hired by Northampton County (NorCo)
to perform ecological assessments of their 1,100-acre
Minsi Lake Corridor (MLC) to inform a comprehensive
greenway and stewardship plan. The MLC includes Minsi
Lake, Gerald E. Seyfried Bear Swamp Park and Archery
Complex, and
Totts Gap Conservation Area (includes
Twin Lakes) in Upper Mount Bethel Township. For ease of
assessment and to account for variability, the sites have
been further categorized into management units that will
be described further along in this report.
Properties within the MLC are mostly continuous park/
preserved land and have been conserved through a
combination of State, County, and Municipal Open Space
referendums and land preservation grant programs. The MLC
sits in Northampton County Pennsylvania in the Delaware
River Watershed. The area is part of the Wild Delaware
River Geotourism project, a 150- mile stretch of the upper
and middle Delaware River focused on sustainable tourism
through outdoor recreation, historic preservation, and
natural assets. As identified in the RFP, “This Corridor has
been identified as a Priority Greenway by the Lehigh Valley
Planning Commission’s Comprehensive Plan, Northampton
County ’s Livable Landscapes Plan, and DCNR’s Lehigh
Valley Greenways Conservation Landscape and newly
established Kittatinny Ridge Conservation Landscape. Much
of the Corridor falls within the Natural Heritage Inventory
of state, regional, and local significance for environmental
protection of species of concern.” Minsi Lake was created
by the Pennsylvania Fish and Boat Commission in 1970
and then leased to NorCo in 1975. The dam itself was
rebuilt in 2019. One of the hallmark features of the MLC
is the number and quality of vernal pools; over 400 vernal
pools have been documented in and around the MLC.
In order to facilitate this planning effort following sound
ecological principles and following the mission of NorCo
to effectively manage the landscape while reducing the
carbon footprint, RES followed established peer-reviewed
methodology to perform a rapid ecological assessment
of the area to quantify what currently exists, characterize
habitat, and provide recommendations for ecological
uplift and conservation. In concert with other project team
members and key project stakeholders, RES has developed
a custom study of this area to establish a baseline data set

of wildlife, plants, water and wetland resources, upland
habitat types, and other important variables. The following
report details our selected methods, results, and a set of
ecological recommendations for thoughtful management of
wildlife populations, botanical diversity, and the creation,
stewardship, and protection of a mosaic of habitat types to
support these biotic elements in the Minsi Lake Corridor.

Methodology
Secondary Data
The site has been the focus of a variety of interested
parties over the past few years which has resulted in the
collection of a variety of data sets that can support this
ecological assessment. Various natural history data have
been collected prior to our assessment that can aid in
understanding the site and save time when analyzing the
site. These data sets are referred to as secondary data
(pre-existing Information). Our collected data in support
of this project is referred to as primary data. Secondary
data sets include e-Bird records, plant lists, and other
previously collected data sets. We would like to thank all
contributors and compilers of pre-existing data in support
of this project (see acknowledgments section). Primary data
include the following onsite methodologies.
Rapid Ecological Assessment
A team of RES ecologists visited the site in the spring and
summer months to walk the site in its entirety in search of
indication of various ecological stressors and examples of
intact habitat types. ArcCollector was used to spatially align
observations throughout the site for aid in mapping and
location-specific recommendations. Some of the primary
goals of this rapid assessment included:
• Searching for combinations of abiotic and biotic
features that might serve as critical habitat for rare,
threatened and/or endangered species known to the
region
• Locating any intact habitat locations that are free of
invasive plant and/or animal pressure
• Locating any representation of forest ecosystems
that have all strata present (canopy, understory, and
groundstory) and evidence of forest regeneration
• Finding locations that show physical evidence of
erosion within the drainage systems on site
• Finding locations of any impediments to drainage/flow
or faunal migration within the stream systems
21
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• Identifying sections of forested landscape with need for
thinning, clearing, or other timber management needs/
opportunities for ecological enhancement
• Documenting invasive plant species populations for
development of an invasive species management plan
Fo r s u c c i n c t a l i g n m e n t o f v a r i o u s d a t a s e t s a n d
recommendations, the site has been separated into distinct
Management Units (MUs).
Plants
Timed meanders were the primary method used for botanical
data collection within each of the identified MUs on site.
This involved setting a fixed time and walking through
each polygon collecting notes of species presence and
relative abundance per species.
Primary goals for plant surveys were to characterize
vegetation communities, locate any rare plants/rare plant
habitats, and to document invasive species throughout
the preserve.
Birds
RES conducted point counts at 16 locations in the MLC
to systematically collect avifaunal data using Unlimited
Distance, Single- Observer Point Counts. Point count
locations are were selected to represent particular habitat
types. Bird diversity, abundance, and activity are invaluable
to track ecosystem function in the various onsite habitat
types.
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Permanent Ecological Assessment Points
The avifaunal points also served as more intensive botanical
inventory plots where species within a 10- meter radius
of the point were noted. These observations included to
which strata the species belonged (tree, shrub, herbaceous
etc.), dominance, abundance, and conservation status.
By combining point specific bird and flora observations,
habitat health indicators become more robust and can
be extrapolated to similar habitats throughout the area.
Herpetofauna
A robust survey for documenting reptiles and amphibians
(collectively, herpetofauna) often requires multiple survey
methods and significant effort through spring, summer,
and fall months. These faunal assemblages have very low
detection probabilities and, as ectotherms, are heavily
reliant on external variables for metabolic function and life
history activities. For this reason, a variety of systematic
trapping is often required to confirm presence/absence.
While this level of detail is not required for supporting this
design, understanding the herpetofaunal community in the
Minsi Lake Corridor as best possible allows us to minimize
impacts to existing populations and maximize the integration
of critical habitats and safe mobility between these critical
habitats by frogs, toads, salamanders, snakes, turtles,
and lizards on site. RES has enacted two survey methods
on site that do not require scientific collection permits,
labor-intensive survey methods, or trapping and tracking
infrastructure (ex. pitfall traps, hoop nets, radiotelemetry,
etc.). The combination of these survey methods has proven
to result in a near-comprehensive (~75% of all species
detected) inventory of herpetofaunal assemblage in the
region. These methods are described below.
Time (and Area) Constrained Searches (TCS)
TCS involves visiting the site at the proper times of day in
spring, summer, and fall months when weather conditions
are suitable for reptiles and amphibians to be surface active
or concealed on the surface (rather than being underwater,
buried in soil, or in burrows). Areas are delineated by the
Management Units (and sub-units). Optimal conditions
usually involve temperatures between 60- and 85-degrees
Fahrenheit with some cloud cover and low to no wind.
Precipitation (or recent rain) can be a valuable factor for
certain species, with recent rain being ideal. These searches
include using binoculars and spotting telescopes to search
for basking turtles and snakes in water bodies, carefully

searching under cover objects (logs, stones, and debris
piles) for concealed snakes, salamanders, and anurans,
and carefully searching for active/moving reptiles and
amphibians in various habitats. Strict conservation etiquette
is enacted when searching, making sure to replace logs
and stones as found and carefully removing any found
animals prior to replacing these objects to prevent injury
of the animals. All found animals are released unharmed
at the location where found.
Random Opportunistic Sampling
While on site conducting other data gathering exercises,
our lead field biologist would pause to search locations
for herpetofauna when conditions (weather, time of day,
season, etc.) were appropriate. This involves similar search
methods to the TCS methodology but in an opportunistic
nature.
Mammals
With a diverse mosaic of habitat types, geology, soils,
and other environmental factors, the site has potential
to support a wide array of mammal species. Similar to
the herpetofaunal approach, we’ve enacted low-cost and
efficient methods to develop a general understanding of
the mammal communities on site without completing a
comprehensive assessment using random opportunistic
sampling and scat and track analysis.
Scat and Track Analysis
RES biologists and ecologists targeted stream margins, wet
soil on trails, and other suitable locations on site to review
tracks left by mammals traversing the site. Additionally, any
encountered scat, hair, bones, or evidence in the landscape
(buck rub, burrows, nests, cavities, etc.) were documented
as evidence of mammal presence and, whenever possible,
identified to the species level.
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Results
Survey Effort
A total of 5 formal survey events occurred over the course
of 12 months (Table). Additional site visits occurred as
well but these 5 events included at least two ecologists
and supported the geographic and technical scope of our
effort. Each event covered a variety of sampling methods
for assessing plant and animal presence on site.

Table 1 Schedule of survey events
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Plants
The botanical inventory for this site is limited spatially
and temporally; it is not comprehensive over the entire
>1,100 acres or the bloom phenology however it is a
sufficient representation of dominant plant communities
and species of interest. Efforts to botanize during two
key periods (spring and late summer) were conducted
to maximize probability of detection. Timed meanders,
fixed plots, and opportunistic documentation drove the
data collection, with avifaunal points coupling as fixed
vegetation points. See Appendix I for the full flora list.
Table 2 summarizes plant species by layer and by native
or invasive, it can be seen that of the 264 documented
species, roughly 76% of them were native. This does not
speak to the distribution of native and invasive species;
some areas were relatively pristine and intact while others
experienced more disturbance. Each management unit
speaks to the specific floral communities within. Generally,
there was a great diversity of plants. Some invasive species
were beginning to encroach which is common in any area
shared with humans. The species to monitor and manage
moving forward include Phragmites, also known as Common
Reed or Australian common reed (Phragmites australis),
multiflora rose (Rosa multiflora), autumn olive (Elaeagnus
umbellata), and mugwort (Artemisia vulgaris).

Table 2 Summary botanical richness by plant type observed at
MLC during a rapid ecological assessment:
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Birds
The most thorough sampling of avifauna onsite occurred
during spring migration and breeding seasons and the
fewest observations occurred in the winter. The site is
“birded” frequently by amateur and professional naturalists
alike resulting in a wealth of supplementary data. Citizen
science data on eBird recognizes 226 bird species observed
on site. This is an incredible diversity. These data span 42
years (oldest record entered was of a Brewster’s warbler on
May 20, 1979) and reports occur almost daily including
at the time of this report; almost 1500 complete bird
checklists have been submitted.
Summary statistics from Secondary Data are as follows:
• 226 species
◦ Up to 104 are probable breeders
◦ 38 waterfowl and marsh birds
◦ 28 warblers
◦ 15 sparrows
◦ 21 shorebirds
◦ 12 gulls/terns
◦ 17 raptors
◦ 7 woodpeckers
◦ 7 flycatchers
◦ 62 passerines (excludes warblers and sparrows above,
total 105)
◦ 18 “other” (ex. goatsuckers, doves, corvids, kingfisher,
swallows, etc.)
◦ 38 of these observed species are rarities/anomalies

Despite this wealth of qualified and valuable data, it is
always necessary to conduct a standardized survey method
following peer-reviewed methods that can be replicated
to glean site-specific data. This intimate data can then
inform management, monitoring, conservation, education/
interpretation, and design elements.
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A total of 148 species were observed during our assessment
(Appendix II). This assessment was primarily focused on
breeding birds and spring migration to assess habitat
modifications for attracting migrants to stay if habitat
suitability increased. Of the birds observed, 73 were
confirmed/probable breeding (in dark gray in table) on
site in 2020 and/or 2021 with another 5 possible breeders
(light gray in table). Summary statistics from Primary Data
are as follows:
• 148 Species
◦ Up to 78 are probable breeders
◦ 25 waterfowl and marsh birds
◦ 25 warblers
◦ 9 sparrows
◦ 4 shorebirds
◦ 3 gulls/terns
◦ 16 raptors
◦ 7 woodpeckers
◦ 6 flycatchers
◦ 38 passerines (excludes warblers and sparrows above,
total 72)
◦ 15 “other” (ex. goatsuckers, doves, corvids, kingfisher,
swallows, etc.)
◦ 0 of these species are anomalies/rarities
Exciting breeders for the region include hooded warbler
and blue-winged warbler in successional/shrub thicket
habitats and bobolink and eastern meadowlarks in the
grasslands at Totts Gap Conservation Area. The raptor
diversity is very good as well. Migration boasts significant
abundance and diversity of neotropical wood-warblers in
the spring and fall months and strong diversity of waterfowl
in the fall and winter months. Opportunities to increase
breeding habitat size and quality for successional and
grassland species would have the highest conservation
value followed by continued maintenance of established
emergent marsh in the lake to eventually lure in more
breeding marsh birds and waterfowl.
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Herpetofauna
Herpetofauna can be difficult to detect without using forest on site is providing excellent herpetofaunal habitat
special survey methods that can be time- consuming for amphibians, with abundance and diversity results far
and costly. This list of observed herpetofauna is not a beyond those of an average wooded area in Pennsylvania.
comprehensive list of extant herpetofauna at MLC, but likely Thousands of individual salamanders were encountered
represents approximately 75-90% of the species richness. during just one survey event in the spring of 2021. Snakes
An impressive 30 species of herpetofauna were observed and turtles however are under-represented in this dataset.
(Table 3) including 6 snakes, 5 turtles, 7 anurans, and It is likely that up to 3 more turtle species and more than
12 salamanders. The vernal pool complex within the core 7 additional snake species might occur on site.
Table 3 Observed reptiles and amphibians at GMLC during an ecological assessment

Faunal Group
Amphibian (Anuran)
Amphibian (Anuran)
Amphibian (Anuran)
Amphibian (Anuran)
Amphibian (Anuran)
Amphibian (Anuran)
Amphibian (Anuran)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Amphibian (Salamander)
Reptile (Turtle)
Reptile (Turtle)
Reptile (Turtle)
Reptile (Turtle)
Reptile (Turtle)
Reptile (Snake)
Reptile (Snake)
Reptile (Snake)
Reptile (Snake)
Reptile (Snake)
Reptile (Snake)

Common Name
American toad
northern spring peeper
northern gray treefrog
wood frog
pickerel frog
northern green frog
bullfrog
eastern newt
eastern redback salamander
slimy salamander
northern dusky salamander
northern two‐lined salamander
longtail salamander*
northern red salamander
four‐toed salamander
spring salamander*
spotted salamander
Sensitive Species A
Sensitive Species B*
Sensitive Species C
eastern musk turtle
common snapping turtle
eastern painted turtle
Sensitive Species D
northern brown snake
northern ringneck snake
eastern garter snake
eastern milksnake
northern watersnake
eastern ratsnake

Scientific Name
Anaxyrus americanus
Pseudacris c. crucifer
Hyla versicolor
Lithobates sylvatica
Lithobates palustris
Lithbates clamitans melanota
Lithobates catesbeiana
Notophthalmus vididescens
Plethodon cinereus
Plethodon glutinosus
Desmognathus f. fuscus
Eurycea bislineata
Eurycea longicauda
Pseudotriton r. ruber
Hemidactylium scutatum
Gyrinophilus poryphoriticus
Ambystoma malculatum
Sensitive Species A
Sensitive Species B
Sensitive Species C
Sternotherus odoratus
Chelydra serpentina
Chrysemys p. picta
Sensitive Species D
Storeria dekayi
Diadophis punctatus edwardsii
Thamnophis s. sirtalis
Lampropeltis t. triangulum
Nerodia s. sipedon
Pantherophis allegheniensis

*Live captures by County Staff or trusted naturalists that shared data concurrent with study. Not physically
verified by RES staff
Table 3 Observed reptiles and amphibians at MLC during an ecological assessment
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Mammals
Mammals can be a difficult group to adequately sample during a rapid assessment like this. A total of 22
mammal
33%
of all
thatdirectly
currently
Mammals species were observed (Table 4). This constitutes
with our
team
butmammals
not observed
(grayoccupy
font). Small
habitat on Pennsylvania lands. This list details species mammal
confirmed
via
direct
observation,
camera
trap,found
or
diversity is likely higher than what was
Mammals
can
be
a
difficult
group
to
adequately
sample
evidence of occurrence (black font) and potentially present
species
thatare
were
shared
with
our
team
but
while larger
species
more
likely to
have
been
detected.
during a rapid assessment like this. A total of 22 mammal
The site
is rich
with resources
to was
support
a wide
array of
not observed directly (gray font). Small mammal diversity
is likely
higher
than what
found
while
species were observed (Table 4). This constitutes 33% of
generalist
and
specialist
mammal
species.
larger species are more likely to have been detected. The site is rich with resources to support a wide
all mammals that currently occupy habitat on Pennsylvania
array
of generalist and specialist mammal species.
lands. This list details species confirmed via direct Classic upland woodland mammals as well as the iconic
Classic
upland
woodland
well as the
iconic
freshwater
pond
stream‐associated
species
observation,
camera
trap, or mammals
evidence ofas
occurrence
(black
freshwater
pond
and and
stream-associated
species
are well
font)well
andrepresented.
potentially present species that were shared represented.
are
Table 4 Observed mammal species at GMLC during an ecological assessment.

Common Name
Scientific Name
eastern red bat
Lasiurus cinereus
hoary bat
Aeorestes cinereus
Sensitive Species E
Sensitive Species E
other myotis bats
Myotis spp.
short‐tailed shrew
Blarina brevicauda
meadow vole
Microtus pennsylvanicus
white‐footed mouse
Peromyscus leucopus
eastern chipmunk
Tamias striatus
red squirrel
Tamisciurus hudsonicus
eastern gray squirrel
Sciurus carolinensis
muskrat
Ondatra zibethicus
groundhog
Marmota monax
North American beaver
Castor canadensis
eastern cottontail
Sylvilagus floridanus
Virginia opossum
Didelphis virginianus
Raccoon
Procyon lotor
striped skunk
Mephitis mephitis
long‐tailed weasel
Neogale frenata
Fisher
Pekania pennanti
gray fox
Urocyon cinereoargenteus
red fox
Vulpes vulpes
eastern coyote
Canis latrans
North American river otter Lontra canadensis
North American porcupine Erethizon dorsatum
white‐tailed deer
Odocoileus virginianus
bobcat
Lynx rufus
North American black bear Ursus americanus
gray font = unconfirmed by team but valid sightings

Notes

Observed
Possibly observed (unconfirmed)
Observed
Up to four more species. All are rare
On trails
Small meadow southeast of lake
Under trash/cover
Common
In pine stands
Common
In Minsi Lake
Common by lawns
In lake
Common
Common
Common
Common
Observed crossing path in MU3
Unconfirmed reports
Likely
Common
Dens in multiple MUs
Unconfirmed reports
Unconfirmed reports
Common
On camera trap in MU1
Significant sign in Mus 1, 4, 6, and 7

Table 4 Observed mammal species at MLC during an ecological assessment.
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3.7 Management Unit Inventories
The 1,100-acre Minsi Lake Corridor, located in the
Northeast section of Northampton County, contains seven
unique management areas:

Management Units

Gerald E. Seyfried Bear Swamp Park
and Archery Complex

Gerald E. Seyfried Bear Swamp Park
and Archery Complex

These seven areas are comprised of nearly contiguous
park and protected lands. Scenic landscapes conserved
include the Blue Mountain/Kittatinny Ridge, Minsi Lake,
Bear Swamp, numerous vernal pools and wetlands,
boardwalk, ponds, and forest. The rural landscape and
sensitive environmental habitat deem the area a high
priority for residents and the County.
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Management Units
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Archery Complex
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The southern-most management unit
within the Minsi Lake corridor, the Archery
Complex* is south of Lake Minsi Drive. The
Archery Complex is bordered to the west
by Bangor Vein Road and to the south by
the East Fork of Martins Creek. An active
archery range and training course are
present in the northern portion of the site.

Echo
Lake

Ecology
A robust forested wetland and floodplain wetland within
the East Fork Martins Creek constitute a large portion
of the parcel. Unique plants,such as wetland adapted
flowers and a complex of vernal pools are present in these
woods. Wildlife supported here include barred owls, redshouldered hawks, numerous forest-breeding songbirds,
a great diversity of salamanders, and many mammals
including bobcat are commonly observed here.
The archery complex contains five unique ecological submanagement units. Each unit is described by dominant
vegetation communities and any prominent natural features,
such as rocky outcrops, streams, etc. E cological restoration
recommendations are also organized by each determined
by these management units:
• Management Unit 1: Hemlock-Mixed Palustrine Forest
• Management Unit 2: ROW Herbaceous Wetland
• Management Unit 3: Hemlock Palustrine Forest
• Management Unit 4: Hemlock – Tulip Tree – Beech
Forest
• Management Unit 5: Mixed Forb Marsh/Red Maple –
Elm – Willow Palustrine Forest Complex

Facilities
The archery complex contains several aged facilities which
include:
• Archery Range and Pavilion (used for Bowfest and other
sporting events)
• Gravel Parking Area
• Target field archery course with 14 stations

Trails
There is a rough earthen path (varies between 2’-5’ wide)
that meanders through the archery complex and connects
the gravel parking area and the target field archery course.

Signage
While there is limited existing signage within the archery
complex- current signage includes:
• Archery safety information
• Welcome signage
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which was officially dedicated as public lands
in 1979 and is listed as a Natural Heritage
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Ecology
The Bear Swamp is listed as a Natural Heritage Area (by
the Pennsylvania Natural Heritage Inventory Program) and
contains five unique ecological sub-management units:
• Management Unit 1: Mixed Hardwood Palustrine Forest
• Management Unit 2: Fields
• Management Unit 3: Even-Aged Tree Regeneration
Area
• Management Unit 4: Hemlock – Forest Complex
• Management Unit 5: Utility Right of Way Area

Facilities
The Bear Swamp contains the following facilities:
• Olympic Field
• Education Pavilion
• Open Air Pavilion

Trails
There is 1,500 linear foot wetland boardwalk in the Bear
Swamp. This structural integrity of this boardwalk has
degraded significantly over time and the structure needs
to be replaced.
The remaining trails in Bear Swamp are earthen and
informal mown trails.
The route of the proposed Northern Tier Trail runs through
the Minsi Lake Corridor and is a 35-mile trail proposed
for the most northern 14 municipalities of Northampton
County, Pennsylvania. When complete, it will connect the
outdoor recreation, tourism, and economic development
resources from the Lehigh River to the Delaware River.

Signage
The existing signage in Bear Swamp includes:
• Educational / interpretive signage
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Ecology
Minsi Lake contains seven unique ecological sub management units:
• Management Unit 1: Minsi Emergent Marsh Complex
• Management Unit 2: Mixed Mesophytic Forest

In 2021, the county installed one accessible kayak launch
and two accessible fishing piers.
Future planned improvements that are currently under
design (noted as Phase II Recreation Improvements)
include:
• Accessible trails

• Management Unit 3: Stream Tributaries (associated
conveyance, floodplain forest, and wetlands)

• Picnic pavilion(s)

• Management Unit 4: Hatchery Relict Wetland Complex

• Picnic grove areas

• Management Unit 5: Edge Hardwood Woodland

• Accessible composting restroom(s)

• Management Unit 6: Established Meadow
• Management Unit 7: Open Water

Existing Facilities
Minsi Lake contains the following facilities:
• Concrete boat launches

• Guiderail upgrades
• Site lighting
• Boat storage area upgrades
• Native plant landscaping
• Site work and drainage improvements
• Accessible pedestrian bridge

• Fishing jetties
• Picnic tables
• Parking areas
• Trails including an asphalt multi-use trail and earthen
trails
• Signage
• Accessible kayak launch
• Accessible fishing piers
• Boat storage area
• Benches
• Nature journaling station

Trails
An asphalt multi-use trail connects the western parking
area to the Minsi Lake dam. A 3-5’ earthen perimeter trail
connects the east and west parking areas.

Signage
The existing signage in Minsi Lake includes:
• Educational / interpretive signage
• Wayfinding signage
• Welcome signage

• Accessible port-a-johns
• Fishing access pathways
• Bird nesting boxes and Purple Martin Towers
• Fish habitat structures
• Turtle basking platforms
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Ecology
The vernal pools management unit contains four unique
ecological sub-management units:
• Management Unit 1: Mixed Hardwood Palustrine
Forest
• Management Unit 2: Pasture Relict Parcels
• Management Unit 3: ROW Herbaceous Wetland
• Management Unit 4: Fields

Facilities
There are no facilities in the vernal pools management
area, and it remains a largely pristine ecological area and should remain so in the future.

Trails
There are no existing trails in the vernal pools management
area. Future human access to this site should be limited
to preserve the high quality ecological and hydrologic
conditions.

Signage
There is no existing signage in this management area.
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Ecology
The most visible ecological characteristic of this area
is the osprey nest, which can be seen from Totts Gap
Road. Totts Gap contains three unique ecological submanagement units:
• Management Unit 1:Tott’s Gap Meadow
• Management Unit 2: Oak-Mixed Hardwood Palustrine
Forest
• Management Unit 3: Utility Right-of-Way Herbaceous
Wetland

Facilities
Totts Gap contains the following facilities:
• The County owns the land and buildings from the open
space acquisition of the estate of Dr. Stewart G. Wolf.
The buildings were from Dr. Wolf’s former Totts Gap
Institute Buildings and Caretaker’s House.
• The existing buildings consist of a multi-purpose
learning center and a single family residence with a
garage. The learning center was built over a period of
time as a research and educational facility. The original
structure housed laboratories and is distinguished by its
red brick finish. The other buildings are wood framed
or bearing concrete masonry and have been used for a
variety of functions. Architect Mark Brodsky completed
an evaluation of the existing structures and this report is
available in the appendix of this report.

Trails
There are no existing trails within the Totts Gap management
area.

Signage
The existing signage in Totts Gap includes:
• Osprey educational / interpretive signage
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Similar to the vernal pools management
area, Twin Lakes is characterized by healthy
ecological and hydrologic resources, with
minimal public access.
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Twin Lakes
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Ecology
One of the more visible characteristics of this area are the
two man made lakes. Twin Lakes contains three unique
ecological sub-management units:
• Management Unit 1:Oak-Mixed Hardwood Palustrine
Forest
• Management Unit 2: Man made Lakes
• Management Unit 3: Utility Right-of-Way Herbaceous
Wetland
Although prohibited, ATV riders have been known to traverse
this area and cause significant damage to existing earthen
trail which contributes to sediment erosion and degraded
water quality within this management area. This prohibited
use needs to be policed and presents a threat to the
ecology of this area.

Facilities
There are no facilities in the Twin Lakes management unit, and
remains a largely pristine ecological area - and should remain
so in the future.

Trails
There are informal earthen trails around the perimeter of
the Twin Lakes, connected via an earthen trail and informal
pull off parking on Totts Gap Road.

Signage
There is no existing signage in this management area.
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Totts Gap Swamp
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The northern most area within the Minsi
Lake Corridor, Totts Gap Swamp borders the
National Park Drive and the Delaware Water
Gap National Recreation Area.

e Mo
n Dr.
untai

JACOBY CREEK

Minsi
Lake

si

in

ke

M

st

Ea

ore

Dr.

Sh

Dr.

Totts

La

Gap Rd.

Lake Minsi

WEST FORK
MARTINS
CREEK

Dr.

MARTINS CREEK

gor

Ban
Vein

rk Dr.
a
P
l
a
n
Natio

7

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

46

SLATEFORD
CREEK
Totts Gap Swamp

Rd

MARTINS CREEK

Echo
Lake

Ecology
This management area is characterized by healthy
vernal pools, dense woodlands, and former agriculture
fields that are currently filled with invasive plant species
(predominantly Autumn Olive). This area is part of the
Slateford Creek headwaters. Totts Gap Swamp contains
four unique ecological sub-management units:
• Management Unit 1:Vernal Pool Complex
• Management Unit 2: Olive Thicket Fields
• Management Unit 3: Red Oak – Mixed Hardwood
Community
• Management Unit 4: Utility Right-of-Way Herbaceous
Wetland
Similar to the Twin Lakes, ATV use presents a threat to the
ecology of this area.

Facilities
There are no facilities in the Totts Gap Swamp management
area, and remains a largely pristine ecological area - and
should remain so in the future.

Trails
There are no existing trails within this management area.

Signage
There is no existing signage in this management area.
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2
Public
Participation

2.1 Public Participation Process
The Minsi Lake Corridor Greenway & Stewardship Plan
included a robust public participation process over the
18-month project duration. The County recruited a
15 member Project Steering Committee composed of
highly knowledgeable individuals with backgrounds in
environmental protection and open space planning who
gave invaluable perspective and advice for the project.
This process included six (6) committee meetings; four (4)
public meetings; three (3) focus group meetings; nine (9)
Key Person Interviews; and two (2) community outreach
events.
In addition to these meetings a public opinion survey
was prepared and enjoyed 101 responses. An interactive
wiki-map was also available for interested citizens to
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download comments, proposed facilities, trail routes or
photographs about the Corridor. This tool garnered 28
responses.

2.2 Committee and Public Meeting
Summaries
The following is a brief chronology of the committee
and public meetings. Complete meeting notes are in the
appendix of this report.

Committee Meeting #1 – November 11, 2020
The project extent, scope and 18-month schedule was
introduced to the Committee through a presentation by
the consultants. The salamander logo was much liked. The
County was continuing to collect information for the SC

team. There were suggestions to acquire additional lands
to add to the Corridor. ATV use on the county ’s lands was
mentioned as a challenge. The need to protect the many
ecologically sensitive areas in the Corridor was stressed.

Committee Meeting # 2 – February 10, 2021
The consultant team reported that they were moving from
the inventory to analysis work on the project. The Minsi
Lake Corridor was divided into seven (7) well-defined
management units (MUs). Each MU was reviewed and
discussed with the committee members. Committee members
provided insights and suggestions for all 7 areas. User
safety and crime was noted as a concern. Preparations
for Public Meeting # 1 were reviewed.

Public Meeting #1 – February 17, 2021
The consultants introduced the project to the public
attendees. Comments and questions were then entertained.
An attendee noted wayfinding in the Corridor is lacking
and it is easy to get disorientated. Trexler Nature Preserve
was suggested as a good wayfinding example. Suggestion
to stress the economic value of preserving environmentally
sensitive lands.

Committee Meeting # 3 – April 14, 2021
The consultants noted that the Totts Gap buildings will be
evaluated by an architect. Initial opinion survey results
were noted as well as the need to publicize the survey and
project. The consultants reviewed each MU and preliminary
proposed improvements, and conservation initiatives were
noted for each area.

Public Meeting #2 – May 4, 2021
The consultant team reviewed the inventory and analysis
including an overview of existing flora and fauna and the
team’s ecological findings to date. Recommendations for
each MU were noted and discussed as they were being
refined.

Committee Meeting #4 – July 10, 2021
Discussion at this meeting focused mostly on
recommendations for preservation, protection, and
ecological uplift for the various MUs. Ideas for Totts Gap
Swamp to create new, smaller meadows with native plants.
Closing part of Institute Drive in spring for salamander
crossings. It was noted that the Friends of Minsi Lake will
build turtle basking platforms at the lake. Palustrine forested
wetlands are some of the jewels in the Minsi Corridor.

Committee Meeting #5 – September 8, 2021
The meeting focused on priorities for conservation and
improvements in the Corridor. Coordination with Upper
Mt. Bethel Township was stressed especially concerning
amphibian road closures, enforcement issues and emergency
responders. It was suggested that Minsi Lake remain the
focus of most visitor activities since it can handle the
greatest number of visitors. It was also noted that the trail
/ walking experience in the Corridor is important.
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Public Meeting #3 – September 23, 2021

Public Meeting #4 – January 12, 2022

An attendee mentioned that the National Parks Conservation
Association may be a partner towards conserving natural
lands. Illegal ATV use on Corridor lands was mentioned as a
concern. A nearby privately owned preserve was mentioned
as a possible connection to the Minsi Corridor. An attendee
noted that the Minsi Corridor is an important bird migration
route and there are great bird-watching opportunities in
the corridor. It was noted that implementation of plan
recommendations will depend on funding acquired to
complete improvements and ecological enhancements.

The consultants gave a high-level overview of the entire
plan and noted some of the more prominent recommended
improvements including but not limited to the archery
range rehabilitation, reconstruction of the Bear Swamp
boardwalk, a nature-based playground at Minsi Lake,
connecting the red trail from Bear Swamp to Minsi Lake
and the conversion of lawn areas at Bear Swamp to native
meadows to enhance pollinator and bird habitat.

Committee Meeting #6 – December 1, 2021
Comments were solicited on the draft plan that was issued
several weeks earlier. There was discussion about the
improved facilities at Totts Gap MU # 5 and the need
to discuss these with the Nature Conservancy who holds
the conservation easement for the property. Automobile
speeding in the vicinity of Bear Swamp was noted as well as
the need for traffic calming. Preparations were mentioned
for the final public meeting scheduled for January 12, 2022.
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2.3 Focus Group Meeting
Summaries
Three focus group meetings were held over a two-month
period in December 2020 and January 2021.

Focus Group Meeting # 1 – December 9,
2020 - Conservation, Recreation, and
Education
Attending: Andy Curtis (Northampton County Junior
Conservation School), Jim Wilson (NC), Laura Baird Bower
(Heritage Conservancy), Josephine Gingerich (The Nature

Conservancy), Scott Cope (Wildlands Conservancy), Kate
Ebel (Wildlands Conservancy), Bryan Cope (NC), John
Mauser (Friends of Minsi Lake), Sherry Acevedo (NC),
Pete Simone (SC), Rob Gladfelter (SC), Geoff Creary (SC),
Mike McGraw (RES).
There was a discussion of each of the 7 management
units with existing conditions and possible improvements
noted for each. Some topics included: education about
hunting in the Corridor; reduction of mown lawn areas to
deter geese at Minsi Lake; Totts Gap as a possible satellite
office for the Wildlands Conservancy; Use of Totts Gap
as Minsi Corridor maintenance hub; Maintaining minimal
public access at Twin Lakes; Controlling ATV use at Twin
Lakes; Create wildlife viewing areas; Overall focus on
conservation, recreation and environmental education
programming. A suggestion was made to host a reptile
and amphibian celebration of education programs in the
Corridor.

Focus Group Meeting # 2 – December 15,
2020 - Federal and State Agencies
Attending: Robert Neitz (Jacobsburg Environmental
Education Center, DCNR), Zachery Rudd (PA Fish and
Boat Commission), Brittany Salapek (Delaware Water Gap
National Recreation Area, NPS), Sherry Acevedo (NC),
Jim Wilson (NC), Pete Simone (SC), Rob Gladfelter (SC),
Geoff Creary (SC), Mike McGraw (RES).
Each MU was discussed. It was noted that the lake receives
approximately 10,000 visits annually. Noted that vernal
pools area is critical along with amphibian pathways in
spring. Totts Gap Swamp area would need 50 contiguous
acres to become a stocked pheasant area. Discussion
about adding additional preserved land to Minsi Lake
Corridor. Prescribed fires were discussed as a possible
invasives management technique. Hunting is important
for recreation and land management.

Focus Group Meeting # 3 – January 20,
2021 - Land Management, Stewardship, and
Maintenance with the Northampton County
Parks and Recreation team
Attending: Andrew Elliott (Deputy Director NC Public
Works), Gregory Dawe (NC park foreman), Jim Honszer
(NC park foreman), Nick Giovannini (NC grounds keeper),
Nick Appezzato (NC grounds), Phil Palmer (NC lead
grounds keeper), Adam Stamets (NC grounds keeper),
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Sherry Acevedo (NC), Pete Simone (SC), Rob Gladfelter
(SC), Geoff Creary (SC), Mike McGraw (RES).
Each MU was discussed. Archery complex is in desperate
need of repair / replacement. Nature center – in a
hidden space, does not see much use and is target for
vandalism. Locate the nature center in different location.
If placed in Olympic field it could have access to electric,
be more visible, and still have access to natural resources
in this area. Wayfinding is an issue at Bear Swamp and
throughout the Corridor. The Red Trail connects Bear
Swamp to Lake Minsi - the alignment is there, and it should
be reestablished. The existing maintenance building at
Minsi Lake is too small and needs to be enlarged and
replaced. This building does not provide adequate security
for equipment. Keep people out of vernal pools area.
Twin Lakes are good fishing. Cell service in Corridor is
poor, may be a security issue, and should be improved.

2.4 Key Person / Agency Interviews
Northampton County provided the consultant team with
the list of local and regional individuals for key person
interviews. Essential partners were identified such as the
Friends of Minsi Lake and the Pennsylvania Fish & Boat
Commission, both of whom are critical long term partners
for Northampton County.
Interviews were conducted during the planning process to
gain important feedback and project insights.
The following persons /agencies responded to these requests
and were interviewed about the Minsi Lake Corridor.
Diane Husic, Dean – School of Natural and Health Sciences,
Environmental Science & Studies, Program Director,
Profession of Biology, Moravian University.
Bob Amelio, Lehigh Valley Center for Independent Living
Laura Bocko, Upper Mt. Bethel Township Open Space Board
Stephen Reider, Director, Slate Belt Rising
Robert Neitz, Natural Resource Program Supervisor, DCNR
Ed Eppler, Discover Lehigh Valley
Josephine Gingerich, Land Steward, the Nature Conservancy
Sharon Davis, National Parks Conservation Association
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David Due, Supervisor, Upper Mt. Bethel Township
Notes from each of these key person / agency interviews
are in the appendix of this report.

2.5 Friends of Minsi Lake
Partnership
Friends of Minsi Lake (FOML), a standing committee under
the bylaws of the award-winning nonprofit Northampton
County Junior Conservation School, was established in
2017 to work with Northampton County Parks & Recreation
to help chart the course and provide the resources needed
to enhance the natural and recreational assets throughout
the Minsi Lake Greenway. FOML’s mission is to support
Minsi Lake and improve the area’s conservation value,
encourage economic development and enhance recreational
opportunities for everyone who lives, works and plays in
Northampton County.
On June 20, 2017, Northampton County Council approved
by resolution its support of FOML’s efforts for the betterment
of recreation, tourism, habitat improvement and water quality
at Minsi Lake and throughout the Minsi Lake Greenway.
FOML Committee members represent the Lehigh Valley
Center for Independent Living, Martins- Jacoby Watershed
Association, Northampton County Junior Conservation
School, Northampton County Federation of Sportsmen’s
Clubs, Northampton County Parks & Recreation, PA Rep.
Emrick, PA Sen. Scavello, Slate Belt Rising, Upper Mount
Bethel Township and Wildlands Conservancy.
In its relatively short history, FOML has raised nearly
$200,000 for fish and wildlife habitat improvements in
the Minsi Lake Greenway, including more than $71,000
for all the construction materials for the Minsi Lake
Cooperative Habitat Improvement Project, which was
completed in partnership with Northampton County Parks
& Recreation and the PA Fish & Boat Commission in 2019.
This project—the third largest of its kind ever constructed
by PFBC’s Cooperative Habitat Improvement Program—
garnered awards and accolades for FOML, including
a 2019 Environmental Project Award from the Lehigh
Valley Planning Commission, and a 2020 Environmental
Partnership Award from the Northeastern PA Environmental
Partnership. Because of FOML’s partnership efforts with the
project, the National Fish Habitat Partnership recognized
Minsi Lake as one of the nations’ Top 10 Waters to Watch
in 2020.

Six FOML Committee members currently serve on the
steering committee for the Minsi Lake Corridor Greenway
& Stewardship Planning Project. All or some subset of
these FOML Committee members attended every project
steering committee meeting and public meeting and took
part in the project’s public opinion survey. Additionally,
FOML addresses the planning project as an agenda item
at all its monthly committee meetings and has promoted
the project and public meetings on its Facebook page.

2.6 Public
Summary

Opinion

Survey

In the past 12 months, has any member in
your household participated in any activities
within the Minsi Lake Corridor?

A 20-question public opinion survey was created by the
consultant team with the intention of gathering important
user information related to the Minsi Lake corridor greenway.
This survey solicited background data from respondents,
including:
Age, location, and length of respondent residency
Current recreation habits
Priority of desired greenway improvements
A total of 101 responses were received during the planning
process. A sample of survey results are presented in this
chapter.
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Within the Minsi Lake Greenway, there are
four predominate areas for activities: Bear
Swamp, The Archery Complex, Minsi Lake,
and the Totts Gap Conservation Area. Please
check the areas that you have visited
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What activities do you participate in at the Minsi Lake Corridor?
Walking

Hiking

Bird Watching

Fishing

Photography

Kayak / Canoe

Picnics

Dog Walking

Archery

County Run Programs

Environmental
Education

Other

Jogging / Running

Hunting

Mountain Biking
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Of the three existing trails within the Minsi Lake Greenway,
which ones have you used? Please check all that apply.

How important is it for the Minsi Lake
Corridor to connect with other regional trail
systems?
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There are many important and sensitive
habitats with the Minsi Lake Corridor. How
important is it to protect these areas?

Please select 3 priorities that you feel Northampton
County should focus on in this plan.

Protection of Important
and Sensitive Habitats

Stewardship (Management
/ Preservation of Natural
Resources)
Amenities (restrooms,
benches, etc.)

Land Conservation

New Trails

Recreation Programming
and Environmental
Education

Improved Signage

Other

Interpretive Signage /
Education

Regional Connections

Parking
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2.7 Public Opinion Survey –
Detailed Results

Minsi Lake Corridor Public Opinion Survey

Q1 What is the name of the municipality you live in?
Answered: 109

Skipped: 0

Other (please
specify):
Upper Mt.
Bethel Township
Plainﬁeld
Township
Pen Argyl
Borough
Washington
Township
Bangor Borough

Roseto Borough
Stroudsburg
Borough
Lower Mt.
Bethel Township
Stroud Township
East Bangor
Borough
Delaware Water
Gap Borough
Portland
Borough
Smithﬁeld
Township
0%
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Minsi Lake Corridor Public Opinion Survey
ANSWER CHOICES

RESPONSES

Other (please specify):

41.28%

45

Upper Mt. Bethel Township

18.35%

20

Plainfield Township

10.09%

11

Pen Argyl Borough

7.34%

8

Washington Township

6.42%

7

Bangor Borough

5.50%

6

Roseto Borough

3.67%

4

Stroudsburg Borough

2.75%

3

Lower Mt. Bethel Township

1.83%

2

Stroud Township

1.83%

2

East Bangor Borough

0.92%

1

Delaware Water Gap Borough

0.00%

0

Portland Borough

0.00%

0

Smithfield Township

0.00%

0

TOTAL

109

#

OTHER (PLEASE SPECIFY):

DATE

1

Bethlehem Township

10/22/2021 10:33 PM

2

Eldred

10/20/2021 7:35 PM

3

Union County, NJ

9/7/2021 1:12 PM

4

Nazareth, PA

8/5/2021 11:30 AM

5

Hamilton Township

6/1/2021 10:42 AM

6

Palmer Twp

5/5/2021 2:40 PM

7

Forks

4/25/2021 7:28 PM

8

Forks Twp

4/24/2021 10:38 AM

9

East Stroudsburg

4/24/2021 9:26 AM

10

Hellertown

4/20/2021 9:36 PM

11

Bethlehem

4/20/2021 4:34 PM

12

Bethlehem City

4/20/2021 4:20 PM

13

Upper Nazareth Twp.

4/19/2021 5:21 PM

14

Salisbury

4/17/2021 4:19 PM

15

Chestnuthill

4/17/2021 11:04 AM

16

Lower Nazareth

4/16/2021 11:14 AM

17

Emaus Bureau

4/15/2021 12:14 PM

18

Easton

4/15/2021 10:26 AM

19

Bath

4/14/2021 8:40 PM

20

Ross township

4/14/2021 7:37 PM

21

Easton, PA

4/10/2021 7:13 AM

22

Salisbury Township

4/1/2021 7:43 PM

2 / 32
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23

Pocono Township

3/26/2021 8:15 AM

24

Pocono

3/25/2021 3:39 PM

25

Ross township Saylorsburg

3/25/2021 8:05 AM

26

allentown

3/24/2021 8:37 PM

27

Longswamp Township

3/18/2021 10:09 PM

28

Forks

3/14/2021 8:52 AM

29

Allen Township

2/24/2021 10:19 AM

30

Lehigh Twp

2/23/2021 1:23 PM

31

Bushkill Township

2/23/2021 12:11 PM

32

Upper Nazareth Township

2/22/2021 9:11 AM

33

Moore township

2/21/2021 7:31 PM

34

Easton

2/21/2021 12:56 PM

35

Moore Township

2/21/2021 6:30 AM

36

Forks Township

2/20/2021 11:02 PM

37

Moore

2/20/2021 6:03 PM

38

Kunkletown, Eldred Township

2/20/2021 5:10 PM

39

Palmer

2/20/2021 2:31 PM

40

Northampton

2/20/2021 11:27 AM

41

Perkiomenville

2/19/2021 8:16 PM

42

Allentown

2/19/2021 7:00 PM

43

City of Bethlehem

2/19/2021 6:15 PM

44

Lehigh Township

2/19/2021 3:30 PM

45

Nazareth Borough

2/19/2021 1:35 PM
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Minsi Lake Corridor Public Opinion Survey

Q2 How many years have you lived in your current municipality?
Answered: 109

Skipped: 0

15.60%

13.76%
(no label)

19.27%

51.38%

0%

10%

20%

0-5

0-5
(no label)

30%

6-10

6-10
15.60%
17

40%

50%

60%

70%

80%

90%

Minsi Lake Corridor Public Opinion Survey
11-20

21+

Q3 What is your age?

11-20
13.76%
15

100%

21+ 109
Answered:

19.27%
21

TOTAL0
Skipped:

51.38%
56

WEIGHTED AVERAGE
109

20.83

3.67%
32.11%

(no label)

36.70%
27.52%

0%

10%

under 18
65+

UNDER 18
(no label)

0.00%
0

18-24
3.67%
4

20%

30%

40%

18-24

25-44

50%

60%

70%

25-44

45-64

32.11%
35

4 / 32

36.70%
40

80%

90%

100%

45-64

65+
27.52%
30

TOTAL

WEIGHTED AVERAGE

109

49.62
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Minsi Lake Corridor Public Opinion Survey

Q4 How many people currently live in your household?
Answered: 108

Skipped: 1

16.67%
46.30%
12.96%
(no label)

17.59%
5.56%
0.93%

0%

10%

20%

1
5

1
(no label)
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16.67%
18
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30%

50%

2
6+

3
46.30%
50

40%

70%

3

4
12.96%
14

60%

5
17.59%
19
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90%

100%

4

6+
5.56%
6

80%

0.93%
1

TOTAL
108

WEIGHTED AVERAGE
2.52

Minsi Lake Corridor Public Opinion Survey

Q5 How important do you fell that public parks, natural areas, and open
space are to the well-being and quality of life in the community?
Answered: 93

Skipped: 16

3.23%(3)
2.15%(2)
10.75%(10)

83.87%(78)
Very Import…
Very Unimp…

(no
label)

Important
Do Not Know

Somewhat I…

Unimportant

VERY
IMPORTANT

IMPORTANT

SOMEWHAT
IMPORTANT/UNIMPORTANT

UNIMPORTANT

VERY
UNIMPORTANT

DO
NOT
KNOW

83.87%
78

10.75%
10

2.15%
2

0.00%
0

3.23%
3

0.00%
0

7 / 32
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Minsi Lake Corridor Public Opinion Survey

Q6 Which natural areas or open spaces do you visit for recreational
purposes? (Check all that apply.)
Answered: 93

Skipped: 16

Minsi Lake
Corridor ( B...

89.25%

Jacobsburg
Environmenta...

78.49%

Delaware Water
Gap National...

77.42%

The
Appalachian...

62.37%

Beltzville
State Park

39.78%

Cherry Valley
National...

32.26%

Other (please
specify)

32.26%

Trexlar Nature
Preserve

26.88%

Big Pocono
State Park

19.35%

Jenny Jump
State Forest...

19.35%

Tannersville
Cranberry Bo...

16.13%

Glen Run
Nature Preserve
Beaver Brook
Wildlife...

2.15%
0%
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ANSWER CHOICES

RESPONSES

Minsi Lake Corridor ( Bear Swamp, Archery Complex, Minsi Lake, Totts Gap Conservation Area)

89.25%

83

Jacobsburg Environmental Education Area

78.49%

73

Delaware Water Gap National Recreational Area

77.42%

72

The Appalachian Trail

62.37%

58

Beltzville State Park

39.78%

37

Cherry Valley National Wildlife Refuge

32.26%

30

Other (please specify)

32.26%

30

Trexlar Nature Preserve

26.88%

25

Big Pocono State Park

19.35%

18

Jenny Jump State Forest, NJ

19.35%

18

Tannersville Cranberry Bog Preserve

16.13%

15

Glen Run Nature Preserve

7.53%

7

Beaver Brook Wildlife Management Area, NJ

2.15%

2

Total Respondents: 93
#

OTHER (PLEASE SPECIFY)

DATE

1

Housenick Park

10/22/2021 10:36 PM

2

Twin lakes

10/17/2021 8:17 PM

3

county and local parks

8/26/2021 3:49 PM

4

Delaware State Forestland in Pike County, PA

8/5/2021 11:36 AM

5

Pomeroys woods

6/3/2021 11:16 PM

6

Paulinskil Trail

5/19/2021 2:29 PM

7

Lehigh Gorge; other Northampton County parks.

4/25/2021 7:35 PM

8

Merrill Creek Reservoir (NJ) Mariton Preserve D&L Trail Gollub Park

4/24/2021 10:44 AM

9

Levee Loop in East Stroudsburg

4/24/2021 9:32 AM

10

Brodhead Creek, Delaware River, Bushkill Creek

4/20/2021 4:38 PM

11

Areas in lehigh city by our home.

4/17/2021 4:33 PM

12

East Stroudsburg trsil

4/17/2021 9:54 AM

13

Frost Hollow /

4/15/2021 1:59 PM

14

D&L Corridor, Lake Nokamixon, Riverview Park, Fairview Park, Karl Stirner Arts Trail, Penn
Pump Park.

4/15/2021 10:30 AM

15

Too many to name them all. My "recreational purposes" are generally no impact to the
corridors natural resources, except fishing of course.

4/15/2021 12:13 AM

16

Promised land state park, as well as other state parks

4/14/2021 7:34 PM

17

Pecks Pond, Shohola Lake, Promise Land, McDade Trail, Delaware & Lehigh Canal Towpath,
Merrill Creek Park, Delaware National Forest

4/10/2021 7:22 AM

18

ForEvergreen Preserve in Analomink, Promised Land SP, Mt Nebo, PEEC, among others.

4/2/2021 9:26 PM

19

All of the State Game Lands in the area and the Delaware State Forest and Worthington Area

3/26/2021 8:32 AM

20

Hickory run

3/2/2021 6:06 PM

21

Lesser Lake, Hawk Mt, Misc. Canal trails, Forevergreen

2/23/2021 1:33 PM
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22

Plainfield Township Recreation Trail

2/22/2021 6:23 PM

23

Meriton and other Natural Lands preserves

2/21/2021 1:11 PM

24

Local municipal parks

2/21/2021 1:09 PM

25

Mauch Chunk Lake

2/21/2021 6:35 AM

26

Lehigh Gap Nature Center, other state parks, Delaware State Forest

2/20/2021 5:12 PM

27

Plainfield Township Trail

2/20/2021 1:55 PM

28

Waste Management Natural Area, Pen Argyl. Stockertown Rails to Trails. Ballas Park. Albert's
Ponds. Cherry Valley Wildlife Refuge (Del. Water Gap). LMBT Park and the trails from there.
Looking forward to Gall Rd. Park. Maybe I forgot some.

2/20/2021 12:22 PM

29

D&L Trail

2/19/2021 6:19 PM

30

Plainfield Township Trail, Bushkill Township Trail, D&L Trail (various segments)

2/19/2021 3:40 PM
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Q7 In the past 12 months, has any member in your household participated
in any activities at Minsi Lake, Bear Swamp, The Archery Complex, Totts
Gap Conservation Area (includes National Park Service Drive), or other
spaces within the Minsi Lake Corridor?
Answered: 92

Skipped: 17

64.13%

Yes

No

35.87%

Do Not Know

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ANSWER CHOICES

RESPONSES

Yes

64.13%

59

No

35.87%

33

Do Not Know

0.00%

0

TOTAL

92
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Q8 Thinking about members of your household who are in the age groups
below, how many trips in total have you and your members of your
household made to the Minsi Lake Corridor in the past 12 months? For
example, a family of 4 visiting a park equals 4 separate trips in the
appropriate age groups below. (If certain age groups are not applicable,
leave boxes blank.)
Answered: 93

Skipped: 16

Children under
5

Children 6-12

Children 13-18

Adults 19 64
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Greenway & Stewardship Plan

70

12 / 32

Minsi Lake Corridor Public Opinion Survey
Adults 19-64

Seniors 65+

0%

10%

20%

1-5
N/A

1-5
Children under 5
Children 6-12
Children 13-18
Adults 19-64
Seniors 65+

30%

40%

6-10

6-10

50%

60%

11-20

11-20

70%

80%

90%

100%

20 or more

20 OR MORE

N/A

TOTAL RESPONDENTS

12.82%
5

7.69%
3

2.56%
1

5.13%
2

71.79%
28

39

15.91%
7

2.27%
1

6.82%
3

9.09%
4

65.91%
29

44

9.76%
4

2.44%
1

4.88%
2

12.20%
5

70.73%
29

41

32.47%
25

19.48%
15

5.19%
4

27.27%
21

15.58%
12

77

26.53%
13

10.20%
5

8.16%
4

6.12%
3

48.98%
24

49
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Q9 In general, how well do you think the age groups listed below are
served by parks, recreation, and open space in or near the Minsi Lake
Corridor?
Answered: 92

Skipped: 17

5.68%
26.14%
26.14%

Children under
10

10.23%
2.27%
29.55%

13.48%
29.21%
20.22%
Children 11-18

6.74%
2.25%
28.09%

20.00%
43.53%
11.76%
Adults 19-40

3.53%
1.18%
20.00%

21.59%
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42.05%
17.05%
Adults 41-64

3.41%
1.14%
14.77%

12.50%
29.55%
23.86%
Seniors 65+

4.55%
2.27%
27.27%

0%

10%

20%

Very Well
Very Poorly

VERY
WELL

WELL

30%

40%

Well
Do Not Know

SOMEWHAT
WELL/POORLY

50%

60%

70%

Somewhat …

POORLY

80%

90%

100%

Poorly

VERY
POORLY

DO NOT
KNOW

TOTAL

WEIGHTED
AVERAGE

5.68%
5

26.14%
23

26.14%
23

10.23%
9

2.27%
2

29.55%
26

88

58.06

Children 1118

13.48%
12

29.21%
26

20.22%
18

6.74%
6

2.25%
2

28.09%
25

89

65.63

Adults 19-40

20.00%
17

43.53%
37

11.76%
10

3.53%
3

1.18%
1

20.00%
17

85

74.26

21.59%
19

42.05%
37

17.05%
15

3.41%
3

1.14%
1

14.77%
13

88

73.33

12.50%
11

29.55%
26

23.86%
21

4.55%
4

2.27%
2

27.27%
24

88

65.63

Children
under 10

Adults 41-64
Seniors 65+
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Q10 How do you usually travel to Minsi Lake Corridor?
Answered: 93

Skipped: 16

Drive

92.47%

4.30%

Walk

N/A

2.15%

Bike

1.08%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ANSWER CHOICES

RESPONSES

Drive

92.47%

86

Walk

4.30%

4

N/A

2.15%

2

Bike

1.08%

1

TOTAL
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Q11 Within the Minsi Lake Greenway, there are four predominate areas for
activities: Bear Swamp, The Archery Complex, Minsi Lake, and the Totts
Gap Conservation Area. Please check the areas that you have visited.
Answered: 92

Skipped: 17

94.57%

Minsi Lake

47.83%

Bear Swamp

Totts Gap
Conservation...

40.22%

The Archery
Complex and...
Other (please
specify)
0%

38.04%

4.35%
10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ANSWER CHOICES

RESPONSES

Minsi Lake

94.57%

87

Bear Swamp

47.83%

44

Totts Gap Conservation Area (includes National Park Service Drive)

40.22%

37

The Archery Complex and Field/Hunt Course

38.04%

35

Other (please specify)

4.35%

4

Total Respondents: 92
#

OTHER (PLEASE SPECIFY)

DATE

1

None.

4/19/2021 5:25 PM

2

I haven't visited there before.

4/15/2021 10:30 AM

3

Twin Lakes

4/15/2021 12:13 AM

4

Twin Lakes, maybe that falls under Totts Gap.

2/20/2021 12:22 PM
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Q12 What activities do you partake in at the Minsi Lake Corridor? Please
check all that apply.
Answered: 91

Skipped: 18

Walking

73.63%

57.14%

Hiking

50.55%

Bird Watching

45.05%

Fishing

Kayak / Canoe

37.36%

Photography

37.36%

24.18%

Picnics

Dog Walking

21.98%

10.99%

Archery
County Run
Programs /...
Environmental
Education
Other (please
specify)

7.69%

6.59%

5.49%

Jogging /
Running

4.40%

Hunting

4.40%

Mountain Biking

2.20%

Not Applicable

2.20%

Horseback
Riding
Camping
0%
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ANSWER CHOICES

RESPONSES

Walking

73.63%

67

Hiking

57.14%

52

Bird Watching

50.55%

46

Fishing

45.05%

41

Kayak / Canoe

37.36%

34

Photography

37.36%

34

Picnics

24.18%

22

Dog Walking

21.98%

20

Archery

10.99%

10

County Run Programs / Events

7.69%

7

Environmental Education

6.59%

6

Other (please specify)

5.49%

5

Jogging / Running

4.40%

4

Hunting

4.40%

4

Mountain Biking

2.20%

2

Not Applicable

2.20%

2

Horseback Riding

0.00%

0

Camping

0.00%

0

Total Respondents: 91
#

OTHER (PLEASE SPECIFY)

DATE

1

None.

4/19/2021 5:25 PM

2

1. Nature Photography (I consider your Photography activity to be too broad, although I have
done that too). 2. Pennsylvania Amphibian and Reptile Survey 3. Botanizing 4. Social
Distancing (except at Lak e Minsi. That place is now a super-spreader site). I also used these
places for social distancing prior to Covid-19 and that included the lake. Sort of a clear your
head, forget about work/family/life issues.

4/15/2021 12:13 AM

3

research and school work

3/3/2021 3:56 PM

4

I would love to do more but there is too much vegetation in the lake.

2/27/2021 4:06 AM

5

Northampton County Junior Conservation School activities

2/19/2021 8:21 PM
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Q13 Of the three existing trails within the Minsi Lake Greenway, which
ones have you used? Please check all that applies.
Answered: 82

Skipped: 27

93.90%

Minsi Lake

Bear Swamp

48.78%

The Archery
Complex Fiel...

40.24%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ANSWER CHOICES

RESPONSES

Minsi Lake

93.90%

77

Bear Swamp

48.78%

40

The Archery Complex Field / Hunt Course

40.24%

33

Total Respondents: 82
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Q14 When hiking on the paths noted in question 13, you find it _______ to
follow the marked paths.
Answered: 90

Skipped: 19
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13.58%
29.63%
22.22%
Bear Swamp

3.70%

30.86%

7.04%
21.13%
15.49%

The Archery
Complex Fiel...

5.63%
1.41%
49.30%

18.18%
29.55%
22.73%

Minsi Lake
Trail

6.82%
5.68%
17.05%

0%

10%

Very Easy
Very Diﬃcult
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Somewhat …
Do Not Know

50%

60%

Neither Eas…
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VERY
EASY
Bear Swamp
The Archery
Complex Field
/ Hunt Course
Minsi Lake
Trail

SOMEWHAT
EASY

NEITHER
EASY OR
DIFFICULT

SOMEWHAT
DIFFICULT

VERY DIFFICULT

DO
NOT
KNOW

TOTAL

WEIGHTED
AVERAGE

13.58%
11

29.63%
24

22.22%
18

3.70%
3

0.00%
0

30.86%
25

81

69.20

7.04%
5

21.13%
15

15.49%
11

5.63%
4

1.41%
1

49.30%
35

71

63.19

18.18%
16

29.55%
26

22.73%
20

6.82%
6

5.68%
5

17.05%
15

88

64.38
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Q15 How important is it for the Minsi Lake Corridor to connect with other
regional trail systems?
Answered: 93

Skipped: 16

38.71%
29.03%
18.28%
(no label)

7.53%
1.08%
5.38%

0%

10%

20%

Very Import…
Very Unimp…

(no
label)

30%

40%

Important
Do Not Know

50%

60%

Somewhat I…

70%

80%

90%

100%

Unimportant

VERY
IMPORTANT

IMPORTANT

SOMEWHAT
IMPORTANT/UNIMPORTANT

UNIMPORTANT

VERY
UNIMPORTANT

DO
NOT
KNOW

38.71%
36

29.03%
27

18.28%
17

7.53%
7

1.08%
1

5.38%
5
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Q16 In general, the existing recreation use areas within the Minsi Lake
Corridor are well maintained.
Answered: 93

Skipped: 16

7.53%
45.16%
25.81%
(no label)

8.60%
3.23%
9.68%

0%

10%

Strongly Ag…
Strongly Di…

STRONGLY
AGREE
(no
label)

7.53%
7

20%

30%

40%

Agree
Do Not Know

50%

60%

Neither Agr…

AGREE

NEITHER AGREE NOR
DISAGREE

DISAGREE

45.16%
42

25.81%
24

8.60%
8
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9
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TOTAL

WEIGHTED
AVERAGE

93

62.50
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Q17 In general, the existing amenities (benches, waste cans, archery
range, boat launch, etc.) in the recreation use areas within Minsi Lake
Corridor are well maintained.
Answered: 93

Skipped: 16

7.53%
36.56%
33.33%
(no label)

9.68%
3.23%
9.68%

0%

10%

Strongly Ag…
Strongly Di…

STRONGLY
AGREE
(no
label)
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7
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40%

Agree
Do Not Know

50%

60%

Neither Agr…

AGREE

NEITHER AGREE NOR
DISAGREE

DISAGREE

36.56%
34

33.33%
31

9.68%
9

84
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3

DO NOT
KNOW
9.68%
9

TOTAL

WEIGHTED
AVERAGE

93

59.82
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Q18 There are many important and sensitive habitats with the Minsi Lake
Corridor. How important is it to protect these areas?
Answered: 93

Skipped: 16

2.15%(2)
1.08%(1)
3.23%(3)
23.66%(22)

69.89%(65)

Very Import…
Very Unimp…

(no
label)

Important
Do Not Know

Somewhat I…

Unimportant

VERY
IMPORTANT

IMPORTANT

SOMEWHAT
IMPORTANT/UNIMPORTANT

UNIMPORTANT

VERY
UNIMPORTANT

DO
NOT
KNOW

69.89%
65

23.66%
22

3.23%
3

1.08%
1

0.00%
0

2.15%
2
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Q19 19. Please select 3 priorities that you feel Northampton County should
focus on in this plan.
Answered: 93

Skipped: 16

Protection of
Important an...

54.84%

Adding
Amenities su...

38.71%

Stewardship
(Management ...

38.71%

Land
Conservation

35.48%

New Trails

31.18%

Recreation
Programming ...

24.73%

Improved
Wayﬁnding /...

22.58%

Other (please
specify)

21.51%

Interpretive
Signage /...

17.20%

Regional
Connections

16.13%

9.68%

Parking
0%
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ANSWER CHOICES

RESPONSES

Protection of Important and Sensitive Habitats

54.84%

51

Adding Amenities such as Restrooms, Benches, etc.

38.71%

36

Stewardship (Management / Preservation of Natural Resources)

38.71%

36

Land Conservation

35.48%

33

New Trails

31.18%

29

Recreation Programming and Environmental Education

24.73%

23

Improved Wayfinding / Trail Blaze / Directional Signage

22.58%

21

Other (please specify)

21.51%

20

Interpretive Signage / Education

17.20%

16

Regional Connections

16.13%

15

Parking

9.68%

9

Total Respondents: 93
#

OTHER (PLEASE SPECIFY)

DATE

1

Senior/handicap parking near fishing jetty.

10/20/2021 7:46 PM

2

allow (do not prohibit) dog walking

10/14/2021 1:47 PM

3

Maintaining the land. The lake looks terrible, the weeds around the lake mainly the first pier.
I’ve never seen it look that bad. The last time I was at the back parking lot there was a tree
down on the trail path and it was like that for a while

5/2/2021 11:41 AM

4

Resurfacing LMP tennis courts.

4/19/2021 5:25 PM

5

I feel fishing access was limited at Minsi lake too much vegetation blocking the shoreline

4/17/2021 11:08 AM

6

see below

4/15/2021 12:13 AM

7

The most important thing in our opinion is finishing a complete walk around Lake Minsi, bridge
over spillway for better walking and access for those who can't walk on rough trails. This would
greatly increase the value of keeping environmental spaces like this.

4/14/2021 7:34 PM

8

I would to see the area connected to the AT or some section of the Rails to Trails paths in the
area.

4/10/2021 7:22 AM

9

Updating archery complex

3/14/2021 8:57 AM

10

Cleaning up the actual lake. You can take a small boat or kayak out bc of all the vegetation.

2/27/2021 4:06 AM

11

More fish stocking, more diversity in species

2/25/2021 10:48 AM

12

Fix the lake

2/24/2021 6:29 PM

13

Finding ways to add to the preserved or protected natural habitat and coordinate activities with
other stakeholders such as NC

2/23/2021 12:18 PM

14

Improved maintenance of the needful elevated portions of the trails... The lack of ease noted in
question 14 is due mainly to elevated walkways over wetlands being severely deteriorated.
Many places on the Bear Swamp and the Minsi Lake Trails are also in need of repair or are
often flooded and could use walkways. We have only been visiting for the past year, having
moved here at the beginning of 2020, so perhaps the lack of maintenance is due to the
pandemic.

2/21/2021 1:11 PM

15

As seniors, we need easily access ible benches with not too much distance between just to
enjoy the fresh air around the lake

2/21/2021 6:35 AM

16

Make the Minsi walking path a circle (over the dam) so you can make the loop. Add more trails
-- along the shore, along the field from the back parking area to the pathed berm path so that
could be a loop. Benches are nice too, here and there, for us oldsters who get tired. Also, the
trail out of the back parking lot was a MESS last I tried it in the fall. Hardly could call it a trail,
so rocky and muddy.

2/20/2021 12:22 PM
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17

Improve boat launches and make it easier to navigate into body of lake. Too many trees
growing to surface

2/20/2021 12:11 PM

18

the trail around Minsi Lake has some very difficult sections due to rocks/drainage. it's
manageable for my family but might be difficult for little kids or older people. trail improvement
would be beneficial here and better signage/directions; also once you get around the lake you it
is difficult to get back to the parking lot you started; a better way to make the entire trail a loop
would be good

2/20/2021 9:30 AM

19

Getting rid of the Forrest in the lake. It was beautiful about ten years ago. I’ve lived by the lake
since it was built. It was more conducive to recreation prior to allowing it to stand still before
fixing the damn.

2/19/2021 8:09 PM

20

Get the lake refilled already!!!

2/19/2021 1:04 PM
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Q20 Please share any additional thoughts, comments, or ideas you would
like to share about the Minsi Lake Corridor.
Answered: 22

Skipped: 87

#

RESPONSES

DATE

1

Trash cans near porta potties.

10/20/2021 7:46 PM

2

In order to visit more often I would need trail connections to enable longer hikes as mine need
to be a minimum of 10 miles to warrant the drive. As it exists now, the trails are too short for
me.

9/7/2021 1:16 PM

3

I truly enjoy spending time at Minsi Lake and walk the levee at least weekly. We use the trails,
and fish and kayak throughout the year and are always amazed by the sunsets. The dam
improvement, piers (needed, but noisy) and fish/turtle habitats are fantastic. I have a 9yo niece
who appreciated the bird identification plaques. It would be great to see more of these to help
young and old visitors to ID the plethora of plant/animal life at the lake. One improvement I
would love to see is a handicapped parking lot near the fishing peninsula closest to the dam.
(Off Lake Minsi Dr) I have an elderly father who enjoys fishing but could never walk such a
long distance to the deep section of the lake nor that peninsula. Benches along that deep
section are sorely needed (because sitting on the rocks makes me sore...haha). As for the lot
off East Shore, the grassy area between the lot and lake is always muddy. Please know I
appreciate all the improvements you have been making. These suggestions are just things I
have noticed over the years that could make the lake even more enjoyable. Thank you,
Friends of Minsi, for working hard to maintain and improve this environmental oasis.

6/1/2021 11:50 AM

4

The park needs a trail that goes all the way around the lake. A walking bridge over the water
outlet. Without it, the park is basically useless for walking or hiking. The area needs a walking
path. The population is very over weight and I believe many would use the trails if they were
loops.

5/19/2021 2:29 PM

5

I love to drive to this place and walk and commune with nature.

4/24/2021 9:32 AM

6

When the lake was drained, it was a very special, unique habitat. Birds were found during that
time that were very rare in the area. Multiple rare migrant species used it and even some rare
breeders used it. It was disappointing to see this habitat disappear when the lake was refilled.

4/20/2021 9:51 PM

7

I think that the bridge should be completed above the spill way to connect to the trail in the
back parking lot to walk around the whole lake and that the lake trail should be cleaned up and
well marked. The old bridges on the back of the lake trail need to be repaired and the the trial
should be a little bit more walker friendly. There are a ton of rocks and fallen tress back there
that need to be cleaned up and marked better.

4/15/2021 9:42 AM

8

There are populations of Northeastern US Species of Regional Concern that Pennsylvania is a
state of responsibility for within the Minsi Lake Corridor. These species are either declining
range wide or already are at critical low population levels and within the species entire range
the PA populations are either robust or some of the highest in the Northeast. I will not name
the species specifically in a public forum such as this because some are collectable,
especially some of the herptiles and plants. These areas should not be open to the general
public for anything other than nature study and unimproved hiking trails. No boardwalks, no
mountain bikes, no agility course paths, no geocaching, no picnic tables, no dog walking trails,
no concrete, no macadam and no large groups of people. The dam at Lake Minsi has already
turned into that and is well suited for this sort of recreation (well not Mountain Bikes). Some of
these areas should even be closed to hunters, but not all of them. A complete ecological study
of the corridor should be performed by a reputable environmental firm, organization or
individuals who are or have QUALIFIED biologists for each natural discipline on their staff.
This is not a desk job and just because a biologist has extensive experience delineating
wetlands, it does not they are qualified to survey for what lives in them. Review resumes and
understand that most consultants stretch the truth or flat out lie on there resumes. Once the
thorough study has been completed, it can be used to prioritize the public utilization of that
part of the corridor. Not all of the portions of the corridor are compatible with anthropogenic
activities, but most are. Find out, before you plan and design. If Northampton County wants to
"pretty up the place" they should make sure to use ONLY PLANT SPECIES NATIVE TO
CENTRAL AND NORTHEASTERN PENNSYLVANIA. The county should also make sure to not
make the corridor white-tailed deer friendly, because they eat the native plants and leave the
non-native invasive species, which are taking over all publicly owned lands. An invasive

4/15/2021 12:13 AM
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species task force for this corridor should seriously be considered to control the incredible
amount of non-native and invasive plant and animal species already found within the corridor
and to prohibit the introduction of new invasive species to the area.
9

Allow, and promote habitat conservation, Photography, other outdoor activities by
professionals.

4/14/2021 7:34 PM

10

I appreciate all that is being done!

3/26/2021 8:32 AM

11

Love all the trail ways and especially twin lakes. I feel the lake is a mess though. It will never
be the same

2/24/2021 6:29 PM

12

I do appreciate the efforts taken recently at Minsi lake, but in general I feel the lake complex is
forgotten. This can be a good thing for visitors because there is not a lot of people but it is a
fantastic resource for education and recreation that we should be taking advantage of.

2/24/2021 6:25 AM

13

This is not a playground, so attracting little kids should be a low priority. To go to nature and
have to listen to kids (AND their parents) screaming and hollering is frustrating. There are
plenty of places screaming kids are welcome, stop bringing them everywhere. IF you feel the
need to make a kids program, it should be one that teaches them (AND their parents) the
proper respect.

2/23/2021 1:33 PM

14

Look s good at Minsi

2/21/2021 7:38 PM

15

It would be awesome if the Minsi Lake East and West trails connected so one could walk all
the way around the lake!

2/21/2021 1:11 PM

16

Make information more readily available about these trail systems with maps and parking
suggestions

2/21/2021 1:09 PM

17

It would be nice to have a trail from Twin Lakes, down through the Nature Conservancy land, to
join up with Minsi Lake trails. Also, I don't know where the other trails are at the archery or
camping part, maybe a brochure of all the trails and parking.

2/20/2021 12:22 PM

18

Make trail go around lake

2/20/2021 12:11 PM

19

na

2/20/2021 11:35 AM

20

see above

2/20/2021 9:30 AM

21

I appreciate all that’s being done. My greatest concern is the use of the lake. This past year
was truly disappointing with the brush/weeds/trees growing in the lake. I know the fish, reptiles,
and birds need a habitat but if public use is the main intent I would think the Lake would be a
priority. The lake is very limited for paddling and fishing from the side.

2/19/2021 8:09 PM

22

Love the all the bird houses, especially the purple martin poles.

2/19/2021 7:50 PM
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2.8 Wikimapping
The consultant team established an online mapping
platform through which Minsi Lake Corridor Greenway
and Stewardship Plan participants were able to identify
important existing conditions (such as destinations,
existing trails, points of interest) as well as desired
improvements (trails, desired facilities, etc.)
This method of virtual engagement is an important element
of the public involvement process, and even more so
during the virtual meetings during the Covid-19 pandemic.
A total of 28 map comments were received during the
planning process. Among those were 4 proposed trails, 10
facts to know, 3 photographs, and 8 proposed activities/
amenities.
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2.9 Public Outreach / Community
Events
The consultant team participated in two public outreach
events intended to inform members of the general public
about the Minsi Lake Corridor Greenway & Stewardship
Plan.
On October 9, 2021, the consultants spent the day at Minsi
Lake and informed approximately 40 persons utilizing the
lake about the plan. The consultants presented mapping and
charts illustrating plan recommendations and distributed
information about the upcoming Public Meeting on January
12, 2022.
On November 16, 2021, the consultants spent the day at
the Northampton County Parks Day where they interacted
with approximately 50 attendees. Mapping and charts
illustrating plan recommendations were discussed and
information was distributed about the plan and upcoming
meetings.
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2.10 Public Comments
In addition to the comments, suggestions and insights
from members of the public who participated in the four
(4) public meetings, written comments were received by
the Northampton County Parks & Recreation Department
on the Draft Plan, version 2, which was uploaded to the
County Website. Written comments were accepted from
November 23 until December 20, 2021. Please see the
comments in the appendix.
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4
Climate
Change
Impact
Analysis

4.1 Introduction
As the effects of climate change continue to be felt with
increasing magnitude, scientists, land managers, policy
makers, and concerned citizens look towards ways to
move forward sustainably and with resilience. Climate
change encompasses more than global warming, it includes
increased frequency and intensity of extreme weather events
(like storms, hurricanes, tornados, and heat waves), the
warming and acidification of oceans, melting ice caps
and glaciers, droughts, and sea-level rise. The Earth
experiences natural long-term climate change influenced
by sun energy output, oceanic cooling and warming cycles,
volcanic activity, and levels of vegetation. However, current
anthropogenic-induced climate change is an accelerated
climate change showing a spike in temperature and climate
influences directly related to the amount of fossil fuels
burned, aerosol released, and land use change from
agriculture and deforestation.
Climate change impacts areas differently depending on
numerous factors, so it is important to view these changes
at multiple scales all the way from global to site-specific.
According to the Pennsylvania Department of Conservation
and Natural Resources (PA DCNR), “The commonwealth
has seen a temperature increase of more than 1.8° F.
Winter temperatures have risen even faster, increasing
1.3 °F per decade from 1970 to 2000 in the northeast
U.S.”. Additionally, precipitation has increased by ten
percent over the last 100 years. “Looking to the future,
Pennsylvania is projected to be as much as 5.4 °F warmer
by the middle of this century than it was at the end of
the last century if emissions aren’t curtailed significantly.
Additionally, precipitation is expected to increase by 8
percent annually and by an additional 14 percent during
the winter”.

4.2 PA DCNR Climate Adaption
Plan Context
In 2017, to address the critical issue of climate change,
the Pennsylvania Department of Conservation and Natural
Resources (PA DCNR) created a Climate Change Adaptation
Plan “to determine and prioritize the department’s greatest
climate change vulnerabilities and identify strategies to
address them”. This framework was built to be adaptive
and has been updated every year as new understandings
arise. The goal is to provide resiliency and sustainability in
2022 Minsi Lake Corridor
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Pennsylvania in specific and measurable ways. PA DCNR
scientists and staff first identified the greatest climate
change vulnerabilities in Pennsylvania which are the species,
systems, or resources most vulnerable to or susceptible
to negative impacts caused by climate change. The
National Park System looks at vulnerability and assessing
vulnerabilities as follows:
“Vulnerability assessments typically explore the confluence
between the exposure of resources to climate change and
their sensitivity to that change. This potential impact is then
evaluated against the ability of those resources to adapt to
change. The resulting assessment provides a useful measure
of relative vulnerability (Figure 1). Vulnerability assessments
are generally built on future climate projections and two
or more resulting scenarios of future plausible conditions.
They may target individual species and structures, or they
may simultaneously address diverse resource types across
broad landscapes.”
Based on the identified vulnerabilities, PA DCNR devised
adaptation strategies or “Actions” to prevent, mitigate, or
adapt to climate change issues as they arise.
We used the PA DCNR Climate Change Adaptation and
Mitigation Plan for the Commonwealth of Pennsylvania
as a lens to focus statewide issues down to a site specific level for the Minsi Lake Corridor. We share the
vulnerabilities and general actions prescribed by the DCNR
and then we approach the areas within the MLC subject
to these vulnerabilities and make site specific action
recommendations.

4.3 Climate Change and the Minsi
Lake Corridor
The effects of climate change exacerbated and accelerated
by anthropogenic sources are, without question, threatening
the likelihood of survivorship for many biota across
the globe. Major climatic shifts are altering previously
predictable rain events and dominant storm patterns. This,
in turn, is affecting the ability for hydroperiod-dependent
and disturbance-dependent species to complete their life
cycles. Biogeographic footprints of plants and animals are
changing rapidly for some and not at all for others. Species
that cannot adapt to these changing trends may be left
behind. Dramatic increases in extinction rates compared
to baseline rates are observed in most taxa currently, with
certain groups suffering more than others (ex. amphibians
and birds). The MLC is a critical location for many faunal
groups that are evidenced to have negative impacts as a
result of current climate change trends. For some, climate
change may be the primary cause (ex. unique plant with
geological restrictions and limited dispersal mechanisms)
while others are impacted by secondary and/or more
distant effects from climate change (ex. gradual loss of
suitable hydroperiod in vernal pools resulting in local
decline in blue-spotted salamanders). Other species may
benefit temporarily from these changes and ultimately be
less affected in the near-term (ex. highly adaptable and
generalist predators such as red-tailed hawks).
More complex impacts remain a threat for these seemingly
more adaptable species, however, or result in impacts
to other parts of the trophic web, revealing secondary
or tertiary impacts from climate change. For example,
increased storm intensity coupled with hotter, drier
summers in the MLC may result in reduced fecundity/
higher natal mortality rates in mammal hunting raptors or
mesocarnivores, causing shifts in predator-prey dynamics
that, in turn, result in increased herbivory pressure on native
plant communities by herbivorous small mammals. This
may catalyze continued invasive plant species proliferation
which could then exacerbate erosion, loss of biodiversity,
and other cascading negative impacts (positive feedback
loop of negative interactions).
When attempting to consider speciation and adaptations
within just one or two lifetimes, it seems trivial as these
events typically unfold over thousands of years. We are
at the precipice of a major ecological shift on a global
scale. Resiliency, resistance, and adaptability are primary
97
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strategies for survival. The increased rates of change are
making it impossible for resistance and challenging other
strategies as well. Plasticity may generally be favored over
rigidity as is dynamic over static, adaptive over resistant,
and connective over fragmented. Species whose life
histories tend towards the latter of each of these pairings
will require action to address their vulnerability. Efforts to
detect and model vulnerability of species, communities,
ecosystems, elevations, biomes, etc. are vital for preparing
any action-oriented responses, such as combatting invasive
plant colonization or supportive actions for retention of
natural components. This report leans on the current
“knowns” in climate change effects in our region and
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attempts to address them with site-specific information.
More research, monitoring, and study design to inform
action-based management will be critical to the long-term
sustainability of the natural resources at MLC. Intervention
by humans must be entered into cautiously but we cannot
be passive either. As Aldo Leopold sagely advised, “To keep
every cog and wheel is the first precaution of intelligent
tinkering”. We must not determine the fate of species whose
adaptability may not only take time, but also impress us
with unforeseen plasticity/adaptability and know when it is
right to step in and aid in slowing rates of biogeographical
change due to human-derived climate change.

The MLC is a robust and highly functional mosaic of natural
plant communities over diverse topography, geology, and
soils. This mosaic is notable and significant at the state
and regional level for parts and its sum. The connectivity
here is greater relative to most natural areas in the county
yet there are many issues and threats to its integrity. While
the site has some inherent defenses that may allow for
better resistance to climate change, it will require proactive
planning with iterative and creative management to keep
this place in its best possible condition. The following is
a MLC-specific adaptation and mitigation plan following
the PA DCNR template. Additional guidance is found in
the main ecological assessment report. Units are defined
broadly by number in the map above. These correlate
directly to the ecological recommendations found in the
main report as well.

• Regeneration failures
• Forest fragmentation
General Actions
• Maintain and enhance species and structural diversity
• Retain biological legacies
• Sustain ecological functions
• Maintain regular tree health assessments/track pest
outbreaks
• Facilitate community changes
○ Favor native species that are adaptable
○ Manage for generalist species
○ Establish new mixes of native species

4.4 Minsi Lake Corridor Climate
Change Impact Analysis
The Minsi Lake Corridor is heavily forested and supports
a wide range of wetland habitats. The health of this
forested mosaic depends on many aspects, with tree age
and health being a primary variable for resistance and
resiliency in the face if climate change. Increased impacts
to forests as a result of climate change can be mitigated by
identifying vulnerabilities therein and anticipating possible
actions needed to slow or prevent exploitation of these
vulnerabilities. The following bullets are identified elements
of the MLC with identified vulnerabilities and proposed
actions. Each section identifies the context for the specific
actions found at the bottom of each subsection.

○ Move at risk-species to more suitable locations as needed
○ Ensure native colonization when mortality occurs due to
shifts in hydrology or otherwise

Areas
• All units
Specific Actions
• Limit new trails or roads that may increase
fragmentation
• Reduce/eradicate invasive species to prevent
colonization of newly stressed areas
• Decrease herbivory pressure by supporting managed
hunting programs

4.5 Changing Forest Composition

• Do periodic plantings of native species (use community
groups and educational opportunities)

Vulnerability

• Ensure stability of stream corridors to prevent increased
erosion and subsequent water table elevation changes.

• Changing species composition (see Table 5)
○ Decline of some species
○ Increase in others as the result of
▪ mesophytication (ex. oak-hickory transition to maple-birch)
▪ drying out of the soil system (ex. maple-elm transition to oak)
▪ more generalist native species expanding their ranges into
mortality
○ prevalence of invasive trees colonizing mortality areas

○ Lowered water table would impact vernal pool hydroperiods
and also negatively impact canopy tree health

• Monitor most vulnerable tree species for mortality (next
page)
○ Research and develop canopy tree replacement plan to be
implemented once the mortality threshold has been exceeded
consistently as documented through monitoring

• Consult the Management Plan for additional locationspecific actions

○ Hybridization
○ Immigration of southern species
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Table 5 Vegetation Climate Change Vulnerability Table. The Conservation Coefficient denotes conservation value in the state of
Pennsylvania. Vulnerability is ranked low, medium, high, and some species that may actually benefit from climate change.

Scientific

Common Name

Coefficient of Conservatism
for Pennsylvania Piedmont*

Vulnerability

Abies balsamea
Populus
tremuloides
Prunus
serotina
Betula
alleghaniensis

North American fir

3

HIGH

quaking aspen

4
1

HIGH
HIGH

Acer rubrum

red maple

7
1

HIGH
HIGH

Acer
saccharum

sugar maple

5

HIGH

Carya ovata

shagbark hickory

5

MODERATE

6

MODERATE

4

MODERATE

7

MODERATE

5

MODERATE

6

MODERATE

6

LOW

2

LOW

5
1

LOW
LOW

4

LOW

4

BENEFIT

4

BENEFIT

3

BENEFIT

black cherry
swamp birch

Tsuga
canadensis
Ulmus
americana

eastern hemlock
American elm
eastern white pine

Pinus strobus
Tilia
americana
Fagus
grandifolia
Quercus
montana

basswood
American beech
chestnut oak

Juglans nigra

black walnut

Liquidambar
styraciflua
Fraxinus
americana

sweetgum
white ash

Quercus rubra

red oak

Quercus
velutina

black oak

Quercus alba

white oak

Acer
saccharinum

silver maple

36
Vegetation Climate Change Vulnerability Table. The Conservation Coefficient denotes conservation value in the state of Pennsylvania. Vulnerability
is ranked low, medium, high, and some species that may actually benefit from climate change.
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*Coefficients of Conservatism (CC) are numeric values
assigned to plant species to indicate their sensitivity to
anthropogenic disturbance (Botany One). CC’s vary by
location as plants are more or less adapted in different
locations. We used the number scale devised by the
Bowman’s Hill Wildflower Preserve (BHWP) which ranks
over 3,400 plants based on their value in native plant
communities and is considered the standard for measuring
plants in the Pennsylvania Piedmont region.

• Add invertebrates to crosswalk with Species of Greatest
Conservation Need (SGCN) species in Pennsylvania
Wildlife Action Plan (vertebrate crosswalk below)
• Potential at-risk species within the MLC
○ Reptiles (7)
○ Amphibians (3)
○ Birds (61)
○ Mammals (11)		
○ Many invertebrates

The Coefficients of Conservatism as defined by BHWP are:

○ Plants

0-3 Plants with a high range of ecological tolerances/
found in a variety of plant communities
4-6 Plants with an intermediate range of ecological
tolerances/associated with a specific plant

▪ At least 27 genera

4.7 Forest Pests
Vulnerability
• More frequent and severe pest outbreaks

4.6 Environmentally Sensitive
Species

• Increased tree mortality
• Influence forest composition
○ Reduce species diversity

Vulnerability
• Populations will likely decline as habitats and climate
shift and food sources change
General Actions
• Identify at-risk species (not just threatened, rare, or
endangered)
• Review and expand monitoring of at-risk species
• Establish reserves for at-risk or displaced species
• Manage a range of habitats to increase ecosystem
redundancy
• Maintain and enhance genetic diversity
Areas
• All units
Specific Actions
• Rank vulnerabilities based on mobility, habitat
specificity, metapopulation dynamics, and current
rareness
• Conduct taxa-specific surveys for listed species
to determine presence/absence, distribution, and
population dynamics. Determine connectivity and
plasticity/rigidity of critical habitat areas as a modifier
for vulnerability.

General Actions
• Identify and prioritize areas to monitor
• Develop pest response plans
• Manage for diversity of species
• Manage herbivory
Areas
• All units
Specific Actions
• Have a tree health professional investigate tree
damage caused by wood boring beetles, adelgid (refer
to recommendations for MU2.1), blights, and other
mortality-causing pests
○ Rank vulnerability based on extant species/current conditions
and anticipated new pests from increases in ambient air temps
and hydrologic variations (wetter in some months, noticeably
drier in others from flood/drought intensification models)

• Enact one-time forestry actions to prevent tree pest
spread when needed by virtue of tree removal/canopy
gaps
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• Conduct semi-regular (once every 3-5 years) faunal
studies (following baseline methods and points) to
detect changes in populations that may result in:
○ Primary consumer overpopulations and resultant increased
herbivory and habitat degradation (temporary native pest
behavior)
○ Loss of indicator and/or SGCN species

4.9 Fragmented Habitats
Vulnerability
• Less resistant to climate impacts
• Decreases species mobility
General Actions

4.8 Invasive Plants

• Create unfragmented corridors

Vulnerability

• Conserve key tracts

• New invasives moving into and increasing in area

• Maintain or create refugia
Areas

• Disrupt succession
• Influence fuel conditions for fires
• Choke waterways

• All units
Specific Actions

• Kill fish

• Conserve all existing natural areas

• Toxic water

• Attempt to acquire key adjacent lands for lawn and field
conversions to early successional habitats

○ Algae blooms - While algae are photosynthetic bacteria,
they behave invasively and act in concert with other invasive
aquatic species to disrupt nutrient cycling and ecosystem
service functionality. The DCNR views the vulnerability of and
treatment of algal blooms similar to other invasive aquatic
species such as Hydrilla verticillata, Cabomba caroliniana,
and Potamogeton crispus.

General Actions
• Remove or control invasive species
• Identify new invasive species
Areas
• All units
Specific Actions
• See ecological assessment report for MU-specific
recommendations

• Aggressively control invasives on Rights-of-Way
○ This recommendation is applicable to all Rights of Way on
site but the main priority are utility Rights-of-Way (electrical,
gas, etc.). Priority areas for invasives management are
the location in the Archery Complex where phragmites is
impacting palustrine emergent wetland habitat occupied
by a federally threatened reptile species. After that section,
the sections of ROW that cut directly through the vernal
pool areas in the Totts Gap and northern sections of Minsi
Lake MUs follow. These are called out respectively in the
MU sections of the ecological report. All ROWs on site
have invasive species present and these linear cuts through
habitat will continue to be a source for invasive plant species
colonization. Therefore, as mentioned, all Rights of Way
should be included into the invasive species management
plan for the site. Roads are of importance but not as much
as the managed utility lines that bisect high quality habitats.
The phasing and distribution of effort needs to be dictated
be the County’s resources over time. Spring invasive species
walks (ex. drive to location where ROW meets road and walk
in on both sides, use binoculars to look farther, etc) to assess
invasive species prevalence should be conducted to identify
and prioritize AFTER the locations mentioned above are
effectively managed.

• Do not cut large trails or new roads into the site
• Use rustic trail constructions for access to natural areas
○ Conduct temporary road closures (between MU 4, 5, & 6
on Institute Drive, west edge of MU 1, and southeast end of
MU 3) for amphibian migration in late March – early April and
October

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

102

4.10 Geologic Hazards
Vulnerability
• Increased demand for data
• Hazard prediction
• Mapping
• Hydrographic modeling
• Sinkholes
• Landslides
General Actions
• Develop research projects that look for relationships
between timing and intensity of weather events and
geologic events
• Create detailed maps on subsurface geology
• Prepare to respond to unanticipated novel issues
Areas
• Unknown
Specific Actions
• Sinkholes, landslides, and other geological hazards are
very unlikely on MLC geology
• Assess geology and soils to determine if any unique
geologies exist that are supporting plant populations
that have limited mobility outside of the geologic
condition that they are in.
• Develop a species and/or community specific mitigation
plan for any scenario as such which should include
○ Genetic sampling and banking
○ Seed collection
○ Establishment of nearest sub-populations and geologic
conditions, their vulnerability to climate change, and plans for
possible translocation of plants to suitable locations if present

4.11 Recreation - Lake Levels
Vulnerability
• Increased demand for lake recreation

General Actions
• Look at options for controlled water release to maintain
water levels
• Consider other options for water-based recreation
• Reevaluate boating restriction
• Develop and/or retrofit infrastructure to be adaptable
to changing depths
Areas
• 3
Specific Actions
• Continue to work with PFBC to control water levels of
Minsi Lake
○ Maintain at current elevation when possible

• Establish/update boat cleaning stations at slips to
remove invasive flora and fauna from vessels (even
paddleboards, kayaks, and canoes)
• Continue coordination with PFBC for management of
recreation activities

4.12 Extended Recreation Season
(increased impact)
Vulnerability
• Exceeding carrying capacity
• Increase impact
• Decrease time for maintenance
• Increased need for staff and resources
General Actions
• Determine recreational sustainability and resource
carrying capacities
• Limit access or types of uses in sensitive or high-use
areas
• Design flexibility in scheduling employees
Areas
• 1, 2, 3, & 5

• Lower lake levels due to increased evaporation and
drought
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Specific Actions

General Actions

• Increase educational signage/access to information for
new site visitors
○ Promote rules and regulations
○ Provide educational materials to increased use base

• Limit access on certain days/times
• Ensure regular refuse collection at trash areas
• Maintain parking areas

4.13 Limited Winter Recreation
Vulnerability
• Less winter recreation
General Actions

• Evaluate trends in 50/100/500-year floods
• Protect and restore floodplain and riparian wetlands
• Decrease stormwater runoff
• Increase resiliency of infrastructure
• Avoid rebuilding in flood zones
• Reroute roads out of floodplains when practical
• Pave bridge approaches and armor bank slopes
• Use alternative crossing structures designed to be
overtopped that can withstand impacts by woody debris
or ice
• Identify and monitor bridges susceptible to flooding
• Deploy flood-proofing on existing high-risk bridges

• Reallocate funding to match recreation demand

• Incorporate flood-proof designs
• Monitor flow rates and bank full totals

Areas

• Evaluate lake water depths every 2-3 years to identify
shallow areas and dredge if necessary

• Units 1 & 3
Specific Actions

• Develop communication materials for the public

• Assess cross country skiing and archery use in the winter
to determine any impacts
• Likely not a critical priority

4.14 Increased Flood Risk

• Assess and replace undersized drainage pipes, culverts,
and stormwater conveyance systems
• Evaluate hydraulic capacities of dams and, where
needed, improve

Vulnerability
• Precipitation and flooding are increasing
• Infrastructure at risk includes
○ Dams

• Remove dams no longer serving their intended purpose
Areas
• 1, 2, 3, 4, & 6

○ Trails

Specific Actions

○ Roads
○ Bridges
○ Historic and cultural resources
○ Culverts, swales, and other stormwater management best
management practices (BMPs)

• Affect groundwater supply
• Reduce water quality
○ Close recreational facilities
○ Cause erosion and sedimentation
2022 Minsi Lake Corridor
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• Evaluate trail systems and make more resilient to
flooding and stormwater runoff
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• Develop watershed plan for the two primary drainages
at MLC that incorporate up-watershed impacts/inputs
into the system, onsite stream erodibility, and projected
impacts from climate change
○ Include streambank and floodplain restoration locations on
site to increase flood resiliency and capacity for stormwater
catchments in natural systems
○ Ensure East Fork Martins Creek floodplain and surrounding
uplands are managed to support regular 500-year flood
events. Consider modifications to downstream bridge

○ Plant species expected to be better adapted to future
conditions by favoring currently present species that have wide
ecological amplitude and can persist under a wide variety of
climate and site conditions.

• Repair small-scale erosion in the Twin Lakes, Totts Gap,
and Minsi Lake Management Units where runoff from
vernal pool areas is combining. These small-scale
fixes near the vernal pools will maximize hydroperiod
for breeding amphibians. Most impairments are where
trails approach the pools or where close to steep slopes
or larger streams.
• Ensure stability of dam at Minsi Lake
• Design any new wetland boardwalk trails and stream/
wetland crossing in otherwise upland trails in MU 1, 2,
and 3 using the 500-year flood event calculations

4.15 Warmer Water Temperatures
Vulnerability
• Increased variability in water-levels
• Changes in the duration and timing of ice cover
• Changes in acidification, dissolved oxygen levels,
productivity, destratification
• Community shifts and potential loss of keystone species
General Actions
• Work with PFBC on low-level water releases on dams
when completing major rehabilitation projects to
release cooler water from deeper in the lake and help
lower downstream temperatures.
• Assess and prioritize old dams lacking bottom release,
with the ultimate goal of removal.
• Deploy monitoring equipment to determine impacts to
lake and stream chemistry and temperature.
○ Work with the PFBC to determine if fisheries are being
impacted.
○ Ensure culverts, bridges and stream crossings allow for
connectivity of cold- water stream communities.
○ Improve water quality and habitat for native aquatic flora
and fauna through the elimination of impoundments having
minimal recreational / operational value.
○ Restore and enhance hydrologic connectivity between
riparian areas and the surrounding landscape.
○ Moderate stream temperature warming by increasing stream
shading, especially in areas of cool water habitat such as loworder headwater streams.
○ Protect and restore native riparian forests and vegetative
cover to conserve species at risk of decline, such as streamside salamanders, and to increase water retention and uptake
of soils to reduce the impacts of flood events, erosion, and
sedimentation.

○ Prioritize riparian restoration on streams that are most likely
to retain cool, late- summer flows.

Areas
• All Units
Specific Actions
• Water quality of vernal pools is critical
○ Ensure trees in riparian areas and core vernal pool forest
remain intact (shade and infiltration are primary methods of
cooling surface water)

• Stabilize stream banks and bed (where needed)
to prevent drop in water table and reduce eroded
sediments in waterways [Total Suspended Solids (TSS)
and Total Dissolved Solids (TDS) result in increased
water temps]
• Maintain native emergent wetland communities along
streams and in lake to rely on phytoremediation for
temperature regulation

4.16 Natural Disasters/Public Safety
Vulnerability
• Increased frequency of wildfire, blowdowns, and other
natural disturbances
• Damage to trails, roads, and disrupting access to some
areas
General Actions
• Reduce the severity or extent of disturbance by altering
forest structure or composition to reduce the risk of
wildfire or storm damage.
• Prepare for intensifying disturbances by developing
plans in advance, thereby, allowing a faster and better
coordinated response.
• Use drought monitoring and fire modelling to predict
wildfire risk and danger.
• Promptly revegetate sites after a disturbance.
• Coordinate with local fire companies.
• Develop protocols for incorporating climate change
into restoration planning after natural disasters,
including salvage where necessary and appropriate,
revegetation, and invasive plant monitoring and
management.
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• Restore fire to fire-adapted ecosystems and use
prescribed fire to conduct fuel mitigation in wildland
urban interface areas for fire-wise communities.
• Establish fuel breaks to slow the spread of catastrophic
fire.
• Work with local municipalities on winter maintenance of
roadways.

• Prioritize the use of geothermal systems that utilize
constant ground temperatures not impacted by outside
weather extremes instead of using air heat pumps or
fossil fuel burning systems for heating and cooling.
• Implement preventative maintenance schedules and reor retro-commissioning of building systems to ensure
operation at peak design and efficiency.
Areas

Areas

• 2 and 5

• All units

Specific Actions

Specific Actions
• Needs input from non-ecology team members
(maintenance, safety, and other county- and
municipality-level members)
• Have a disaster response ecological plan ready
○ If possible, have stored native seed mixes appropriate to
various onsite communities
○ Should invasive plants be colonizing a recently disturbed
area control the invasives rapidly and hand-cast native
seed after removal of invasives to further promote a natural
succession. In these cases, it would be wise to consider
implementation of the vulnerable tree assessments and plant
“replacements” to species beyond the mortality threshold in
the region

4.17 Energy Demand and
Infrastructure
Vulnerability
• Structures will be affected by higher temperatures,
increased flooding, and periodic drought
General Actions
• Use sustainable site selection criteria when developing
new infrastructure to minimize impacts.
• Develop and enforce more stringent building design
and energy conservation standards that will perform
well under increasing temperature extremes throughout
a building’s lifespan.
• Implement energy reduction strategies such as
automated lighting controls, occupant energy waste
reductions, and increased use of renewable energy
sources.
• Implement passive solar and solar thermal conservation
strategies such as roof overhangs, tinted glazing, highly
insulated windows, mass wall construction, low heat
absorbing materials, and expanded landscaping to help
control glare, limit thermal gain/loss, and moderate the
impact of temperature extremes on indoor environment.
2022 Minsi Lake Corridor
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• Needs input from non-ecology team members
(maintenance, safety, and other county- and
municipality-level members)

4.18 Reducing Atmospheric Carbon
Vulnerability
• The amount of carbon that a forest is able to sequester
is directly linked to resource management.
• Land management, activities, forest health, tree
productivity, and the ability of forests to adapt to
climate change all influence the ability of forests to
reduce anthropogenic atmospheric carbon.
General Actions
• Increase forest carbon stocks by increasing forest
coverage and avoiding conversion of forest to nonforest uses.
• Decrease forest carbon loss by adjusting timber
harvesting intensities and rotations.
• Continue to participate in and advocate for regional
studies and funding opportunities for geologic carbon
sequestration.
• Utilize durable wood-based products whenever possible
in construction projects.
Areas
• All units
Specific Actions
• Follow ecological stewardship actions laid out in
ecological assessment to maintain a healthy habitat
mosaic

4.19 Additional Comments
Additional Comments on Vernal Pools and Wetlands in
Response to Projected Increases in Flood Events and Severity
of Storms. This hydrology affects the whole Corridor.
Climate-change models predict a continued increase in
storm severity with similar amounts of annual rainfall in
our region but distributed less regularly, with more episodic
and severe precipitation events. This will result in more
stormwater runoff and less percolation to the groundwater
table. This may also result in increased total suspended
solids, total dissolved solids, and increased erosion/soil
loss in the forest during rain events. Timing of episodic
rain events will greatly influence hydroperiods of vernal
pools. Groundwater recharge and stability often depends
on snowfall melts in February and March. With reduced

snowfall the groundwater elevations will be less reliable in
late winter (when they should be at their highest), causing
vernal pools to dry out earlier. Episodic rain events will
capture less overall rainfall and therefore any surface
recharges will dry up faster. These changes would adversely
affect the successful reproduction of pool-breeding
amphibians and isolate the remaining productive pools.
(https://www.fs.fed.us/ne/newtown_square/publications/
other_publishers/OCR/ne_2004brooks01.pdf). It is possible
that these changes in groundwater elevations will not
only affect the vernal pools, but also the available water
for tree species established in this region. Should the
trees shading these pools suffer stress sufficient to cause
defoliation there will be a cascading negative effect via
increased evapotranspiration, successional vegetation that
will most likely be dominated by invasive plants.
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For example, in Bear Swamp, climate change is identified
as a major threat to wetlands. Altered hydrology and rising
temperature can change the biogeochemistry and function
of a wetland to the degree that some important services
might be turned into disservices. This means that they will,
for example, no longer provide a water purification service
and adversely they may start to decompose and release
nutrients to the surface water. Moreover, a higher rate of
decomposition than primary production (photosynthesis)
may lead to a shift of their function from being a sink
of carbon to a source. (https://www.sciencedirect.com/
science/article/pii/S030147972100222X)
This climate change analysis, coupled with the primary
data and resultant analysis and recommendations within
the ecological report sets a fairly specific framework
for identifying possible impacts to identified species
within these locales. Since these areas are relatively
large and encompass myriad biota (including many
sensitive species) it would be exhaustive and far beyond
the scope of this exercise to elucidate species-specific
probabilities, especially given the myriad combinations of
possible environmental effects from climate change, the
subsequent responses by organisms in all strata, and the
resultant cascade of probabilities of impact to one part of
an ecosystem. Rather, we’ve used guidelines to identify
regionally relevant vulnerabilities (through the existing and
reliable framework set forth for the state of Pennsylvania)
and have called out some of the most likely trees and
vertebrates as well as sensitive wetland systems on site.
As plant communities shift, whether they are converted
to human use areas, reach climax forest, or return to
invasive dominated successional forests will have different
results on the wildlife using these areas. All are possibilities
depending on management of the area. As a general
rule, sensitive species are more vulnerable to shifts in the
environment as they have adapted to specific conditions
and have a hard time competing with the generalists that
move in as temperatures rise, chemical composition of
the air, water, and soil changes from anthropogenic input,
and invasive species move as humans move. Climate
change alters species interactions via direct effects on plant
antagonists and mutualists and via changes in plant traits
that influence the dynamics of these interactions. Below is
a way that plants are able to survive climate change, by
using plasticity, migration, or evolution, this holds true for
wildlife as well. Migration is likely the most viable option

for plants and animals alike and animals that were once
native in this area may become more common in the north
as southern species find a home in this area.

Probability of Persistence chart from the Minsi Lake Ecological Report,
prepared by Resource Environmental Solutions.

4.20 Conclusion
As climate changes, humans must adapt our strategies
for conservation, preservation, and survival. Although
nature strives for homeostasis, it does so through constant
motion. Many temporal scales are beyond our capacity for
understanding, but some cycles climax during our lifetime
making their effects visible and visceral. To understand
ecological changes, we must establish baseline condition
and functionality and find effective and efficient ways
to monitor short-term changes and long-term trends.
Understanding the landscape of the Minsi Lake Corridor
through the lens of climate change and its effects globally
to site specific and temporally from short-term to longterm will benefit the interwoven communities of humans
and nature. Understanding, attention, and a willingness
to adaptively manage and steward the landscape will
shepherd MLC into the future with resilience and longevity.
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5
Greenway and Trail
Connections

5.1 Introduction
The 1100-acre Minsi Lake Corridor is largely defined by
geology and hydrology over its roughly 3.5-mile length.
The Corridor ’s many low-lying areas create a unique
series of habitats that contain unique flora a fauna along
its entire length. Traversing the length of the greenway
is currently best accomplished along Upper Mt. Bethel
Township roadways. Totts Gap Road is the major northsouth roadway. At the Southern end of the greenway, it
connects to East Shore Drive and Minsi Lake Drive. Moving
north, Institute Drive is a critical east-west connector. At
the northern terminus of the Minsi Lake Corridor, National
Park Drive connects County lands on the east and west
sides of Totts Gap Road and the Delaware Water Gap
National Recreation Area. While traffic volume is relatively
low (with higher levels on nice summer weekends), travel
by automobile is not ideal for every visitor. Due to the
low traffic volumes on these roadways, they make good
cycling routes for the confident, experience cyclist. However,
these roads are not well suited for inexperienced or young
bike riders. Similarly, these roads are not always pleasant
pedestrian routes. Accordingly, the Greenway & Stewardship
Plan examined opportunities for the creation of off-road
walking and hiking routes so that visitors who wish to
access sections of the greenway without a motor vehicle
can do so. The 3.5-mile total length of the Corridor lends
itself well to walking. Possible future connections to other
regional trails will, in the future, enhance the desirability
and use of the Corridor’s trails. Due to the relatively flat
topography over most of the greenway, most trails in the
proposed system should be able to meet ADA accessibility
standards for maximum gradients. Minimum trail widths
should be five (5) feet, and wider trails should be provided
in high use areas such as Minsi Lake.

5.2 Potential Demand and Use
of Greenway Trails & Potential
Linkages and Connections
It is estimated that the most visited part of the Minsi Lake
Corridor – Minsi Lake, received approximately 10,000
visitors annually (estimated by participants in this plan’s
Focus Group #2 meeting). There is no definitive survey
of the number of visitors.
The proposed route of the Northern Tier Trail (a proposed
35-mile-long regional trail between Portland Borough and
the Delaware River at the east and Walnutport Borough
2022 Minsi Lake Corridor
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and the Lehigh River at the west) notes three destination
locations in the Minsi Lake Corridor: Bear Swamp, Minsi
Lake and Twin Lakes. The Northern Tier Trail Feasibility
Study identified potential routes along roads and/or trails
within the Corridor. Further evaluation and confirmation
of trail routes will need to be conducted.
The Plainfield Township Recreation Trail is an existing 6.7mile trail from Stockertown Borough to Pen Argyl Borough,
which is within 10 miles of the Corridor. It is part of Two
Rivers Area Trailway and September 11th National Memorial
Trail which are included in THE LINK trail network. THE
LINK trail network highlights over 125 miles of existing
trails within Lehigh and Northampton Counties for biking,
running, walking, and other outdoor activities.
The public opinion survey conducted for the Minsi Lake
Corridor Greenway & Stewardship Plan provides some
insight into the likely use and demand of a pedestrian
connectivity system in the Corridor.
• 74% of survey respondents noted walking as an activity
they currently do in the corridor.
• 57% of respondents noted this activity as hiking.
• 22% of survey respondents said they walk their dogs in
the Corridor, and 4.4% noted that they run or jog there
• When asked what the 3 priorities for the Corridor are,
31% responded new trails and 23% said improved
wayfinding.
Visit Minsi Lake at any time during the day, and you will
see someone utilizing the trails around the lake. On good
weather days, these trails are busy.
Hunters will also make use of a trail system that connects
the various management units of the Minsi Lake Corridor
since all parts of the greenway are open to hunting based
on the Cooperative Agreement between the County and
the Pennsylvania Game Commission. Anglers will also
likely use a small section of improved trails, mostly at
Minsi Lake and at Twin Lakes.
Additionally, some of the “specialty ” trails proposed (new
or repaired) will serve archers at the Archery Trail and
nature lovers on the renovated Bear Swamp boardwalk.
The survey asked the place of residence of participants.
While residents of the host municipality of Upper Mt.
Bethel Township comprised 18% of respondents, 41% of
survey respondents were from locations other than the
municipalities immediately near the Corridor. This data,
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along with anecdotal information about visitors from distant
locations (especially during the increased use of park
and open space during the Covid-19 Pandemic) points
to future high use of trails in the Minsi Lake Corridor. The
population of Northern Tier communities is approximately
63,000 people and is growing (according to the Northern
Tier Trail Feasibility Study). The population just outside of
Norther Tier communities is many times larger with major
metropolitan areas nearby. The Minsi Like Corridor has
excellent roadway access. It is not unreasonable to assume
that initial trail usage numbers for an interconnected trail
that traverses the corridor from north to south will be on
the order of 10,000 user visits and will grow quickly as
adjacent trail links are made operational.
At the northern end of the Minsi Lake Corridor, a connection
from the County lands through the Delaware Water Gap
National Recreation Area to the Appalachian Trail is also
possible. The Appalachian Trail, known as the AT, is a
hiking trail that extends through the Appalachian Mountains
from central Maine to Georgia and is 2,500 miles long.
Approximately 229 of these miles are in Pennsylvania. If
this connection is made, it will further enhance the use
and desirability of utilizing the trail system in the Minsi
Lake Greenway Corridor.

5.3 Interconnected Site-Wide Trail
System
Nearly all the Minsi Lake Corridor Management Units
will have their own trails and some of these trails will be
special use trails. All trails however can also be utilized for
general walking, hiking and the enjoyment of the Corridor.
All these individual trails will eventually be connected to
one another. Also, in the future, as the Northern Tier Trail
is built, some of the Corridor ’s Management Units will
enjoy additional connections. The primary emphasis for
the Corridor’s trail system is for pedestrian use; however,
it is likely that some connections will share the road with
non-motorized bicycles.
A summary of the proposed trails in each MU is as follows:

Gerald E. Seyfried Bear Swamp Park and
Archery Complex – Archery Complex
Management Unit #1
Archery target trail; Trail from Archery range across Minsi
Lake Drive to Bear Swamp MU #2; Proposed Perimeter
Trail with future easement, depending on the final trail
route. The parking lot here can also serve as a trailhead.

Gerald E. Seyfried Bear Swamp Park
and Archery Complex – Bear Swamp
Management Unit #2
Reconstructed 1500 LF boardwalk; Existing trail from
Olympic Meadow; “Red Trail “from new vehicular parking
at Bear Swamp to Minsi Lake. The parking lot here can
also serve as a trailhead.

Minsi Lake Management Unit #3
All of the trails around Minsi Lake exist or are being
planned for improvements by the County. A connection
via the “Red Trail” is proposed to Bear Swamp. A new trail
is proposed from Minsi Lake north into southeast corner
of MU #4 (away from sensitive vernal pool resources).
The parking lots here can also serve as a trailhead. This
will be the largest trailhead for the Minsi Lake Corridor
Trail. Restrooms are also planned for this location further
adding to the utility of this location for the Corridor ’s
major trailhead.

Vernal Pools Management Unit #4
A trail is proposed in the existing powerline ROW through
MU #4. This trail will require that the County obtain an
easement from the utility company, MET ED. It is suggested
that a trail easement here could be a “win” for both the
Utility Company and trail users. The trail will facilitate
maintenance access by the utility. Also, since the ROW
is full of invasive species, part of the agreement might
involve a long-term plan to remove invasive species and
introduce native plants that will provide an ecological
uplift to this linear space. There is one relatively short
crossing of a private property (within the utility ROW)
where the County will need to obtain an easement if the
trail is to be realized.
A trail connection east is also suggested to MU # 5 Totts
Gap.

Totts Gap Management Unit #5
A short trail is recommended at the Totts Gap building
complex to serve visitors to this complex. Another loop
connection north into a wooded area is also recommended.
From here a connection north and west (parallel to
Institute Road) is also recommended. Another loop trail
is recommended in the Totts Gap southwest wooded area,
connecting into the Utility ROW trail at two locations. Totts
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Gap will in the future be served by the on-road Northern
Tier Trail connection on Totts Gap Road. The parking lot
here can also serve as a trailhead.

Twin Lakes Management Unit #6
The powerline ROW is proposed to continue north. This
will connect to the existing trail that circles the western
side of the twin lakes. A five-car parking area is proposed
off Totts Gap Road. This will connect to the trail system.

Totts Gap Swamp – Management Unit #7
A small parking area is recommended off National Park
Drive. This will serve a loop trail that is recommended
around the perimeter of this area with a potential connection
to the Delaware Water Gap National Recreation Area
and the Appalachian Trail. A trail connection to the west
could eventually connect to MU #6 if the County is able to
obtain a trail easement across private lands. The parking
lot here can also serve as a trailhead.

5.4 Compatibility of Greenway
Development
The proposed pedestrian-focused, low impact trails that
will connect the seven management units in the Minsi Lake
Corridor will be very compatible with the continued open
space use and preservation of the sensitive environmental
areas in the Corridor. A threat to that use and compatibility
will be illegal ATV use in the Corridor. Presently, this is most
prevalent in the Twin Lakes MU. Ongoing monitoring and
enforcement of park rules, regulations, and illegal uses is
integral for the protection of the sensitive environmental
areas and user safety.

5.5 Greenway Protection
Measures
Trails developed on County-owned land should not require
any special protections to maintain these linear passages
as trails. Trails planned on utility rights of way and private
land will require trail easements. The County will need
to work with landowners and utility companies to secure
easements as a permitted use across a portion of their land.
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5.6 Trail Standards
Various professional organizations have developed trail
design standards to help guide trail development. Within
the Minsi Lake Corridor, any planned trail improvements or
connections will be carefully evaluated to be in appropriate
areas. An overview of some of these organizations trail
standards includes the following references.
• USDA Accessibility Guidebook for Outdoor
Recreation and Trails https://www.fs.usda.gov/
sites/default/files/Accessibility-Guide-Book.pdf
• Great Adaptive Hiking Trails – Trail Access
Project www.trailaccessproject.org/
• FHWA – Small Town and Rural Multimodal
Networks Guide https://www.fhwa.dot.gov/
environment/bicycle_pedestrian/publications/small_
towns/fhwahep17024_lg.pdf
• Pennsylvania Trail Design and Development
Principles: Guidelines for Sustainable,
Non-Motorized Trails https://conservationtools.
org/guides/126-pennsylvania-trail-design-anddevelopment-principles
• Universal Access Trails and Shared Use Paths
https://conservationtools.org/library_items/1345Universal-Access-Trails-and-Shared-Use-Paths-DesignManagement-Ethical-and-Legal-Considerations
• Trails for All People: Guidance for
Accessibility and Inclusive Design https://
conservationtools.org/guides/115-trails-for-all-people
• Manual of Uniform Traffic Control Devices
https://www.pahighways.com/mutcd/
The design and engineering phase for construction of
the trails should incorporate these and other design
standards. Additionally, the design professional should
account for specific site conditions including drainage
the trail sustainability.
The great emphasis for trails in the Minsi Lake Corridor will
be on natural surface, low impact trails that are compatible
with the environmental conditions that are found in each
management unit. Due to the relatively gentle slopes,
trails can be accessible in applicable areas, as upgrades
to parking areas and trailheads are improved for ADA
accessibility. The U.S. Access Board is a good source for
the most up-to-date ADA standards https://www.access-
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board.gov/
Trails widths within the corridor will vary based on the
specific conditions of each area. Minimum width for any
trail should be 3 feet. While this width is appropriate for
primitive hiking trails, it is also the minimum width for ADA
accessibility (with wider passing zones placed at intervals).
For most trails in the corridor, a minimum width of 5 feet is
recommended, so that “passing zones” are included. This
width will also accommodate small County maintenance
vehicles such as all-terrain gators. A 5-foot width trail
would be appropriate in areas such as Twin Lakes MU# 6.
In areas that will receive higher and more frequent use,
such as the primary trail that traverses the entire length
of the corridor an 8-foot width may be more appropriate.
This will allow County pick-up trucks or large vehicles to
maintain these natural surface trails – which will need to
supplement, rolled, and compacted periodically.
In high use area such as Minsi Lake, a ten-foot trail width
will accommodate the higher number of visitors at that
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location. Final determination of all trail widths should
be done in close coordination with County maintenance
staff to ensure that the maintenance demands of the trails
can be met.
Some of the trails recommended in this plan are boardwalks,
most notably the reconstruction of the boardwalk at Bear
Swamp. There are other locations where boardwalks are
appropriate due to wet locations and/or the sensitivity of
the resources that are in the area.
Minimum vertical clearances for all trails should be no
less than 8 feet, although 10 feet is preferred.
When a trail is next to or parallel to a driveway or roadway,
a minimum of 5 feet horizontal separation is required.
While longitudinal and cross slopes will vary based on
the trail surface materials utilized, a minimum cross slope
of 1% is recommended, however, it cannot exceed 2% if
it is to meet ADA standards. Longitudinal slopes will vary
with trail surface materials. The maximum longitudinal

grade is 8% for a maximum distance of 200 feet (FHWA
standard). This meets ADA accessibility requirements for
a trail. This steep of a grade required a paved surface
such as asphalt. Generally, gradients less than 5% are
considered to meet ADA access standards.
Accessible routes (meeting ADA standards) which connect
parking areas, picnic pavilions, docks, restrooms, play
areas and other facilities, should be constructed of materials
such as asphalt, concrete, crushed limestone (also known
as stone dust or stone screenings), unit pavers or other
materials that meet ADA standards for accessibility.

5.7 Trail Surface Types
Asphalt and Concrete surfaces should be used in very
high use area and for ADA compliance, such as on the
dam breast trail at Minsi Lake.
Compacted Aggregate Surfaces such as crushed limestone,
stone screenings, stone dust or other compatible material
may be used to meet ADA accessibility standards. These

surfaces require regular maintenance, including repairs
to washouts, replacement of supplemental materials, and
compacting the trail surface. Crushed and recycled concrete
can also be used if crushed particles can be compacted
to meeting acceptable standards. Regular maintenance
includes rolling and compaction to maintain an accessible
surface. Generally, these surfaces are not sustainable if
longitudinal slopes exceed 3% to 5% since stormwater
flows can erode these surfaces. Site specifics such as the
area of the watershed flowing across the trail must be
considered.
Earthen Trails use the native materials of at each site.
These can be constructed with the aid of small equipment,
however in environmentally sensitive areas, no machineworked trails should be built. These trails are typically
construction by hand with little to no grading or earth
disturbance. Wood chips can be utilized as an inexpensive
way to fill trail depressions or to broach wet areas if it is
feasible to bring wood chips to the trail locations. In areas
of significant grade, water diversion structures, such as
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Trail Surface Types
Asphalt Surfaces
Asphalt surfaces provide for the widest variety of trail
users including walkers, joggers, wheelchair users, and
in-line skaters. Initial installation costs are relatively high
compared to other trail surface types. However, long term
maintenance costs will remain lower than others if properly
installed and maintained. Asphalt trails are preferred in
flood prone areas. Porous asphalt can also be used in
situations where stormwater infiltration or a pervious surface
is required. Porous asphalt should not be used in flood
prone areas where silt will clog the voids in the pavement.

Compacted Aggregate Surfaces
Compacted aggregate surfaces, or stone dust trails, can
accommodate many trail users. Initial installation costs
for this trail surface are relatively low, however long-term
maintenance costs increase due to this surface’s higher
susceptibility to erosion, especially if not properly installed
with swales and cross drains. Crushed limestone or “Trail
Surface Aggregate (TSA) Mix” are typical aggregates used
in this situation. A compacted aggregate surface can
also serve as base material for an asphalt surface if trail
use increases or funds become available for a surfacing
upgrade. Compacted aggregate surfaces should be
avoided in flood prone areas or on slopes over 3%.
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Earthen Surfaces
Earthen footpaths or hiking trails are designed to
accommodate pedestrians. These natural surface trails
typically make use of dirt, rock, soil, forest litter, pine
mulch and other native materials for the trail surface.
Preparation varies from machine-worked surfaces to those
worn only by usage. This is the most appropriate surface
for ecologically sensitive areas. In most cases, the native
material found during trail construction will be satisfactory
for surfacing the trail. However, if the material consists
of large amounts of topsoil or organic matter, it should
be set aside for later use as a cover and planting surface
for exposed sub-soil.

Boardwalks & Alternative Trail Surfaces
There are instances where unique trail surface materials
are required, such as boardwalks - particularly in areas
that are environmentally sensitive. Boardwalks are typically
wooden or metal structures that are elevated off the ground
and provide unique access to ecological areas.
In the Bear Swamp (MU 2) an ADA accessible metal
boardwalk is recommended to replace the existing
aging boardwalk structure. A metal boardwalk structure
constructed with helical piles is the preferred solution, as
this may require the least disturbance to the swamp. Due to
current and projected increase in severe weather and rain
events, a metal boardwalk is recommended. This material
will have a greater lifespan and can withstand climateinduced weather and rain events, as well as increased
groundwater levels.
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water bars (which can be stone or logs) are used to divert
water from the trail surface.

Accordingly, the existing structure is not suitable for repair
and a new boardwalk structure is recommended.

Stormwater management must be a consideration in the
construction of all trails in the Minsi Lake Corridor. The
specific methods employed will depend on specific site
conditions including but not limited to soil type, gradient,
vegetation, size of the watershed in which the trail is
located and extent of construction. Methods to control
and/or mitigate stormwater flows include a variety of
techniques including the installation of swales, culverts,
infiltration areas, trail surface materials. revegetation of
native plants along trail shoulders, installation of rain
gardens or other stormwater Best Management Practices
(BMPs). For larger projects that include trails or for larger
stand-alone trail projects, various types of permits may
be required including stormwater management permits
from the Township, NPDES (National Pollution Discharge
Elimination System) permits when project disturb over 1
acre of land surface and are administered by the County
Conservation District.

Boardwalks are typically constructed of wood, recycled
plastic decking, or metal, or a combination of these
materials. Footings can be set in concrete or built with
helical piles driven into the earth.
The proposed boardwalk at Bear Swamp is recommended
to be constructed of metal (galvanized steel) for several
reasons. A metal boardwalk will be the most durable
material as well as the most cost-effective way to construct
this pathway over the life of the facility. The decking will
be a metal grating that will allow sunlight to penetrate the
decking. PA DEP often objects to the shade that typical
opaque decking casts on the ground and habitat below.
A metal grating eliminates this concern. Also, as noted in
the Climate Change section of this report, water levels in
wetlands will vary over time, and in times of flooding, the
water levels in Bear Swamp will rise. Rising waters create
uplift on typical wood or plastic decking and can damage
these structures. A porous decking eliminates this problem.

Boardwalks are typically utilized in areas of wet soils or
standing water or where human foot traffic on the ground
should be eliminated so that the resources present are
not damaged or compromised. There exist several areas
of boardwalks in the Minsi Lake Corridor. The largest and
most notable is the boardwalk in Bear Swamp. The current
structure is extremely slippery and is failing or has failed
in several locations. Additionally, it is only 3 feet wide
and does not meet current standards for ADA accessibility.
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6
Site Wide
Recommendations

6.1 General Recommendations
The Minsi Lake Greenway Corridor contains a diverse
array of habitats and ecological area. The following broad
recommendations should be advanced by the County across
all seven management areas. Site-specific ecological
recommendations, tailored to each management unit are
found in section 6.3.
• Convert all fields (where lawn is not needed) to
meadow for bats and pollinators. Wildlife species
benefit when an area is converted from mowed grass to
meadow. When grasses are mowed less often, diversity
of vegetation increases. As the number and types of
plant species increase, the meadow or naturalized area
will attract different insects and other invertebrates,
which in turn draw insectivores—and so on up the food
chain.
• Control all invasive plants whenever and wherever
found within the Minsi Lake Corridor. Multiflora Rose,
Purple Loosestrife, Autumn Olive, and Japanese Knotweed are among the most visible and prevalent invasive
plant species. Invasive plants hinder the establishment
& growth of native plants. They also impact eco-system
properties: soil cover, nutrient cycling, hydrology.
• Natives are encouraged because they support and
attract wildlife and provide critical food and shelter.
Songbirds, insects, and mammals all benefit from
native plants. Butterfly Weed (Asclepias tuberosa) and
Common Milkweed (Asclepias syriaca) attract Monarch
butterflies. Tulip Poplar Trees (Liriodendron tulipifera)
provide nectar to the Ruby Throated Hummingbird,
sap to the Yellow-bellied Sapsucker, and seeds to the
Chickadee, Blackbird, Cardinal, and Goldfinch.
• Native plants utilize less water and require fewer
fertilizers and pesticides because they have adapted
to local insects and environmental conditions over
thousands and millions of years.
• Protect wetland areas and increase buffers. Wetlands
are important ecosystems in which water is either
permanently or seasonally present with alluvial soil and
riparian vegetation. They play a key role in enhancing
water quality and act as natural sponges, absorbing,
and removing pollutants and sediments from
stormwater. Wetlands are also important wildlife habitat
and are considered the most biologically diverse of all
ecosystems due to a wide range of plant and animal
life which they support.
• A riparian buffer is a vegetated strip along the edge
of a waterway that ‘cushions’ it from the impacts of
adjacent land use. Riparian buffers stabilize stream
banks, reduce erosion, trap sediments, shade, and
cool streams, absorb and store nutrients, provide
habitat and promote species diversity, slow flood water
2022 Minsi Lake Corridor
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velocities, absorb and filter stormwater, and break down
and remove pollutants.
• Riparian buffers occur naturally along streams and
creeks or can be planted by humans when previous
land uses may have removed or threatened them.
• Seasonal protections for road-crossing amphibians.
Many amphibians are killed by vehicles, particularly
where their annual migration routes between
breeding and over-wintering habitats cross roads. It
is recommended that targeted road closures (Institute
Road) several times of the year (evenings after storm
events), in addition to under road amphibian “tunnels”
can reduce amphibian deaths.
• Re-route existing trails to protect sensitive habitats/
species. Trails are recommended to be moved in
several management areas – to move human activity
further from sensitive ecological areas.
• Selective hedgerow removal should be considered to
increase habitat suitability where appropriate based on
the PA Natural Diversity Inventory (PNDI) results.
• Successional forest establishment where appropriate.
Early successional habitat can field more food for
local birds, mammals, and insects when compared
with mature forest. Young birds learn to forage in
successional forest areas, which contain shrubs and
abundant stump sprouts of trees that provide places
to nest and hide from predators. Successional forest
habitat “…is habitat with vigorously growing grasses,
forbs, shrubs and trees which provide excellent food
and cover for wildlife but need disturbance to be
maintained. ... As such, grasslands, old fields, and
young forests are often referred to as early-successional
habitats.” Natural Resources Conservation Services
• Hunting is a vital wildlife management tool and it is
recommended that hunting continue in the Minsi Lake
Corridor. Hunters provide this important service which
is essential in Pennsylvania forests to keep nature
within a healthy balance of which the available habitat
can support (carrying capacity). Hunting keeps deer
populations at manageable levels; otherwise deer
populations would decimate understory tree and plant
communities if their populations were not kept in
check. The County should educate the public on the
importance of hunting as an ecological management
tool. Northampton County participates in the PA Game
Commission Cooperative Hunter Access Program.

6.2 Security
This recommends that Northampton County consider hiring
dedicated public safety personnel be assigned to the Minsi
Lake Corridor. Responsibilities for such personnel may
include:

• Maximize public safety
• Protect Minsi Lake Corridor resources
• Provide service to visitors.
• Preserve resource protection/management
• Patrol/law enforcement
Northampton County should consider hiring a full time
ranger to monitor the Minsi Lake Corridor. A ranger can
patrol by foot, bicycle and vehicle, and assist local law
enforcement and EMS & fire departments in the event of
an emergency or hazardous situation. Rangers are typically
trained in public contact techniques, CPR, first-aid and
rescue techniques.
More specific roles and responsibilities of a Minsi Lake
ranger may be:
• Patrol corridor grounds for unwanted activity.
• Inspect parking areas and close gates after hours to
vehicles.
• Enforce park regulations, issue citations.
• Perform medical emergency assistance.
• Observe user group conflicts and provide education
(i.e. advise users to wear reflective hunting ribbons
during hunting season).
• Notify police when necessary
The typical annual salary for a dedicated ranger will vary
depending on applicant experience and County funding
availability. Nationwide such salaries range as low as
$20,500 and has high as $61,000. The national average
according to ZipRecruiter is $38,496 at an average of
$19 per hour.
It is important that Northampton County consider the
installation of a cell phone repeater. A cell phone repeater
(also known as cellular repeater, amplifier, or cell signal
booster) is a device used to improve cell phone reception
in an indoor-outdoor environment. Cell coverage is poor
in many areas of the Minsi Lake Corridor, and improved
cell coverage is essential to assist users who are lost along
various trails and in need of assistance or experiencing a
medical or other emergency.
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6.3 Branding & Signage
Consistent and attractive park signage can help to
communicate, identify, educate, direct, and protect the
County ’s recreational and ecological assets at the Minsi
Lake Corridor. Establishing and promoting a Minsi Lake
brand identity can help accomplish these goals.

Logo Design
The consultants worked closely with both the County and
Steering Committee to create a logo that embraces the
unique characteristics of the region. The final logo contains
the eastern red spotted newt or salamander (commonly
known as the Red Eft) which is found within the robust
ecological areas of the Minsi Lake Corridor.

Greenway logo / identity developed during planning process.

Signage
The development of a standardized signage family will
create a sense of identity within the various areas of the
Minsi Lake Corridor.

Materials
The following materials can be used as the sign face for
polished and rustic sign types. The cost, durability, and
maintenance of the materials are described below.
1/8” Aluminum - Polished and Rustic Signs (option) –
Aluminum is lightweight and durable. Benefits include low
to medium cost of material and medium to high durability.
Aluminum has limited texture potential.
Aluminum Cabinet - Polished and Rustic Signs (option) –
Aluminum that is formed three dimensionally for thicker
sign types.
High Density Urethane (HDU) - Polished and Rustic Signs
(option)- HDU is a lightweight strong and waterproof sign
type that allows for a smooth or textured feel with a variety
of sign thicknesses. This sign type is typically used as a
replacement for natural wood materials. The downside to
HDU is a higher cost than other materials like aluminum.
Custom High-Pressure Laminate (CHPL) - Polished and
Rustic Signs (option) - CHPL is a very durable material that
allows for the steadfast application of 4 color processes.
This sign material is highly recommended for interpretive
signage and signage with lots of text, such as Rules and
Regulations. CHPL is a higher cost material.
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Examples of existing Minsi Lake Corridor signage

Signage Types
Facility Identification: These signs identify the facility within
the Minsi Lake Corridor. Within the last few years, the
County has developed this sign type. It is quite successful.
Other signs should take design cues from this sign type,
adapted to best meet their specific sign function.
Wayfinding: Primary wayfinding signs with Minsi Lake
Corridor will help to direct motorist and pedestrians.
Trail Blaze: Small signage or painted trail markers can be
used along a trail to reassure trail user they are on a County
Trail. These can include boundary marker signs and paint
blazes. Trail blazes should be placed approximately every
1,000 feet, depending on terrain and should be mounted
at eye level approximately 4 to 6 feet from the ground.
Trail Blade: Direct trail users along a trail and / or indicate
the location of park facilities and areas. User groups that
are not prohibited on the trail are indicated. Place at a
trailhead, convergence with another trail, a trail decision
point, or a trail terminus. Sign should be located alongside
a trail between 2’ and 4’ from the edge of trail surface.
Trail blade should include trail location marker, a
safety feature to help users relay exact location to
first responders in event of emergency.
Examples of existing Minsi Lake Corridor signage

Rules and Regulations: Inform users of rules and regulations
that must be adhered to.
Warning Signs: Permanent warning signs that inform users
of rules, directions or hazards.
Interpretive Signs: Provide information to users about
corridor history, environmental processes, park features,
and other information. Interpretive panels should be visually
appealing and informative.
Kiosk: Primary information center for the various areas
of the Minsi Lake Corridor. Place kiosk at the primary
gathering point for the park with the most visibility for
new guests. Typical locations include trailheads and entry
plazas. Should be rustic in character.
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Conceptual Minsi Lake Signage Family

ARCHERY
COMPLEX
BEAR
SWAMP

TOTTS GAP
SWAMP
NORTHAMPTON
COUNTY PARKS

Kayak
Launch
West Shore
Parking
Twin Lakes
1.7 Miles
Nature Based
Playground
Rules & Regulations
Loremamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat. Duis
autem vel eum iriure dolor in hendrerit in vulputate velit esse molestie consequat, vel
illum dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto odio dignissim
qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons ectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad
minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat.
Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore
magna aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci
tation ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat. Duis
autem vel eum iriure dolor in hendrerit in vulputate velit esse molestie consequat, vel
illum dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto odio dignissim
qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons ectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad
minim veniam, quis nostrud exerci tation ullamcorper \aliquam erat volutpat. Ut wisi
enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut
aliquip ex ea commodo consequat. Duis autem vel eum iriure dolor in hendrerit in
vulputate velit esse molestie consequat, vel illum dolore eu feugiat nulla facilisis at vero
eros et accumsan et iusto odio dignissim qui blandit praesent luptatum zzril delenit
augue duis dolore te feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons ectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad
minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat.
Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad
minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat. Duis autem vel eum iriure dolor in hendre
rit in vulputate velit esse molestie consequat, vel illum dolore eu feugiat nulla facilisis
at vero eros et accumsan et iusto odio dignissim qui blandit praesent luptatum zzril
delenit augue duis dolore te feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons ectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad

Wayfinding
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Wayfinding

pedestrian based

Rules and Regulations
(secondary)

Plan View

Avian Migration
of Minsi Lake
RED
TRAIL

de

Gra

9%
s
Cros

e

Slop

2%

Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam,
quis nostrud exerci tation ullamcorper
suscipit lobortis nisl ut aliquip ex ea
commodo consequat. Duis autem vel eum
iriure dolor in hendrerit in vulputate velit
esse molestie consequat, vel illum dolore
eu feugiat nulla facilisis at vero eros et
accumsan et iusto odio dignissim qui
blandit praesent luptatum zzril delenit
augue duis dolore te feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons
ectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam,
quis nostrud exerci tation ullamcorper
suscipit lobortis nisl ut aliquip ex ea
commodo consequat.
Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam,
quis nostrud exerci tation ullamcorper
suscipit lobortis nisl ut aliquip ex ea
commodo consequat. Duis autem vel eum
iriure dolor in hendrerit in vulputate velit

HELP
NUMBER

4.7

Lorem ipsum dolor sit amet, cons
ectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam,
quis nostrud exerci tation ullamcorper
suscipit lobortis nisl ut aliquip ex ea
commodo consequat.
Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam

Trail Blade

magna aliquam erat volutpat. Ut wisi
enim ad minim veniam, quis nostrud
exerci tation ullamcorper suscipit lobortis
nisl ut aliquip ex ea commodo consequat.

t, vel illum dolore eu feugiat nulla facilisis at
vero eros et accumsan et iusto odio dignissim
qui blandit praesent luptatum zzril delenit
augue duis dolore te feugait nulla facilisi.

Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam,
quis nostrud exerci tation ullamcorper

Lorem ipsum dolor sit amet, cons ectetuer
adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim
veniam, quis nostrud exerci tation
ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat.

et, cons ectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci
tation ullamcorper suscipit lobortis nisl ut aliquip ex ea
commodo consequat.
Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed
diam nonummy nibh euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim veniam, quis
nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip
ex ea commodo consequat. Duis autem vel eum iriure dolor in
hendrerit in vulputate velit esse molestie consequat, vel illum
dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto
odio dignissim qui blandit praesent luptatum zzril delenit augue

et, cons ectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut laoreet
dolore magna aliquam erat volutpat. Ut wisi
enim ad minim veniam, quis nostrud exerci
tation ullamcorper suscipit lobortis nisl ut
aliquip ex ea commodo consequat.

Lorem ipsum dolor sit amet, consectetuer
adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim
veniam, quis nostrud exerci tation
ullamcorper suscipit lobortis nisl ut aliquip ex
ea

Lorem ipsum dolor sit amet, consectetuer
adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim
veniam, quis nostrud exerci tation
ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat. Duis autem vel eum
iriure dolor in hendrerit in vulputate velit esse
molestie consequat, vel illum dolore eu
feugiat nulla facilisis at vero eros et accumsan
et iusto odio dignissim qui blandit praesent
luptatum zzril delenit augue duis dolore te
feugait nulla facilisi.

vero eros et accumsan et iusto odio
dignissim qui blandit praesent luptatum zzril
delenit augue duis dolore te feu

Lorem ipsum dolor sit amet, cons ectetuer
adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna

Lorem ipsum dolor sit amet, consectetuer
adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim
veniam, quis nostrud exerci tation
ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat. Duis autem vel eum
iriure dolor in hendrerit in vulputate velit esse
molestie consequat, vel illum dolore eu
feugiat nulla facilisis at vero eros et accumsan
et iusto odio dignissim qui blandit praesent
luptatum zzril delenit augue duis dolore te
feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons ectetuer
adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim
veniam, quis nostrud exerci tation
ullamcorper suscipit lobortis nisl ut aliquip ex
ea commodo consequat.
Lorem ipsum dolor sit amet, consectetuer
adipiscing elit, sed diam nonummy nibh

Interpretive / Location
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6.4 Site-Specific Recommendations
Results and Recommendations by
Management Unit
Over 1,100 acres in size, the Minsi Lake Corridor is
characterized by several unique and ecologically distinct
areas or Management Units (MU).
This section is structured as pictured below. Each MU
is reviewed individually. One page contains a matrix of
recommendations (ecological, trail, facility, signage)
specific to each management unit. The facing page
contains corresponding maps which identify proposed
recommendation locations.

How to use this chapter:
Recommendation Map

2022 Minsi Lake Corridor
Greenway & Stewardship Plan
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Recommendation Matrix
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Rd
Vein

Archery Complex

• Conduct adelgid prevalence assessment to prepare a
hemlock stand management plan. Dormant oil spraying
is one control option.

Park and Archery Complex

• Control localized invasive plants using appropriate
methods (cut and stump treat woodies, spot foliar
treatments for herbaceous plants and woody re-sprouts)

Gerald E. Seyfried Bear Swamp

Recommendations

1
This MU is located south of Lake Minsi Drive. It is bordered
to the west by Bangor Vein Road and to the south by the
East Fork of Martins Creek. An active archery range and
training course are present in the northern portion of the
site. A robust forested wetland and floodplain wetland
within the East Fork Martins Creek constitute a large portion
of this area. Unique plants, such as wetland adapted
flowers, and a complex of vernal pools are present in these
woods. Wildlife supported here include barred owls, redshouldered hawks, numerous forest-breeding songbirds,
a great diversity of salamanders, and many mammals
including bobcat are commonly observed here.

Ecological Recommendations
Management Unit (MU) AC1 – Hemlock – Mixed
Palustrine Forest
This forest is largely intact and supports a wealth of native
plants. Trail usage has resulted in some soil compaction and
mild impediments to wetland areas. Eastern hemlock (Tsuga
canadensis) is an important co-dominant species over
thin soils and exposed boulders. Wintergreen (Gaultheria
procumbens), starflower (Trientalis borealis), and Canada
mayflower (Maianthemum canadensis) are all present.
Invasives such as wineberry (Rubus phonesicolasius) and
Japanese stilt grass are present.
Hemlock Wooly Adelgid (Adelges tsugae) is present and
impacting hemlock trees in this parcel. Protection/retention
of hemlock will be important for long-term sustainability
of these woods.
Recommendations include:
• Re-route trails away from wetlands and open water
areas
• Re-align archery route to limit localized wetland impacts
2022 Minsi Lake Corridor
Greenway & Stewardship Plan
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Management Unit (MU) AC2– Right-of-Way Herbaceous
Wetland
This area must be kept open for powerline maintenance.
There is a complex mix of native wetland graminoids and
forbs as well as invasive plants, such as Common Reed
(Phragmites), purple loosestrife (Lythrum salicaria), and
Japanese stilt grass (Microstegium vimineum).
Recommendations include:
• Control Phragmites (Common Reed) using a
combination of mowing and herbicide until fully
eradicated
• Spot treat invasive forbs
• Overseed with hearty native plant species such as
Swamp Milkweed (Asclepias incarnata), Grass-Leaved
Goldenrod (Euthamia graminifolia), White turtlehead
(Chelone glabra), and multiple Sedges (Carex) species
• Improve trail crossing through wetland to a raised
boardwalk to prevent hydrology impacts
Management Unit (MU) AC3 – Hemlock Palustrine
Wetland Forest
A large wetland is present here and is dominated by
hemlocks with an understory of gray alder (Alnus incana)

Barred Owl chick banded by Licensed bird bander

and giant rhododendron (Rhododendron maximum). The
area is difficult to traverse due to fallen logs and open
water.
Recommendations include:
• Include this area in the hemlock stand management
plan
• Consider more detailed botanical and faunal surveys in
this wetland
• Keep trails out of this area
Management Unit (MU) AC4 – Hemlock – Tulip –
Beech Forest
This is a forested knoll surrounded by wetlands. It is
dominated by tulip trees (Liriodendron tulipifera), American
beech (Fagus grandifolia) with hemlock (Tsuga canadensis)
and white pine (Pinus strobus) present. Understory is
impacted by white-tailed deer herbivory but does have
patches of giant rhododendron (Rhododendron maximum),
mountain laurel (Kalmia latifolia), sheep laurel (Kalmia
a n g u s t i f o l i a ) , a n d l o w - b u s h b l u e b e r r y ( Va c c i n i u m
angustifolium). Herbaceous plants are limited to a few
ferns, asters, upland sedges, and a few others. This
upland knoll may be important for amphibian and snake
overwintering habitat.
Recommendations include:
• Control invasives
• Ensure any trails or gathering areas are well signed to
keep people in designated areas
• Consider an experimental deer exclosure plot here to
document seed bank regeneration in absence of deer

Management Unit (MU) AC5 – Mixed Forb Marsh/Red
Maple – Elm – Black Willow Palustrine Forest Complex
This highly complex wetland is within the East Fork Martins
Creek floodplain. Dead and dying ash trees are giving
way to sedge-dominated herbaceous wetlands. Significant
wildlife habitat and observed wildlife are present here.
Very limited intervention is recommended to maintain
integrity of the site.
Recommendations include:
• Ensure natural buffers to the margins of the wetland in
adjacent parcels
• Consider more detailed faunal and botanical studies,
such as heronry assessments and long-term trail
camera studies
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MU #1. ARCHERY COMPLEX PROPOSED IMPROVEMENTS
MU 1 - Archery Complex - Gerald E. Seyfried Bear Swamp Park and Archery Complex
ECOLOGY

Management
Unit Code

AC 1
AC 1
AC 1

Management
Unit Description

Ache+B6:B14ry
Complex HemlockMixed Forest
Palustrine Forest
Achery Complex
Hemlock-Mixed
Forest Palustrine
Achery Complex
Hemlock-Mixed
Forest Palustrine
Forest

Key

Location Coordinates

Recommendation

AC 1 - E1

Refer to MU Polygons

Re-route trails away from wetlands
and open water areas

AC 1 - E1

Refer to MU Polygons

AC 1 - E1

Refer to MU Polygons

Refer to MU Polygons

Re-align archery route to limit
localized wetland impacts
Conduct adelgid prevalence
assessment to prepare a hemlock
stand management plan
Control localized invasive plants
using appropriate methods (cut and
stump treat woodies, spot foliar
treatments for herbaceous plants and
woody re-sprouts)
Control Phragmites using a
combination of mowing and
herbicide until fully eradicated

Quantity

Unit Cost

Total Item
Cost

Priority

Funding So

1
1
2

AC 1

Achery Complex
Hemlock-Mixed
Forest Palustrine
Forest

AC 1 - E1

AC 2

ROW Herbaceous
Wetland

AC 2 - E1

Refer to MU Polygons

AC 2

ROW Herbaceous
Wetland

AC 2 - E1

Refer to MU Polygons

AC 2

ROW Herbaceous
Wetland

AC 2

ROW Herbaceous
Wetland

AC 2 - E1

Refer to MU Polygons

AC 3

Hemlock Palustrine
Forest

AC 3 - E1

Refer to MU Polygons

AC 3

Hemlock Palustrine
Forest

AC 3 - E1

Refer to MU Polygons

Consider more detailed botanical and
faunal surveys in this wetland

3

AC 3 - E1

Refer to MU Polygons

Keep trails out of this area

1

AC 4 - E1

Refer to MU Polygons

Control invasives
Ensure any trails or gathering areas
are well signed to keep people in
designated areas
Consider an experimental deer
exclosure plot here to document
seed bank regeneration in absence of
deer

1

AC 3
AC 4

Hemlock Palustrine
Forest
Hemlock – Tulip Tree
– Birch Forest

AC 2 - E1

Refer to MU Polygons

AC 4

Hemlock – Tulip Tree
– Birch Forest

AC 4 - E1

Refer to MU Polygons

AC 4

Hemlock – Tulip Tree
– Birch Forest

AC 4 - E1

Refer to MU Polygons

AC 5

AC 5

Mixed Forb
Marsh/Red Maple –
Elm – Willow
Palustrine Forest
Complex
Mixed Forb
Marsh/Red Maple –
Elm – Willow
Palustrine Forest
Complex

AC 5 - E1

AC 5 - E1

Refer to MU Polygons

Refer to MU Polygons

114 ac

$1,185.00

6 ac

Management
Unit Code

AC

TRAILS

Management
Unit Code

Management
Unit Description

Achery Complex

Management
Unit Description

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

Key

1

Overseed with hearty native plant
species such as swamp milkweed
(Asclepias incarnata), grass- leaved
goldenrod (Euthamia graminifolia),
white turtlehead (Chelone glabra),
and multiple sedge (Carex) species
Improve trail crossing through
wetland to a raised boardwalk to
prevent hydrology impacts
Include this area in the hemlock
stand management plan

6 ac

$1,665.00

$9,990

1

2
2

1

3

Ensure natural buffers to the margins
of the wetland in adjacent parcels
Consider more detailed faunal and
botanical studies, such as heronry
assessments and long- term trail
camera studies

1

Quantity

AC-F3

40.90907385524349, -75.18173632712627

AC-F4

40.907342600709555, -75.1848482901882

AC-F5

40.909461455206745, -75.18171254260257

AC-F6

40.9087304412489, -75.18206151847599

AC-F7
AC-F8
AC-F9
AC-F10

40.909093082513536, -75.18190884151944
40.909118166323694, -75.18185858140174
40.90914540016029, -75.18181780433405
40.90918830712515, -75.18183128707116

AC-F11

40.90922638493087, -75.18167555872695

AC-F12

40.90924299164513, -75.1815940815241

Pave Handicap Parking Area
Archery Range: Rebuild
Archery Range: Accessories - Bow
racks, Safety Signage, Scoreboard
Designate Overflow Parking - signage
and gates
Clearing & Grubbing (Improve Sight
Lines)
Storage Container for Archery Course
(40')
Regrade Archery Course Entry
Trash Receptacles
ADA Benches
Shade Trees
Single Occupancy Composting Toilet
with Concrete Pad
Convert Lawn to Exhibit Gardens

1 EA
2500 SF

Recommendation

Quantity

40.90860594229253, -75.1817224435964

3

Ecology Subtotal $151,812

40.90895564353249, -75.18200494156248
40.90907385524349, -75.18173632712627

AC-T3

1

$5,112

AC-F1
AC-F2

AC-T1
136
AC-T2

$1,620

$2,556.00

Recommendation

Location Coordinates (coordinates note trail
start location)
40.90918057996332, -75.18221291116916
40.90918057996332, -75.18221291116916

$270.00

2 trips

Location Coordinates

Key

1

Spot treat invasive forbs

10/2021

FACILITIES

$135,090

70 SY
1 LS

Total Item
Priority
Cost
$50.00 $
3,500.00 High
$100,000.00 $ 100,000.00 Medium
Unit Cost

1 LS

$2,000.00 $

1 LS

$10,000.00 $

1 LS

$500.00 $

1
776
1
4
4

EA
CY
EA
EA
EA

$4,000.00
$20.00
$950.00
$1,450.00
$500.00

$
$
$
$
$

$75,000.00 $
$5.00 $

Subtotal

Unit Cost

Pedestrian Crosswalk
Rapid Flashing Beacon

1 EA
2 EA

$1,200.00
$15,000.00

Remove Existing Archery Course Trail

1 LS

$10,000.00

Funding So

2,000.00 Medium
10,000.00 Low
500.00 Medium
4,000.00
15,520.00
950.00
5,800.00
2,000.00

Medium
Medium
Medium
High
Medium

75,000.00 High
12,500.00 Low

$231,770

Total Item
Priority
Cost
$1,200.00 High
$30,000.00 High
$10,000.00 High

Funding So

Archery Complex

3

Gerald E. Seyfried Bear Swamp

Minsi Lake

Park and Archery Complex
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Archery Complex
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X

0

Proposed Primary Trail
Proposed Secondary Trail
Proposed Northern Tier Trail
Existing Trail
Boardwalk
Accessible Route
Stream/Water Body
Road
Building
Trail Length
Trail to be removed
Archery Target

100' 200' 300' 400'

800'

North

Mixed Forb
Marsh/Red Maple –
lm – Willow
alustrine Forest
omplex

AC 5 - E1

Refer to MU Polygons

Consider more detailed faunal and
botanical studies, such as heronry
assessments and long- term trail
camera studies

Ecology Subtotal $151,812

MU 1 - Archery Complex - Gerald E. Seyfried Bear Swamp Park and Archery Complex

Facilities

Management
Unit Description

Achery Complex

Trails

Management
Unit Description

Achery Complex

Signage

Management
Unit Description

Achery Complex

Key

Quantity

Location Coordinates

Recommendation

AC-F1
AC-F2

40.90895564353249, -75.18200494156248
40.90907385524349, -75.18173632712627

AC-F3

40.90907385524349, -75.18173632712627

AC-F4

40.907342600709555, -75.1848482901882

AC-F5

40.909461455206745, -75.18171254260257

AC-F6

40.9087304412489, -75.18206151847599

AC-F7
AC-F8
AC-F9
AC-F10

40.909093082513536, -75.18190884151944
40.909118166323694, -75.18185858140174
40.90914540016029, -75.18181780433405
40.90918830712515, -75.18183128707116

AC-F11

40.90922638493087, -75.18167555872695

AC-F12

40.90924299164513, -75.1815940815241

Pave Handicap Parking Area
Archery Range: Rebuild
Archery Range: Accessories - Bow
racks, Safety Signage, Scoreboard
Designate Overflow Parking - signage
and gates
Clearing & Grubbing (Improve Sight
Lines)
Storage Container for Archery Course
(40')
Regrade Archery Course Entry
Trash Receptacles
ADA Benches
Shade Trees
Single Occupancy Composting Toilet
with Concrete Pad
Convert Lawn to Exhibit Gardens

1 EA
2500 SF

Recommendation

Quantity

AC-T1
AC-T2

Location Coordinates (coordinates note trail
start location)
40.90918057996332, -75.18221291116916
40.90918057996332, -75.18221291116916

AC-T3

40.90860594229253, -75.1817224435964

AC-T4

40.905622590346795, -75.18368173384243

AC-T5

40.905622590346795, -75.18368173384243

AC-T6

40.904801386899805, -75.18133475463766

AC-T7
AC-T8

40.90889640763822, -75.18202440611714
40.90399938261257, -75.17937247191271

AC-T9

40.90643902544804, -75.18009388851847

Key

Key

Location Coordinates

70 SY
1 LS

Total Item
Priority
Cost
$50.00 $
3,500.00 High
$100,000.00 $ 100,000.00 Medium
Unit Cost

1 LS

$2,000.00 $

1 LS

$10,000.00 $

1 LS

$500.00 $

1
776
1
4
4

EA
CY
EA
EA
EA

$4,000.00
$20.00
$950.00
$1,450.00
$500.00

$
$
$
$
$

$75,000.00 $
$5.00 $

Subtotal

Unit Cost

2,000.00 Medium
10,000.00 Low
500.00 Medium
4,000.00
15,520.00
950.00
5,800.00
2,000.00

Medium
Medium
Medium
High
Medium

75,000.00 High
12,500.00 Low

$231,770

Total Item
Priority
Cost
$1,200.00 High
$30,000.00 High

Pedestrian Crosswalk
Rapid Flashing Beacon

1 EA
2 EA

$1,200.00
$15,000.00

Remove Existing Archery Course Trail

1 LS

$10,000.00

ADA Archery Trail (Asphalt) 10' width
Secondary Greenway Pedestrian Trail
(3-5' Wide Earthen Trail)

750 LF

$50.00

$37,500.00 Medium

4200 LF

$10.00

$42,000.00 Medium

1 LS
21 EA
1 LS

$24,000.00
$100.00
$5,000.00

Relocate Archery Course (x8 Stations)
6' Parking Bumpers
Remove Existing Trail
Secondary Greenway Pedestrian Trail
(3-5' Wide Earthen Trail)

1100 LF

Recommendation

Quantity

Pedestrian Crossing Signage - Lake
Minsi Drive
Pedestrian Crossing Signage - Lake
Minsi Drive

AC-S1

40.909285152577674, -75.18204634561306

AC-S2

40.90901854771473, -75.18260394837357

AC-S3

40.90915231965861, -75.1815770708291

Educational & Interpretive Signage

AC-S4

40.90643321905853, -75.18287896714688

Educational & Interpretive Signage

AC-S5
AC-S6
AC-S7
AC-S8
AC-S9
AC-S10

40.908648272419335, -75.18184091051344
40.90337311661748, -75.1827860666356
40.90901854771473, -75.18260394837357
40.90475553356007, -75.19030768539366
40.91193311389751, -75.17780242640846
40.909005721757275, -75.18195167464403

Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Vehicular Wayfinding Signage
Vehicular Wayfinding Signage
Informational Kiosk

$10.00

Subtotal

Unit Cost

$10,000.00 High

$24,000.00 High
$2,100.00 High
$5,000.00 High
$11,000.00 Medium

$162,800

Total Item
Cost

Priority

1 EA

$350.00

$350.00

High

1 EA

$350.00

$350.00

High

1 EA

$1,250.00

$1,250.00

Low

1
1
1
1
1
1
1

$1,250.00
$1,500.00
$1,500.00
$1,500.00
$2,500.00
$2,500.00
$5,000.00

$1,250.00
$1,500.00
$1,500.00
$1,500.00
$2,500.00
$2,500.00
$5,000.00

Low
High
High
High
High
High
Medium

EA
EA
EA
EA
EA
EA
EA

Subtotal

$17,700

10/2021

2022 Minsi
Lake Corridor
$564,082
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Additional Recommendations

Parking

Archery Range

It is recommended that the stone parking lot include a
paved handicap parking area and access from parking
to the archery range.

The archery recreation facilities within this management
area provide visitors with a unique opportunity to participate
in archery events and practice their skill. It is recommended
that the existing well-worn archery range be rebuilt and
conform to modern archery range standards provided by
the National Field Archery Association. An updated archery
range should include accessories such as bow racks, safety
signage, and scoreboard. It is recommended that the area
near the existing pavilion be regraded to achieve a more
gradual slope. A storage container is recommended for
storage of County equipment at this location. This storage
container can also provide for supplies from local archery
organizations who utilize the range.

User Amenities
Several amenities are required to improve the user
experience at this facility, including: a composting restroom,
ADA benches, and trash receptacles.
Trail Connections
There are several important trail connections in this
management area. It is recommended that the field archery
course trail be relocated to high-ground areas that avoid
sensitive forest habitat. A trail is recommended through
this management area that can connect the archery range,
the field archery course trail, and the parking area, and
provide connections to Bear Swamp to the north and the
west.
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Design Standards
National Field Archery Association
Design Guidelines
Archery facilities provide for programs and activities. Safety
is a primary focus. Elements that support that mission:
• Access by vehicles, bicycles, and pedestrians
• Parking, private, buses, trailers and equipment
• Ratio of 1.25 parking spaces per archer
• Archer’s equipment and accessories can be bulky.
Ideally parking and unloading/loading areas should be
near the range with aisles to the shooting areas.
• Accessibility to meet ADA standards.

Field Archery Course Trail Standards
A field archery course consists of a foot trail with shooting
positions or “stations” on the path. Shooting stations should
have space (6 feet) for two archers to shoot at one target.
Archers shoot arrows at the target from a fixed point or
station, retrieve arrows and clear the area. They then
move on to the next shooting station. The following are
essential considerations for a field archery course trail:
• The current target’s orientation (distance and direction).
• The previous target’s orientation, particularly the
location of its target butt.
• The next target’s orientation, particularly the location of
its shooting line.
The NFAA has four size-related guidelines for laying out
a field range (the IFAA’s requirements are similar, but not
as definitive):
If the target is not backstopped (either fabricated or
earthen), 25 yards or one-half of the target distance,
whichever greater, shall be cleared behind the butt.
A minimum clearance of 25 to 50 (safest) feet, depending
on terrain and target distance, shall be provided between
any path or shooting lane paralleling another shooting
lane. Fifteen yards (45 feet) is a good compromise.
The target lanes must be sufficiently wide to support two
archers shooting simultaneously side-by side. Four-wide
is highly recommended for the longer walk-up targets,
which always seem to take longer to shoot.
2022 Minsi Lake Corridor
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Archery Range Standards
At a field archery range space should be provided for
waiting, equipment, and conversations. Canopies, tables,
seating, and restrooms allow users to spend time at the
field. Nearby storage should also be considered, signage
and bulletin boards inform and communicate users of
important safety information and upcoming events.
Important design and safety considerations include:
• The ground should be flat, free of obstructions, and the
shooting direction should be within 45° of true north
in the Northern Hemisphere (shooter less likely to face
sun).
• Each shooting lane should be no narrower than 10 feet
or about 3 yards
• Safety (buffer) lanes along the side boundaries should
be no less than 15 yards.
• The safety area behind the target at the longest
distance should be no less than 40 yards.
• Five yards minimum is recommended behind the
shooting line for the competitors, plus at least another
5 yards for bow racks, chairs, etc.
• Common shooting distances a 5 yard intervals : 15,
20, 25 and 30 yards.
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Bear Swamp
Gerald E. Seyfried Bear Swamp
Park and Archery Complex

Recommendations

2

The Bear Swamp parcel is north of Lake Minsi Drive and
consists of a mix of human-influenced landscapes such
as mowed fields, old agricultural fields, manmade ponds,
a powerline right-of-way, cut-over woods, and outdoor
education. More natural areas include forested wetlands,
vernal pools, and some upland second growth hardwood
forest.

Ecological Recommendations
Management Unit (MU) BS1 - Hemlock – Mixed
Hardwood Palustrine Forest
This forest area is similar to AC1. While the existing
boardwalk trail needs to be upgraded and replaced, it is
important that future facilities remain raised out of the
wetland itself.
Recommendations include:
• Conduct adelgid prevalence assessment to prepare a
hemlock stand management plan.
• Control localized invasive plants using appropriate
methods (cut and stump treat woodies, spot foliar
treatments for herbaceous plants and woody resprouts).
BS2 – Fields
Multiple fields are present in this MU. Primary conditions
are mowed lawn (lower central) and fallow agriculture
field (western section). The former lends well to an easy
lawn to meadow conversion while the other has a mix
of intact native wet-mesic plant communities as well
as upland weeds. Species present in the wet mesic/
herbaceous wetland communities include flat-top goldentop
(Euthamia graminifolia), New York ironweed (Vernonia
novaeboracensis), red- stem aster (Symphyotrichum
puniceum), giant goldenrod (Solidago gigantea), Joe Pye
weed (Eutrochium maculata), orange jewelweed (Impatiens
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capensis), common fox sedge (Carex vulpinoidea), upright
sedge (Carex stricta), and common boneset (Eupatorium
perfoliatum).
Recommendations include:
• Convert margins of and back areas of lawn spaces
(plus any underused lawn in fields closest to Lake Minsi
Drive) into wildflower meadows. These have great
aesthetic value, can encourage residents to convert
their lawns, and provided myriad benefits for pollinating
insects, amphibians, reptiles, small mammals, and
birds.
• Continue to work with the PA Game Commission (PGC)
on the volunteer public access, habitat improvement,
and the 400 areas programs.
• The old agricultural fields near the ROW and shooting
range have some native wetland plants, especially the
section east of the access road. A habitat improvement
proposal has been developed by the PGC and should
be further evaluated and pursued. Retain “hot spots”
of natives but otherwise clear area and prep for native
habitat seeding.
◦ Clear by mowing then spraying resprouts with an
herbicide. For woody thickets a brush mower may
be required. Direct seed drill in a native upland
wildflower and warm-season grass mix with cover
crop (ex. Elymus virginicus) three weeks after herbicide
application.
◦ Check for invasives re-colonization and spot treat with
herbicide.
◦ Overseed areas with treated invasives with handdispersed seed
BS3 – Even-aged Tree Regeneration Area
Near the existing outdoor classroom, there are a series of
man-made ponds with the spoil spread out next to them.
This was likely previously more habitat like the regional
core vernal pool forest areas. In the spoil adjacent to
these small ponds are even-aged maple trees growing.
These are densely arranged and are not supporting many
understory plants.
Recommendations include:
• Save a copse (small group) of regenerated trees but
otherwise clear this area to plant a wet savannah
habitat.
• Remove maple trees. Arrange primary stems in
staging area for consideration of use in either fence
construction or some activity.

• Seed the entire area with a wet-mesic herbaceous
wetland seed mix.
• Arrange planting design for woody plants to be
in clusters that can be fenced for deer herbivory
protection.
• Plant trees such as swamp white oak (Quercus
bicolor), pin oak (Quercus palustris), shellbark
hickory (Carya laciniosa), black gum (Nyssa
sylvatica) and eastern hemlock (Tsuga canadensis).
• Plant understory trees and shrubs such as hop
hornbeam (Ostrya virginica), gray alder (Alnus
incana), elderberry (Sambucus canadensis), and
red-osier dogwood (Cornus sericea).
BS4 – Forest Complex
This section transitions from the relatively wet mixed
hemlock-mixed hardwood forest to a beech-tulip canopy.
The forest is in good condition, but it abuts a field
which is causing negative edge effects.
Recommendations include:
• Cut, stump and treat invasive vines and shrubs on
edge of field/forest. Plant young trees and native
shrubs to promote a positive edge effect.
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MU #2. BEAR SWAMP PROPOSED IMPROVEMENTS

October, 2021

MU 2 - Bear Swamp - Gerald E. Seyfried Bear Swamp Park and Archery Complex

ECOLOGY

ECOLOGY

Management
Unit Code

Management Unit
Description

BS 1

Bear Swamp Hemlock–Mixed
Hardwood
Palustrine Forest

BS 1

Bear Swamp Hemlock–Mixed
Hardwood
Palustrine Forest

BS 2

BS 2

BS 2
BS 2

BS 3

BS 3

Key

Location Coordinates

Recommendation

Refer to MU Polygons

Conduct adelgid prevalence assessment to
prepare a hemlock stand management plan

Refer to MU Polygons

Control localized invasive plants using
appropriate methods (cut and stump treat
woody plants, spot foliar treatments for
herbaceous plants and woody re-sprouts)

Quantity

Unit Cost

Total Item Cost

Priority

Funding So

2

Bear Swamp Fields

Convert margins of and back areas of lawn
spaces (plus any underused lawn in fields closest
to Lake Minsi Drive) into wildflower meadows.
These have great aesthetic value, can encourage
residents to convert their lawns, and provide
myriad benefits for pollinating insects,
amphibians, reptiles, small mammals, and birds.

Bear Swamp Fields

The old agricultural fields near the ROW and
shooting range have some native wetland plants,
especially the section east of the access road.
These fields were previously enrolled in a stateguided restoration program. In any event, retain
“hot spots” of natives but otherwise clear area
and prep for native habitat seeding. This should
be done in 3 steps. Step 1. Clear by mowing then
spraying resprouts with an herbicide. For woody
thickets a brush mower may be required. Direct
seed drill in a native upland wildflower and warmseason grass mix with cover crop (ex. Elymus
virginicus) three weeks after herbicide
application.

Bear Swamp Fields
Bear Swamp Fields
Bear Swamp Even-Aged Tree
Regeneration
Area
Bear Swamp Even-Aged Tree
Regeneration
Area
Bear Swamp Even-Aged Tree
Regeneration
Area
Bear Swamp Even-Aged Tree
Regeneration
Area
Bear Swamp Even-Aged Tree
Regeneration
Area

Refer to MU Polygons

Step 2. Check for invasive re-colonization and
spot treat with herbicide.
Step 3. Overseed areas with treated invasives
with hand-dispersed seed

Refer to MU Polygons

Save a copse of regenerated trees but otherwise
clear this area to plant a wet savannah habitat

Refer to MU Polygons

Remove maple trees. Arrange primary stems in
staging area for consideration of use in fence
construction or another activity.

79 ac

$1,186.00

$93,694

1

18.6 ac

$3,037.00

$56,488

1

18.6 ac

$270.00

$5,022

1

$15,860

1

2 trips

$7,930.00

1

26.4 ac

$3,807.00

$100,505

2

2

Refer to MU Polygons

Seed the entire area with a wet-mesic
herbaceous wetland seed mix

Refer to MU Polygons

Arrange planting design for woody plants to be in
clusters that can be fenced for deer herbivory
protection

Refer to MU Polygons

Plant trees such as swamp white oak (Quercus
bicolor), pin oak (Quercus palustris), shellbark
hickory (Carya laciniosa), black gum (Nyssa
sylvatica) and eastern hemlock

2640 each

$53.60

$141,504

2

Bear Swamp Even-Aged Tree
Regeneration
Area

Refer to MU Polygons

Plant understory trees and shrubs such as hop
hornbeam (Ostrya virginica), gray alder (Alnus
incana), elderberry (Sambucus canadensis), and
red-osier dogwood (Cornus sericea)

3960 each

$38.80

$153,648

2

BS 4

Bear Swamp Forest Complex

Refer to MU Polygons

Cut and stump treat invasive vines and shrubs on
edge of field/forest. Plant young trees and native
shrubs to promote a positive edge effect

BS 5

Bear SwampROW

Refer to MU Polygons

Control Phragmites using a combination of
mowing and herbicide until fully eradicated

BS 5

Bear SwampROW

Refer to MU Polygons

Spot treat invasive forbs

Refer to MU Polygons

Overseed with hearty native plant species such
as swamp milkweed (Asclepias incarnata), grassleaved goldenrod (Euthamia graminifolia), white
turtlehead (Chelone glabra), and multiple sedge
(Carex) species

BS 3

BS 3

BS 3

BS 3

BS 5

10/2021

FACILITIES

Management
Unit Code

26.4 ac

Bear SwampROW

$30,228

2

1

1
7 ac

$270.00

trips

7 ac

$1,890
$2,556

$1,665.00

$11,655

Ecology Subtotal $613,050

FACILITIES

Management Unit
Description

Key

BS-F1

BS

$1,145.00

Bear Swamp

2022 Minsi Lake Corridor
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Location Coordinates

40.908812853494275, -75.18348395485201

BS-F2

40.908812853494275, -75.18348395485201

BS-F3
BS-F4
BS-F5
BS-F6
BS-F7
BS-F8

40.90900062597165, -75.1839817961779
40.90962447299185, -75.18362938649274
40.9091127653357, -75.18387404892847
40.9091127653357, -75.18387404892847
40.90933350245734, -75.1834624849862
40.909215967198584, -75.18347576124239

BS-F9

40.90950163358324, -75.183453612068
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Quantity

Recommendation

Improve Vehicular Entrance - Vehicular Gate
Improve Vehicular Entrance - Driveway,
Asphalt
New Parking - 20 Spaces, Asphalt
New Pavilion in Olympic Field
Trash Receptacles
ADA Picnic Tables
Nature Based Play Area - 1500 SF
Keep Existing Pavilion
Single Occupancy Composting Toilet with
Concrete Pad

1 EA

N/A

245
670
1
1
6
1

Unit Cost

$2,500.00

SY
SY
LS
EA
EA
LS

$50.00
$50.00
$150,000.00
$950.00
$1,000.00
$25,000.00
N/A

1 EA

$75,000.00

Total Item Cost

Priority

$2,500.00 High
$12,250.00
$33,500.00
$150,000.00
$950.00
$6,000.00
$25,000.00

Medium
Medium
Medium
Medium
High
Medium

$75,000.00 High

Funding So

Bear Swamp
Gerald E. Seyfried Bear Swamp
Park and Archery Complex
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Bear Swamp
Gerald E. Seyfried Bear Swamp
Park and Archery Complex

3

Recommendations

2

Sto

ne

Row

ML-S11

Ln.

Minsi Lake

ML-S9
MLL--S
L
S99

.1 miles
ML-T3

ML-T1

BS-S8

ML-S2
M
ML-F6

ML-S1

ML-T4
ML-T2
T22 M
ML-S10

.38 miles
BS-T2

ML-F

ML-F1

ML-S5

AC-S9

BS-T9

BS-T8

BS-S3

BS-T7

BS-S4

BS-S2
BS-T1

BS-F1

BS-F6

BS-S1

BS-F2

BS-F7

BS-S5

BS-F3

BS-F8

BS-S6

BS-F4

BS-F9

BS-S7

BS-T6

BS-S9
BS-T10

See
detailed
plan
page

.27 miles

See
detailed
plan
page

BS-F5

AC-F1

AC-F7

AC-F12

AC-S1

AC-F2

AC-F8

AC-T1

AC-S2

AC-F3

AC-F9

AC-T2

AC-S3

AC-F5 AC-F10

AC-T7

AC-S10

AC-F6 AC-F11

AC-T3

X
.3 miles

BS-T5
BS-T4

Lake Minsi Dr.

BS-T3

BS-S10

AC-T3

X
Legend

AC-F4

Proposed Primary Trail

AC-T4

ke
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BS-S11

si

M

in

.
Dr

1

XProposed Secondary Trail

Proposed Northern Tier Trail
Existing Trail
Boardwalk
AC-T3
Accessible Route
Body
XStream/Water
Road
Building
Trail Length

Archery Complex

AC-S4
AC-T3

La

.21 miles
AC-T9

WEST FORK
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MU 2 - Bear Swamp - Gerald E. Seyfried Bear Swamp Park and Archery Complex
Management
Unit Code

Management Unit
Description

Key

Facilities

BS-F1

BS

Bear Swamp

Location Coordinates

40.908812853494275, -75.18348395485201

BS-F2

40.908812853494275, -75.18348395485201

BS-F3
BS-F4
BS-F5
BS-F6
BS-F7
BS-F8

40.90900062597165, -75.1839817961779
40.90962447299185, -75.18362938649274
40.9091127653357, -75.18387404892847
40.9091127653357, -75.18387404892847
40.90933350245734, -75.1834624849862
40.909215967198584, -75.18347576124239

BS-F9

40.90950163358324, -75.183453612068

Quantity

Recommendation

Improve Vehicular Entrance - Vehicular Gate
Improve Vehicular Entrance - Driveway,
Asphalt
New Parking - 20 Spaces, Asphalt
New Pavilion in Olympic Field
Trash Receptacles
ADA Picnic Tables
Nature Based Play Area - 1500 SF
Keep Existing Pavilion
Single Occupancy Composting Toilet with
Concrete Pad

Unit Cost

1 EA
245
670
1
1
6
1

SY
SY
LS
EA
EA
LS

N/A
1 EA

$2,500.00

$2,500.00

$50.00
$50.00
$150,000.00
$950.00
$1,000.00
$25,000.00
N/A

$12,250.00
$33,500.00
$150,000.00
$950.00
$6,000.00
$25,000.00

$75,000.00

Facilities Subtotal

TRAILS

Trails

Management
Unit Code

BS

Signage

Management
Unit Code

BS

$75,000.00

$

305,200.00

TRAILS
Management Unit
Description

Bear Swamp

Key

Location Coordinates (coordinates note trail start
Recommendation
location)

5' Wide ADA Compliant Metal Boardwalk
(1593 LF ) - Bear Swamp

BS-T1

40.90937107207072, -75.18554992644594

BS-T2

40.909010977539864, -75.18356154477515

BS-T3

40.905827102451724, -75.19236426781747

BS-T4

40.90768833241505, -75.19710658845993

5' Wide ADA Compliant Boardwalk (30 LF)

BS-T5

40.907717831806096, -75.19419046445702

5' Wide ADA Compliant Boardwalk (30 LF)

BS-T6

40.909811455993264, -75.18214617555145

5' Wide ADA Compliant Boardwalk (50 LF)

BS-T7

40.910487880308565, -75.18276258276882

5' Wide ADA Compliant Boardwalk (30 LF)

BS-T8

40.91190891814187, -75.18393414773388

5' Wide ADA Compliant Boardwalk (45 LF)

BS-T9

40.912584058682135, -75.18288311356557

5' Wide ADA Compliant Boardwalk (30 LF)

BS-T10

40.909233274363494, -75.182471887642

10" Wide Trail (Aphalt) 10' Width

Primary Greenway Pedestrian Trail (Earthen)
Secondary Greenway Pedestrian Trail (Earthen) Loop Trail in Western Bear Swamp
With Connection to N. Tier

Quantity

Unit Cost

Total Item Cost

7975 SF

$100.00

$797,500.00

1850 LF

$10.00

$18,500.00

2200 LF

$10.00

$22,000.00

150 SF

$100.00

$15,000.00

150 SF

$100.00

$15,000.00

250 SF

$100.00

$25,000.00

150 SF

$100.00

$15,000.00

225 SF

$100.00

$22,500.00

150 SF
1420 LF

$100.00
$50.00

$15,000.00
$71,000.00
1,016,500.00

Trails Subtotal

SIGNAGE

Total Item Cost

$

SIGNAGE
Management Unit
Description

Key

Bear Swamp

BS-S1
BS-S2
BS-S3
BS-S4
BS-S5
BS-S6
BS-S7
BS-S8
BS-S9
BS-S10
BS-S11

Location Coordinates

Recommendation

40.909478373210014, -75.18371326231524
40.91006847882345, -75.18630638368828
40.91045654892371, -75.18785292002536
40.90952898720885, -75.18805868192416
40.90921948096767, -75.18383072062893
40.909053281352755, -75.1835106903144
40.909183243011825, -75.18346743045413
40.91286755441494, -75.18051104769991
40.90615959530727, -75.19207883080306
40.90713112443432, -75.19323420317801
40.90584846657053, -75.19279861136877

Educational & Interpretive Signage
Educational & Interpretive Signage
Educational & Interpretive Signage
Educational & Interpretive Signage
Informational Kiosk
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage

Quantity

1
1
1
1
1
1
1
1
1
1
1

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

Unit Cost

Total Item Cost

$1,250.00
$1,250.00
$1,250.00
$1,250.00
$5,000.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00

Signage Subtotal

$1,250.00
$1,250.00
$1,250.00
$1,250.00
$5,000.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00

$

19,000.00

10/2021
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X

X
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.38 miles

Additional Recommendations

Trail Connections

Wetland Boardwalk

The proposed Northern Tier Trail runs along the southern
boundary of the Bear Swamp management area. A primary
asphalt trail connection should connect to the Northern
Tier Trail.

The existing 1,500 linear foot wetland boardwalk in
Bear Swamp allows visitors to experience this unique
ecological area within the Minsi Lake Corridor. However,
the boardwalk is in poor condition and needs to be replaced
and rebuilt to modern ADA safety standards. A metal
boardwalk is recommended to replace the existing aging
wooden boardwalk structure. A metal boardwalk structure
constructed with helical piles is the preferred solution, as
this may require the least disturbance to the swamp. Due
to current and projected increases in severe weather and
rain events, a metal boardwalk is recommended. This
material will have a greater lifespan and can withstand
climate-induced weather and rain events, as well as
increased groundwater levels. Details to be determined
during additional phases of design and development.
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AC-T8

Primary Activity Area
It is recommended that a new 20 car parking area be
constructed along with an updated vehicular entrance.
This parking area should be near the proposed naturebased play facility, existing pavilion, and recommended
education pavilion. The existing nature education pavilion
is recommended to be removed from its existing location
and replaced with the education pavilion noted above –
located in the consolidated primary activity area for the
Bear Swamp.

Detailed Plan - Bear Swamp at
Gerald E. Seyfried Bear Swamp
Park and Archery Complex
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Conceptual Improvements
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Existing Conditions

Existing Conditions

Conceptual Improvements

153

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

Minsi Lake
Recommendations

3

The Minsi Lake management area is the most publicly
accessible and visible portion of the Minsi Lake Corridor.
Recommended improvements should be advanced in
coordination with Northampton County phase two
improvements for this area. This area consists of the
lake itself, including the surrounding wetlands, as well
as adjacent forest, and stream tributaries that drain into
the lake.

Ecological Recommendations
Management Unit (MU) ML1 – Minsi Emergent Marsh
Along the perimeter of the lake consists of wetland trees,
especially black willow (Salix nigra), wet shrubs such as gray
alder (Alnus incana), red-osier dogwood (Cornus sericea),
and others, as well as a variety of wetland herbaceous plants
that include emergent and submerged aquatic vegetation.
Significant increases in nesting structure and host plants
have greatly increased primary consumer species, thus
attracting, and supporting other insects, such as dragonflies,
and are feeding fish, turtles, amphibians, snakes, etc. The
trophic web is complex and includes high-level predators
such as river otter (Lontra canadensis), bobcat (Lynx rufus),
osprey (Pandion haliaetus), and bald eagle (Haliaeetus
leucocephalus).
Recommendations include:
• Continue to work with PFBC on in-lake and lakeside
habitat projects.
• Control emerging invasives using existing protocols
to keep common reed (Phragmites australis), purple
loosestrife (Lythrum salicaria), and other invasives from
simplifying this system.
• Consider expanding invasive species efforts into the
larger margin wetlands at the mouths of the stream
tributary discharges where common reed is dominating.
◦ Burn if possible. Plug and seed emergent wetland
plants, such as pickerelweed (Pontederia cordata),
duck potato (Sagittaria latifolia), annual wild rye
(Elymus canadensis), and others.
◦ Repeat visits to proactively kill common reed
(Phragmites australis) when it reappears and overseed
native plants.
• Some artificial basking platforms currently exist.
Consider increasing basking locations for turtles using
natural materials such as root wads, fallen logs, and
boulders (when appropriate). This should have a direct
positive benefit for onsite turtle populations.
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• Ensure red-eared slider (Trachemys scripta elegans)
introduction at any point is promptly addressed.
◦ Coordinate with PFBC for any basking turtle trap
protocols to capture, remove, and humanely euthanize
any red-eared sliders that are encountered.
◦ Conduct semi-regular basking turtle searches with a
spotting telescope to search for invasive red-eared
sliders (and document distribution and diversity of
basking turtles in the lake).
ML2 – Mixed Mesophytic Forest
This forest is contiguous with the core vernal pool forest
area up-watershed but is drained/drier due to natural
channelization of drainage before entering the lake coupled
with some minor erosion (dropping the water table slightly).
These woods are in good condition. Edges of the trail and
small clearings do support invasive vines such as grape (Vitis
spp.) and mile-a-minute (Persicaria perfoliata), invasive
shrubs such as autumn olive (Elaeagnus umbellatus),
wineberry (Rubus phonesicolasius), multiflora rose (Rosa
multiflora) and bush honeysuckle (Lonicera maackii), and
invasive forbs and grasses such as Canada thistle (Cirsium
arvense) and Japanese stilt grass (Microstegium vimineum).
Recommendations include:
• Control invasives in small clearings and along trail.
◦ Cut, stump treat, and/or apply foliar treatments.
◦ Hand distribute native seed mixes (ridge and valley
wet-mesic and mesic partial shade mixes) and native
cover crop.

undergo a functional assessment to determine exact state
of stressors. This is so important because it drains the
vernal pool core forest to the north. Should exacerbated
erosion and/or prevalence of invasive plants for fauna
exist/persist in these tributaries they will, without question,
degrade the value and ecological functionality/integrity of
the vernal pools. This is likely the greatest natural heritage
asset in the entire region and, therefore, an assessment
of these streams for ensuring hydrological stability and
defense of the vernal pool complex by virtue of a stable
drainage system. Upper portions of the westernmost and
easternmost tributaries are gathering stormwater from
residential and agricultural lands outside of the property.
Recommendations include:
• Conduct detailed stream assessment in all major
tributaries to the lake:
◦ Determine erodibility of banks and length of
impairments to calculate the pounds of sediment per
year entering the lake.
◦ Determine existing impacts to the water table from
stream bed elevation drop.
◦ Design and install low-tech in-stream grade control
structures (ex. beaver dam analogs) with the expressed
intention of maintaining or improving hydroperiod in
the surrounding and up-stream woods.
• Consider investing in a more robust aquatic ecology
assessment to include benthic macroinvertebrates, fish,
herpetofauna, and mammals. Include primary stream
feeds, adjacent emergent wetlands, and the lake (in
coordination with PFBC). Methods could include:

• Plant native shrubs where possible.

◦ Dip and kick net transects

• Consider small boardwalk crossings for perpetually wet
locations along the trail.

◦ Litter bags

• Consider searching for and controlling any sparsely
established forest invasives via physical [stilt grass
(Microstegium vimineum), garlic mustard (Alliaria
petiolata)] and chemical [Japanese barberry (Berberis
thunbergii)] removal techniques. Likely will not require
a significant effort but valuable to proactively keep
these species under control.
• Aggressively prevent continued and illegal use of ATVs
on this property.
ML3 – Stream Tributaries

◦ Time-constrained stream transect searches (counting
flipped rocks)
◦ Turtle traps (basking or funnel depending on habitat)
◦ Camera traps
◦ Calling Anuran Searches
◦ Bathyscope surveys
◦ BMI sieves
◦ Gill nets

Three primary stream feeds into the lake are recognized
here. While we did not conduct robust in- stream
assessments, cursory searches for fauna and structure
revealed an intact aquatic ecosystem. Each stream should
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ML4 – Hatchery Relict Wetland Complex
This section of the site retains some relict infrastructure
from an old fish hatchery. The hatchery took advantage of
the locations many vernal pools, wetlands, and streams to
create breeding and rearing pools. By excavating ponded
run areas with walking lanes between, diverting streams
to flow both into and out of the ponds, and establishing
a series of weir boxes to control water elevations and
flows, the forested landscape was effectively converted to
a functional fish hatchery. Very limited infrastructure is still
present apart from some poured concrete pads and the weir
boxes (some with wood planks still present). Despite the
significant alterations of the topography and watercourses,
this area is established with many native wetland plants,
especially emergent marsh species. Numerous native
frogs, toads, and salamander species were found easily
in this area, suggesting a very robust ecology.
Recommendations include:
• Consider replacing the weir box planks to allow for
seasonal flushing and ponding of this area. Mimic
natural hydrologic tendencies for the region (high
water in later winter/early spring, gradual drop in late
spring and early summer, lowest elevation in AugustSeptember, raising back up in fall gradually to meet
winter elevations).
• Consider allowing for academic research by special
permit use in this area to take advantage of the in-situ
water control options within the naturalized landscape
to conduct a variety of experiments that may include:
◦ Nutrient cycling,
◦ Breeding habitat selection/suitability for myriad
salamander and frog species,
◦ Botanical studies (could include some rare
vernal pool-dependent species such as Scirpus
ancistrochaetus).

mile -a-minute (Persicaria perfoliata). Interestingly,
this area has a significant amphibian crossing in the
spring migration, with hundreds of spotted salamanders
(Ambystoma maculatum), redback salamanders (Plethodon
cinereus), spring peepers (Pseudacris crucifer), American
toads (Anaxyrus americanus), green frogs (Lithobates
clamitans), wood frogs (Lithobates sylvaticus), and other
native amphibians, suggesting critical overwintering and
breeding pools present on either side of the road.
Recommendations include:
• Develop a conceptual planting plan centered around
a mosaic of upland forest, native wet meadows, and
forested wetlands.
• Conduct winter brushing of invasive trees and shrubs.
• Control herbaceous and graminoid invasives using
spot treatments. When appropriate, mow areas prior
to herbicide treatment to promote fresh growth prior to
application.
• Sow native seed mixes following ample invasives
control.
• Plant trees and shrubs in clusters that can be fenced to
prevent deer herbivory.
• Maintain area moving forward.
• Since this area is highly visible, invest in showy but
appropriate native plants to improve aesthetics along
the road.
ML6 – East Shore Drive Meadow
A small meadow is currently being managed along East
Shore Drive with mowed grass paths and bluebird boxes
Recommendations include:
• Control any emerging invasives and occasionally
overseed with native full sun wildflowers and grasses.

ML5 – Edge Hardwood Woodland

ML7 – Open Water

This is the wooded buffer between the roads (Lake Minsi
Drive and E Shore Drive) and the dam and east shore
parking area. This location has the highest prevalence
of invasive plants of all woods on site. Common invasive
plants in this parcel include multiflora rose (Rosa multiflora),
bush honeysuckle, Japanese barberry, privet, wineberry,
vine honeysuckle (Lonicera tatarica), oriental bittersweet
(Celastrus orbiculatus), Canada thistle (Cirsium arvense),
garlic mustard (Alliaria petiolata), stilt grass (Microstegium
vimineum), common reed (Phragmites australis), and

While project consultants did not conduct any in-water
assessments of the open lake habitat, PFBC is monitoring
fish and turtle populations. This remains a highly attractive
feature of the site for human recreation (ex. fishing,
paddling, canoeing, etc.)
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Recommendations include:
• Continue to work with PFBC regarding any
maintenance, monitoring, and programmatic elements.
• Ensure submerged aquatic vegetation (SAV) populations
do not become dominated with invasives such as
Eurasian milfoil (Myriophyllum spicatum).

MU #3. MINSI LAKE PROPOSED IMPROVEMENTS
ECOLOGY

Management
Unit Code

Management Unit
Description

MU 3 - Minsi Lake

Location Coordinates

Recommendation

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

See MU Polygons

Continue to steward the lake as a mosaic of
open water and vegetated wetland habitats

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

See MU Polygons

Control emerging invasives using existing
protocols (currently working!) to keep common
reed, purple loosestrife, and other invasives from
simplifying this system

See MU Polygons

Consider expanding invasive species efforts into
the larger margin wetlands at the mouths of the
stream tributary discharges where common reed
is dominating. This is due to nutrient inputs from
up-river land use (primarily agriculture and
residential fertilizers) as well as natural nutrient
conveyance from the forested upper watershed
sections
Step 1. Burn if possible. Plug and seed emergent
wetland plants, such as pickerelweed, duck
potato, annual wild rye, and others

See MU Polygons

Step 2. Repeat visits to proactively kill
Australian common reed when it reappears and
overseed native plants

See MU Polygons

Some artificial basking platforms currently exist
as part of a redbelly turtle study. Consider
increasing basking locations for turtles using
natural materials such as root wads, fallen logs,
and boulders (when appropriate). This should
have a direct positive benefit for onsite turtle
populations.

See MU Polygons

Ensure red-eared slider (Trachemys scripta
elegans ) introduction at any point is promptly
addressed
Step 1. Coordinate with Pennsylvania Fish and
Boat Commission (PFBC) for any basking turtle
trap protocols to capture, remove, and humanely
euthanize any red-eared sliders that are
encountered.

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

Key

October, 2021

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

ML 1

Minsi Lake - Minsi
Emergent Marsh
Complex

ML 2

Minsi Lake - Mixed
Mesophytic Forest

ML 2

Minsi Lake - Mixed
Mesophytic Forest

ML 2

Minsi Lake - Mixed
Mesophytic Forest

See MU Polygons

Step 3. Plant native shrubs where possible

ML 2

Minsi Lake - Mixed
Mesophytic Forest

See MU Polygons

Consider small boardwalk crossings for
perpetually wet locations along the trail

See MU Polygons

Consider searching for and controlling any
sparsely established forest invasives via physical
(stilt grass, garlic mustard) and chemical
(Japanese barberry (Berberis thunbergii ))
removal techniques. Likely will not require a
significant effort but valuable to proactively keep
these species under control

See MU Polygons

Conduct detailed stream assessments in all
major tributaries to the lake
Assessment 1. Determine erodibility of banks
and length of impairments to calculate the
pounds of sediment per year entering the lake
(sediment transport study)

ML 2

ML 3

Minsi Lake - Mixed
Mesophytic Forest

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)
Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)
Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

Step 2. Conduct semi-regular basking turtle
searches with a spotting telescope to search for
invasive red-eared sliders (and document
distribution and diversity of basking turtles in the
lake
Control invasives in small clearings and along
trail
Step 1. Cut, stump treat, and/or apply foliar
treatments

Assessment 2. Determine existing impacts to the
water table from stream bed elevation drop

See MU Polygons

Design and install low-tech in-stream grade
control structures (ex. beaver dam analogs) with
the expressed intention of maintaining or
improving hydroperiod in the surrounding and upstream woods

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

Consider investing in a more robust aquatic
ecology assessment to include benthic
macroinvertebrates, fish, herpetofauna, and
mammals. Include primary stream feeds,
adjacent emergent wetlands, and the lake (in
coordination with PFBC). Methods could include:
Method 1: Dip and kick net transects

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

10/2021
ML 3

Unit Cost

Total Item Cost

Priority

Funding Sourc

1

59 ac

$426.00

$25,134.00

1

1 LS

$296,821.00

$296,821.00

2

$0.00

2

$0.00

1

$0.00

2

$0.00

2

59 ac

$1,183.00

Step 2. Hand-distribute native seed
mixes (ridge and valley wet-mesic and mesic
partial share mixes) and native cover crop

See MU Polygons

ML 3

Quantity

$69,797.00

$0.00

1

$0.00

1

$0.00

2

$0.00

1

$0.00

2

$0.00

2

$0.00

1

$0.00

3

$0.00

3

$0.00

3

Method 2: Litter bags

Method 3: Time-constrained stream transect
searches (counting flipped rocks)

Method 4: Turtle traps (basking or funnel
depending on habitat)
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3

and wetlands)

$0.00

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

ML 3

Minsi Lake - Stream
Tributaries
(associated
conveyance,
floodplain forest,
and wetlands)

See MU Polygons

Method 9: Gill nets

See MU Polygons

Consider replacing the weir box planks to allow
for seasonal flushing and ponding of this area.
Mimic natural hydrologic tendencies for the
region (high water in later winter/early spring,
gradual drop in late spring and early summer,
lowest elevation in August-September, raising
back up in fall gradually to meet winter
elevations).

See MU Polygons

Consider allowing for academic research in this
area to take advantage of the in-situ water
control options within the naturalized landscape
to conduct a variety of experiments that may
include:
Research 1: Nutrient cycling

See MU Polygons

Research 2: Breeding habitat
selection/suitability for numerous salamander
and frog species

See MU Polygons

Research 3: Botanical studies (could include
some rare vernal pool-dependent species such
as northeastern bullrush (Scirpus
ancistrochaetus ))

ML 4

Minsi Lake Hatchery Relict
Wetland Complex

Method 3: Time-constrained stream transect
searches (counting flipped rocks)

3

MU 3 - Minsi
Lake3
$0.00

Method 4: Turtle traps (basking or funnel
depending on habitat)

$0.00

3

$0.00

3

$0.00

3

$0.00

3

$0.00

3

$0.00

3

$0.00

2

$0.00

3

$0.00

3

$0.00

3

$0.00

1

Method 5: Camera traps

Method 6: Calling Anuran Searches

Method 7: Bathyscope surveys

Method 8: BMI sieves

ML 4

Minsi Lake Hatchery Relict
Wetland Complex

ML 4

Minsi Lake Hatchery Relict
Wetland Complex

ML 4

Minsi Lake Hatchery Relict
Wetland Complex

ML 5

Minsi Lake - Edge
Hardwood
Woodland

See MU Polygons

Develop a conceptual planting plan centered
around a mosaic of upland forest, native wet
meadows, and forested wetlands

ML 5

Minsi Lake - Edge
Hardwood
Woodland

See MU Polygons

Conduct winter brushing of invasive trees and
shrubs

44.25 ac

$1,542.00

$68,233.50

1

44.25 ac

$270.00

$11,947.50

1

44.25 ac

$2,083.00

$92,172.75

1

1 LS

$744,639.00

$744,639.00

1

44.25 ac

$615.00

$27,213.75

1

$0.00

2

$25,154.00

1

ML 5

Minsi Lake - Edge
Hardwood
Woodland

See MU Polygons

Control herbaceous and graminoid invasives
using spot treatments. When appropriate, mow
areas prior to herbicide treatment to promote
fresh growth prior to application

ML 5

Minsi Lake - Edge
Hardwood
Woodland

See MU Polygons

Sow native seed mixes following ample invasives
control

ML 5

Minsi Lake - Edge
Hardwood
Woodland

See MU Polygons

Plant trees and shrubs in clusters that can be
fenced to prevent deer herbivory

See MU Polygons

Maintain area moving forward

See MU Polygons

Since this area is highly visible, invest in showy
but appropriate native plants to improve
aesthetics along road

See MU Polygons

Control any emerging invasives and occasionally
overseed with native open sun wildflowers and
grasses

See MU Polygons

Stay in regular communication with PFBC
regarding any maintenance, monitoring, and
programmatic elements.

See MU Polygons

Ensure submerged aquatic vegetation (SAV)
populations do not become dominated with
invasives such as Eurasian milfoil
(Myriophyllum spicatum ).

ML 5
ML 5

Minsi Lake - Edge
Hardwood
Woodland
Minsi Lake - Edge
Hardwood
Woodland

ML 6

Minsi Lake Established Meadow

ML 7

Minsi Lake - Open
Water

ML 7

Minsi Lake - Open
Water

2 trips

1

$0.00

Ecology Subtotal

10/2021

FACILITIES

Management
Unit Code

$12,577.00

Management Unit
Description

2022 Minsi Lake Corridor
Minsi
GreenwayML
& Stewardship
PlanLake

Location Coordinates

Recommendation

Quantity

Unit Cost

ML-F1
ML-F2
ML-F3
ML-F4
ML-F5

40.91247231123616, -75.1773926263097
40.913201822806506, -75.17534015792593
40.91213257497811, -75.17521131953143
40.91178859397314, -75.1703824401206
40.91257774491327, -75.17524003072363

1
1
450
6
4

$25,000.00
$60,000.00
$28.00
$1,450.00
$1,450.00

ML-F6

40.91283311189418, -75.1795582101823

Nature Based Play Area
Observation Deck
Split Rail Fence
Anchored ADA Benches Along Dam
ADA Benches
Cut Back Vegetation to Improve Sight Lines

Key
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LS
LS
LF
EA
EA

$

1

1,361,112.50

Total Item Cost
$25,000.00
$60,000.00
$12,600.00
$8,700.00
$5,800.00

Priority
Medium
Low
High
High
High

Funding Sou

Minsi Lake

Recommendations Management Units

4
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Blu
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ML 2

ML 2

Ln.

Minsi Lake
2

ML 1

ML 7
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.45 miles
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4

Recommendations

3

.24 miles
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TG-
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M
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Bear Swamp

ML-F1

ML-S10

.38 miles

Minsi Lake

ML-S2
M
ML-F6

2

ML-S6

ML-S9
MLL--S
L
S99

ML-F5

Legend

Proposed Primary Trail
Proposed Secondary Trail
Proposed Northern Tier Trail
Existing Trail
Boardwalk
Accessible Route
Stream/Water Body
Road
Building
Trail Length

Planned Bridge

BS-T2

ML-S5

AC-S9

ML-F4

ML-F4

ML-F3

BS-T9
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BS-T7

160

M
Lake

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

1

ML-S4

Archery Complex

0

East S

hore D

r.

100' 200' 300' 400'

st
a
E

800'

r.
D
ore
h
S

North

Minsi Lake - Open
Water

See MU Polygons

Ensure submerged aquatic vegetation (SAV)
populations do not become dominated with
invasives such as Eurasian milfoil
(Myriophyllum spicatum ).

$0.00

Ecology Subtotal

$

1,361,112.50

MU 3 - Minsi Lake

Facilities

Management Unit
-S66Description

Minsi Lake

Trails

Management Unit
Description

Minsi Lake

Location Coordinates

Recommendation

Quantity

Unit Cost

ML-F1
ML-F2
ML-F3
ML-F4
ML-F5

40.91247231123616, -75.1773926263097
40.913201822806506, -75.17534015792593
40.91213257497811, -75.17521131953143
40.91178859397314, -75.1703824401206
40.91257774491327, -75.17524003072363

1
1
450
6
4

$25,000.00
$60,000.00
$28.00
$1,450.00
$1,450.00

ML-F6

40.91283311189418, -75.1795582101823

Nature Based Play Area
Observation Deck
Split Rail Fence
Anchored ADA Benches Along Dam
ADA Benches
Cut Back Vegetation to Improve Sight Lines
on Blue Mountain Dr.

Quantity

Key

Key

Location Coordinates (coordinates note trail
start location)

Recommendation

ML-T1

40.91289096337623, -75.17965390124417

Pedestrian Crosswalk at Blue Mountain Drive

ML-T2

40.91284034333201, -75.17994097440484

ML-T3

40.91329743126058, -75.17924624564876

ML-T4

40.91289096337623, -75.17965390124417

Primary Greenway Pedestrian Trail - Stone
Row Lane Sidepath (Stone Dust)
Primary Greenway Pedestrian Trail - Red Trail
Connection to Minsi Lake East Parking Area
(Earthen)
Pedestrian Rapid Flashing Beacon

LS
LS
LF
EA
EA

1 LS

Total Item Cost

$500.00

Facilities Subtotal

Signage

Minsi Lake

Key

Location Coordinates

Recommendation

ML-S1

40.91291359570784, -75.17811294144491

Informational Signage: Rules and Regulations,
Hunting Information, Mission of PA Fish &
Game Commission

ML-S2
ML-S3
ML-S4
ML-S5
ML-S6
ML-S7
ML-S8
ML-S9

40.91291359570784, -75.17811294144491
40.91326152354016, -75.16533683766494
40.910276877769476, -75.17184081875146
40.9119578523857, -75.1778769892724
40.91359536810856, -75.16471008126162
40.91906151849373, -75.167074973325
40.91899267576805, -75.17034995169358
40.913913284871676, -75.17839966214368

ML-S10

40.91241917399047, -75.1787426249325

ML-S11

40.91402238817033, -75.17986108600223

10/2021

Informational Kiosk
Informational Kiosk
Vehicular Wayfinding Signage
Vehicular Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Pedestrian Crossing Signage - Blue Mountain
Dr.
Pedestrian Crossing Signage - Blue Mountain
Dr.

$

Unit Cost

Priorit
Medium
Low
High
High
High

$500.00 High
112,600.00

Total Item Cost

Priorit

1 EA

$1,200.00

$1,200.00 High

264 LF

$20.00

$5,280.00 High

373 LF
2 EA

$10.00
$15,000.00

$3,730.00 High
$30,000.00 High

Trails Subtotal

Management Unit
Description

$25,000.00
$60,000.00
$12,600.00
$8,700.00
$5,800.00

Quantity

1
1
1
1
1
1
1
1
1

Unit Cost

$1,650.00
$5,000.00
$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00

1 EA

$350.00
$350.00

Signage Subtotal
total Costs

161

40,210.00

Total Item Cost

EA
EA
EA
EA
EA
EA
EA
EA
EA

1 EA

$

$1,650.00
$5,000.00
$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00

Priorit

Medium
Medium
Medium
High
High
High
High
High
High

$350.00 High

$

$350.00 High
23,350.00

$1,537,273

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

Additional Recommendations
It is recommended that a nature-based play area be
established near the western parking area. This play area
can give children an opportunity to safely engage with
and learn from nature.
It is also recommended that an elevated viewing structure
be considered for improved birding and lake views.
Additional recommendations include ADA benches along
the Minsi Lake dam. A split rail fence should be considered
along Lake Minsi Drive to discourage and prevent rogue
parking in this area.
The red trail connection between Management Unit 2 (Bear
Swamp) and Management Unit 3 (Minsi Lake) should be
advanced to create a pedestrian connection between these
two units. This connection will require further study, and
should include rapid flashing beacons, pedestrian crossing
signage, crosswalk, and a sidepath along Stone Row Lane.
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Existing Conditions
Conceptual Improvements
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Vernal Pools
Recommendations

4
This section is comprised of a mature, second growth
hardwood forest with a significant density of vernal pools.
Core vernal pool forest extends into other MUs as well (all
sub-units labeled as such). Recommendations for these
similar units are identical. This is a regionally significant
ecosystem and boasts what are believed to be the largest
populations of vernal pool obligate species in the entire
state. All recommendations for this section are driven
explicitly by the sustainability and long-term stewardship
of this ecological gem. This includes preventing easy
access by humans to this area to prevent the inevitable
degradation of habitat inherent to human access and
activities.

Ecological Recommendations
Management Unit (MU) VP1 – Core Vernal Pool Forest
Comprised of a robust hardwood canopy including oaks,
maples, beeches, hickories, and ash trees, some aging
over 150 years, this MU is largely under a closed canopy
of broadleaf deciduous trees. Understory shrubs and
younger trees are intermittently present, with spicebush
(Lindera benzoin) and Japanese barberry (Berberis
thunbergii) dominating the shrub community and minimal
tree regeneration of the canopy trees alongside sparse
serviceberry (Amelenchier sp.), musclewood (Carpinus
caroliniana) and hop hornbeam (Ostrya virginiana).
Groundstory is mostly exposed leaf litter, coarse woody
debris, and exposed rock, but patches of winterberry
(Gaultheria procumbens), Canada mayflower (Maianthemum
canadense), starflower (Trientalis borealis), and white-wood
aster (Eurybia divaricata) are common in the upland and
ecotonal areas between the vernal pools. The vernal pools
vary greatly in size, canopy cover (only breaches in canopy
are due to open water in vernal pools), marginal and withinpool wetland vegetation, and open water components.
The possibility of unique, ephemeral pool-adapted plant
species is great in this area.
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Recommendations include:
• Protect and preserve this area
◦ Do not create trails in sensitive area.
◦ Post no access signs and enforce monitoring of area.
◦ Conduct occasional invasive species management to
eradicate spot colonies of stilt grass (Microstegium
vimineum), barberry (Berberis thunbergii), wineberry
(Rubus phoenicolasius), and any other emerging
invasives.
◦ Track any and all stream/surface water inputs into this
system from offsite lands.
◦ Communicate with landowners to promote and
encourage preservation of this resource by limiting
negative/non-natural inputs such as increased
sediment, fertilizers, chemicals, etc.
VP2 – Private Parcels
These rectangular parcels show a history of manipulation
in the understory and, in some cases, the canopy as well.
Rock walls were created likely because of plow-pulling
rocks from the ground in attempts to either pasture or grow
crops. As a result, the vegetation here is degraded and
is missing native herbaceous plants such as wintergreen
(Gaultheria procumbens) and white wood aster (Eurybia
divaricata), with increased prevalence of invasive plants
such as stilt grass (Microstegium vimineum), wineberry
(Rubus phoenicolasius), multiflora rose (Rosa multiflora),
autumn olive (Elaeagnus umbellata), and barberry (Berberis
thunbergii). Due to the proximity to high quality forest, it
is imperative to eradicate invasive plants in this section.
Recommendations include:
• Work with private landowners on invasive species
identification, control, and management such as:
◦ Winter brushing of invasive trees, shrubs, and vines.
◦ Spot herbicide treatment of invasive forbs, grasses,
and woody resprouts in the summer.
◦ Do not spray plants in the spring or fall (March
01 – April 30 or October 1 – November 15) when
salamanders are migrating.
◦ Recommend overseeding area with native woodland
forbs and grasses such as zig-zag goldenrod (Solidago
flexicaulis), purple stemmed goldenrod (S. caesia),
white-wood aster, bottlebrush grass (Elymus hystrix),
and wood reed (Cinna arundinacea).

VP3 – Powerline ROW
There is a primary powerline ROW that courses through
multiple MUs. The Recommendations herein apply
for all of them. This area needs to be maintained as
open and relatively free of woody plants per the utility
management protocols. This has resulted in a mosaic
of open/early succession habitats that vary from upland
meadows to palustrine emergent wetlands. Threats from
invasive plants are ever-present in this corridor as they
can travel easily along these rights of way. Active and
regular invasive species management efforts should be
conducted in conjunction with the utility company to prevent
continued threats from invasive colonization. Primary
concerns include common reed (Phragmites australis), stilt
grass (Microstegium vimineum), purple loosestrife (Lythrum
salicaria), mile-a-minute (Persicaria perfoliata), multiflora
rose (Rosa multiflora), oriental bittersweet (Celastrus
orbiculatus), bush honeysuckle (Lonicera tatarica), vine
honeysuckle (Lonicera japonica), and autumn olive
(Elaeagnus umbellata).
Recommendations include:
• Coordinate with the power utility for development of a
regular maintenance and invasive species management
plan for the entire reach of the ROW on the site:
◦ Develop a plan for systematic coverage over the
course of two years. Modify plan after first round of
treatment (to identify problematic areas for repeat visits
and de-prioritization of well-performing locations).
◦ Consider negotiating a partnership with the utility
company where they fund specialty contractors
to conduct surgical invasives removal within their
maintenance commitments to the ROW.
◦ For areas with significant invasive plant colonies
removed, hand distribute seed appropriate to the
hydrology/associated plant community. Have a
minimum of three mixes on hand for distribution (wetmesic, mesic, and dry-mesic).
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MU # 4. VERNAL POOLS PROPOSED IMPROVEMENTS
ECOLOGY

Management
Unit Code

Management Unit
Description

VP 1

Location Coordinates

Recommendation

Vernal Pools - Oak
– Mixed
Hardwood
Palustrine Forest

Refer to MU Polygons

Protect and preserve this area. Do not
create trails.

VP 1

Vernal Pools - Oak
– Mixed
Hardwood
Palustrine Forest

Refer to MU Polygons

Post no access signs and emforce
violation penalites.

VP 1

Vernal Pools - Oak
– Mixed
Hardwood
Palustrine Forest

Refer to MU Polygons

Conduct occasional invasive species
management to eradicate spot colonies
of stilt grass, barberry, wineberry, and
any other emerging invasives

VP 1

Vernal Pools - Oak
– Mixed
Hardwood
Palustrine Forest

Refer to MU Polygons

Track any and all stream/surface water
inputs into this system from offsite lands

VP 1

Vernal Pools - Oak
– Mixed
Hardwood
Palustrine Forest

Refer to MU Polygons

Communicate with landowners to
promote and encourage preservation of
this resource by limiting negative/nonnatural inputs such as increased
sediment, fertilizers, chemicals, etc.

VP 2

Vernal Pools Pasture Relict
Parcels

Refer to MU Polygons

Conduct winter brushing of invasive
trees, shrubs, and vines

Refer to MU Polygons

Conduct spot herbicide treatment of
invasive forbs, grasses, and woody
resprouts in the summer. Do not spray
plants in the spring (March 01 – April 30
or October 1 – November 15) when
salamanders are migrating

Refer to MU Polygons

Overseed area with native woodland
forbs and grasses such as zig-zag
goldenrod (Solidago flexicaulis ), purple
stemmed goldenrod (Solidago caesia ),
white-wood aster, bottlebrush grass
(Elymus hystrix ), and wood reed (Cinna
arundinacea )

Refer to MU Polygons

Coordinate with the power utility for
development of a regular invasive species
management plan for the entire reach of
the ROW on the site
Step 1. Develop a plan for systematic
coverage over the course of two years.
Modify plan after first round of
treatment (to identify problematic areas
for repeat visits and de- prioritization of
well-performing locations)

VP 2

VP 2

VP 3

VP 3

Key

October, 2021

Vernal Pools ROW Herbaceous
Wetland

VP 4

Total Item Cost

Priority

Funding Sou

246 ac

$426.00

$104,796.00

1

2

Vernal Pools ROW Herbaceous
Wetland

Vernal Pools Pasture Relict
Parcels

Unit Cost

1

Vernal Pools Pasture Relict
Parcels

Vernal Pools ROW Herbaceous
Wetland

Quantity

1

Vernal Pools Pasture Relict
Parcels

VP 3

MU 4 - Vernal Pools

Refer to MU Polygons

Refer to MU Polygons

Refer to MU Polygons

Step 2. Consider negotiating a
partnership with the utility company
where they fund specialty contractors to
conduct surgical invasives removal within
their maintenance commitments to the
ROW
Step 3. For areas with significant invasive
plant colonies removed, hand distribute
seed appropriate to the
hydrology/associated plant community.
Have a minimum of three mixes on hand
for distribution (wet-mesic, mesic, and
dry-mesic).
Conduct winter brushing of invasive
trees, shrubs, and vines

2

31 ac

2 trips

31 ac

2 trips

$1,243.00

$38,533.00

1

$13,193.00

$26,386.00

1

$1,221.00

$37,851.00

1

$13,193.00

$26,386.00

2

2

15.5 ac

2 ac

$1,034.00

$1,243.00

Ecology Subtotal

$

$16,027.00

1

$2,486.00

1

252,465.00

10/2021

FACILITIES

Management
Unit Code

VP

Management Unit
Description

Vernal Pools

Key

VP-E1

Location Coordinates

Recommendation

Amphibian Underpasses

culvert / pipe under road

Quantity

6 EA

Unit Cost

Facilities Subtotal

TRAILS

Management
Unit Code

Management Unit
Description

2022 Minsi
Lake Corridor
VP
Vernal Pools
Greenway & Stewardship Plan

Key

Location Coordinates (coordinates note trail
start location)

VP-T1

40.926054698079554, -75.16279407970974

VP-T2

40.92633029767299, -75.16272394035818

VP-T3

40.92246585715431, -75.16719946070138
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40.92324203652175, -75.16540354452263

VP-T4
VP-T5

40.924537784833156, -75.16494960997511

Recommendation

Primary Greenway Pedestrian Trail
(Stone Dust) 10' width
Pedestrian Crosswalk - Institute Drive
5' Wide ADA Compliant Boardwalk
(30 LF )
5' Wide ADA Compliant Boardwalk
(50 LF )
5' Wide ADA Compliant Boardwalk
(30 LF )

Quantity

Total Item Cost

$9,500.00

Unit Cost

$

Priority

Funding Sou

Priority

Funding Sou

$57,000.00
57,000.00

Total Item Cost

4483 LF

$20.00

$89,660.00 High

1 EA

$1,200.00

$1,200.00 High

150 SF

$100.00

$15,000.00 High

250 SF

$100.00

$25,000.00 High

150 SF

$100.00

$15,000.00 High

Vernal Pools

Recommendations Management Units

4

Inst
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Dr.

VP 3

VP 1

Blu
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oun
tain

Dr.

VP 4

VP 1

Inst

VP 2

EAST FORK
MARTINS
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VP 2
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Minsi Lake

5
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B

Vernal Pools

VP-T7

Recommendations

VP-T1

4

.75 miles

Inst

itute

Dr.

VP-T6
VP-E1
VP-E1
VP-S4

VP-T2

VP-S3
VP-E1

Dr.

VP-S2

Blu
eM
oun
tain

VP-E1
VP-E1
VP-E1

Institu

.35 mile
loop

VP-T5

TG-S1

VP-T4

.20 miles

EAST FORK
MARTINS
CREEK

VP-T1

Legend

Proposed Primary Trail
Proposed Secondary Trail
Proposed Northern Tier Trail
Existing Trail
Boardwalk
Accessible Route
Stream/Water Body
Road
Building
Trail Length

VP-S1

.45 miles

TG-S7
TG-T3

VP-T3

5

UPPER MT
BETHEL
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3
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Minsi Lake

.09 miles

.24 miles

Totts Gap

TG-S66

TG-T4
VP-T1
TG-S11
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.56 miles

Osprey
Platform

Vernal Pools Pasture Relict
Parcels

Refer to MU Polygons

Conduct winter brushing of invasive
trees, shrubs, and vines

2 ac

$1,243.00

Ecology Subtotal

$2,486.00
$

252,465.00

Facilities

MU 4 - Vernal Pools

Management Unit
Description

Vernal Pools

Trails

Management Unit
Description

Vernal Pools

Key

VP-E1

Location Coordinates

Recommendation

Amphibian Underpasses

culvert / pipe under road

Quantity

Unit Cost

6 EA

$9,500.00

Facilities Subtotal

Key

Location Coordinates (coordinates note trail
start location)

VP-T1

40.926054698079554, -75.16279407970974

VP-T2

40.92633029767299, -75.16272394035818

VP-T3

40.92246585715431, -75.16719946070138

VP-T4
VP-T5
VP-T6
VP-T7

40.92324203652175, -75.16540354452263
40.924537784833156, -75.16494960997511
40.927585704869855, -75.16300766261816
40.93030930548206, -75.16264296077297

Recommendation

Primary Greenway Pedestrian Trail
(Stone Dust) 10' width
Pedestrian Crosswalk - Institute Drive
5' Wide ADA Compliant Boardwalk
(30 LF )
5' Wide ADA Compliant Boardwalk
(50 LF )
5' Wide ADA Compliant Boardwalk
(30 LF )
5' Wide ADA Compliant Boardwalk
(30 LF )
5' Wide ADA Compliant Boardwalk
(30 LF )

Quantity

Unit Cost

Signage

Vernal Pools

Key

Location Coordinates

Recommendation

VP-S1
VP-S2

40.92193934575977, -75.16558013696617
40.926263961048896, -75.16267886718205

VP-S3

40.926330980537394, -75.16265802308355

Trail Wayfinding Signage
Trail Wayfinding Signage
Pedestrian Crossing Signage Institute Drive
Pedestrian Crossing Signage Institute Drive

10/2021

VP-S4

40.92646565661513, -75.16297319510352

Additional Recommendations

$

Priority

$57,000.00
57,000.00

Total Item Cost

Priority

4483 LF

$20.00

$89,660.00 High

1 EA

$1,200.00

$1,200.00 High

150 SF

$100.00

$15,000.00 High

250 SF

$100.00

$25,000.00 High

150 SF

$100.00

$15,000.00 High

150 SF

$100.00

$15,000.00 High

150 SF

$100.00

Trails Subtotal

Management Unit
Description

Total Item Cost

Quantity

Unit Cost

1 EA
1 EA

$1,500.00
$1,500.00

1 EA

$350.00

1 EA

$350.00

Signage Subtotal
Total

$15,000.00 High
$ 175,860.00

Total Item Cost

Priority

$1,500.00 High
$1,500.00 High
$350.00

High

$350.00 High
$ 3,700.00

$489,025

With most land owned by The Nature Conservancy, the
vernal pools management area contains one of the highest
concentrations of high-quality vernal pools in Pennsylvania.
There are no facilities in the vernal pools management
area, and it remains a largely pristine ecological area and should remain so in the future. No future facilities
are recommended for this area.
There are no existing trails in the vernal pools management
area. Future human access to this site should be limited
to preserve the high quality ecological and hydrologic
conditions. Recommended trails and trail signage are in the
western portion of the site and are primarily recommended
along existing disturbed utility corridors. Trail improvements
include several sections of boardwalks to traverse hydrologic
features and wetlands in this area.
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Totts Gap
Recommendations

5
Once home to Dr. Stewart G. Wolf ’s Totts Gap Institute
Buildings and Caretaker’s House, this area contains the
potential opportunities for the County to re-purpose the
buildings for future environmental educational use, office
space, and maintenance facility. The property and buildings
owned by Northampton County, has a conservation
easement that is monitored by The Nature Conservancy.
All planned improvements within the conservation easement
area are legally subject to review of the conservation goals
and restrictions set forth by The Nature Conservancy.
This plan recommends a wildlife observation area,
environmental education area, walking trails, habitat
improvements, and access drive and parking area upgrades
for ADA accessibility, if compliant with the conservation
easement. Further trail evaluation should be conducted for
the connections and trailhead for the Northern Tier Trail
and the interconnected Minsi Corridor Trail system with
compatibility in environmentally sensitive areas.
This is a dynamic MU whose inclusion in the overall
Minsi Lake Corridor enhances overall diversity of habitat
types, adds relevance to the surrounding pastural and
agricultural aesthetic, and supports key wildlife species. In
addition, it requires additional management and monitoring
methods to adequately steward. A series of hay fields are
currently managed in a manner that is supporting grassland
breeding birds. This group of birds is in precipitous decline
throughout its range and, therefore, this managed grassland
habitat is critical and significant within the mosaic of
habitats on site. The existing hedgerows provide some
value for edge and shrub thicket breeding birds as well.
An occupied osprey (Pandion haliaetus) artificial nest
platform located in the center of the largest field is used
each spring/summer. The woods to the southwest and
north are contiguous with the core vernal pool forest. The
northern woods boast stunning examples of this habitat
alongside healthy streams, and intact and diverse forest
communities. The population of breeding amphibians in
these woods is very high.
2022 Minsi Lake Corridor
Greenway & Stewardship Plan
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Ecological Recommendations
Management Unit (MU) TG1 – Fields and Hedgerows
Recommendations include:
• Ensure continued management of the fields in a
manner that supports breeding grassland birds.
• Do not mow/harvest hay between May 1 and
August 15.
• Consider diversifying the forb and grass species
present in the fields via direct drill seeding over the
existing fields.
• Never till.
• Do not fertilize.

TG2 – Core Vernal Pool Forest
These forests are stunning and largely intact. They should
remain remote and inaccessible by the public.
Recommendations include:
• Prevent regular access to these sites apart from invasive
species management, research, and barred owl nest
box maintenance.
• Continue to work with The Nature Conservancy
(TNC) on planned improvements, consistent with the
Conservation Easement.
• Enact an amphibian crossing program on Institute Drive
(north border of MU) to minimize road kills during
warm, rainy nights in March and April.
◦ This could be in the form of temporary road closure
for just a few evenings in this window when conditions
are ideal for migration. It is anticipated that closures
would be from 30 minutes after sunset through to
30 minutes before sunrise on approximately 5 nights
per year. This is the ideal scenario. Locations to be
determined in the future.
◦ If not possible to close the road entirely during these
nighttime events, then consider a chaperoned crossing
manned by volunteers. This would involve temporary
cones at either end of the concentrated crossing area
with signage detailing a 5-mph driving speed between
the cones. Volunteers wearing reflector vests and
other PPE would actively be traversing the road in this
area moving amphibians alive on the road (AOR) by
picking them up (moving them in the direction they are
facing) and documenting the abundance by species.
They would also note the dead-on road (DOR)
individuals in a similar fashion.
◦ Install under road amphibian tunnels.
• Continue to coordinate with the Pennsylvania Game
Commission (PGC) on management of the osprey
platform.
• Continue to work with the PA Game Commission (PGC)
on the volunteer public access, habitat improvement,
and the 400 areas programs.

TG3 – Powerline ROW
Follow protocols and recommendations mentioned in
management unit (MU) VP3.

• Consider adding an American kestrel (Falco sparverius)
nest box in the westernmost field or on the building on
site.
• Continue to work with The Nature Conservancy
(TNC) on planned improvements, consistent with the
Conservation Easement.
• Selective hedgerow removal should only be considered
to increase habitat suitability, where appropriate and
depending on the PA Natural Diversity Inventory (PNDI)
allows during the environmental review.
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MU #5. TOTTS GAP CONSERVATION AREA PROPOSED IMPROVEMENTS October, 2021
ECOLOGY

Management
Unit Code

TG 1

Management Unit
Description

Key

Totts Gap - Tott’s
Gap Meadow

Location Coordinates

Recommendation

Refer to MU Polygons

Ensure continued management of the fields
in a manner that supports breeding
grassland birds.
Step 1. Do not mow/harvest hay between
May 1 and August 15
Step 2. Consider diversifying the forb and
grass species present in the fields via direct
drill seeding over the existing fields

TG 1

Totts Gap - Tott’s
Gap Meadow

Refer to MU Polygons

TG 1

Totts Gap - Tott’s
Gap Meadow

Refer to MU Polygons

Step 3. Never till.

TG 1

Totts Gap - Tott’s
Gap Meadow

Refer to MU Polygons

Step 4. Do not fertilize.

TG 1

Totts Gap - Tott’s
Gap Meadow

Refer to MU Polygons

Continue to coordinate with the
Pennsylvania Game Commission (PGC) on
management of the osprey platform

Refer to MU Polygons

Consider adding an American kestrel (Falco
sparverius ) nest box in the westernmost
field or on the building on site.

Refer to MU Polygons

Remove hedgerows to the west and south of
the largest field to increase suitability for
nesting grassland birds at this site.

Refer to MU Polygons

Prevent regular access to these sites apart
from invasive species management,
research, and barred owl nest box
maintenance.

Refer to MU Polygons

Enact an amphibian crossing program on
Institute Drive (north border of MU) to
minimize road kills during warm, rainy
nights in March and April
Option 1. This could be in the form of
temporary road closure for just a few
evenings in this window when conditions are
ideal for migration. It is anticipated that
closures would be from 30 minutes after
sunset through to 30 minutes before sunrise
on approximately 5 nights per year. This is
the ideal scenario

Refer to MU Polygons

Option 2. If not possible to close the road
entirely during these nighttime events, then
consider a chaperoned crossing manned by
volunteers. This would involve temporary
cones at either end of the concentrated
crossing area with signage detailing a 5-mph
driving speed between the cones.
Volunteers wearing reflector vests and other
PPE would actively be traversing the road in
this area moving amphibians alive on the
road (AOR) by picking them up (moving
them in the direction they are facing) and
documenting the abundance by species.
They would also note the dead on road
(DOR) individuals in a similar fashion.

Refer to MU Polygons

Follow protocols and recommendations
mentioned in MU4.3

TG 1

Totts Gap - Tott’s
Gap Meadow

TG 1

Totts Gap - Tott’s
Gap Meadow

TG 2

TG 2

Totts Gap - OakMixed Hardwood
Palustrine Forest

Totts Gap - OakMixed Hardwood
Palustrine Forest

TG 2

Totts Gap - OakMixed Hardwood
Palustrine Forest

TG 3

Totts Gap - ROW
Herbaceous
Wetland

MU 5 - Totts Gap
Quantity

Unit Cost

Total Item Cost

Priority

Funding S

1

51 ac

$611.00

$31,161.00

1

1

1

1

2

2

1

1

1

1 LS

$7,244.00

$7,244.00

2

Ecology Subtotal $38,405

10/2021

FACILITIES

Management
Unit Code

Management Unit
Description

Key

TG-F1

TG-F2

TG-F3
TG

Location Coordinates

Recommendation

40.92212668843397, -75.15738622817332

Totts Gap Building Renovations Building 1 *See Architect's Full Cost

40.92221350584681, -75.15724260489405

Totts Gap Building Renovations Building 2 *See Architect's Full Cost

40.922273511933184, -75.15714460312701

Totts Gap Building Renovations Building 3 *See Architect's Full Cost

Totts Gap
TG-F4

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

Estimate in Report Appendix

40.92232330417624, -75.15699591079083

Estimate in Report Appendix

Estimate in Report Appendix

Totts Gap Building Renovations Building 4 *See Architect's Full Cost

Estimate in Report Appendix

TG-F5

40.92255694420036, -75.15681511442749

Totts Gap Building Renovations Building 5: Residence *See Architect's

TG-F6
TG-F7
TG-F8
174
TG-F9

40.92212250140133, -75.15606355977854
40.92206455766206, -75.15709656034973
40.921311284428675, -75.15790852586419
40.921890908745354, -75.15698534784005

Parking Area - 10 Spaces
ADA Parking - Striping
Osprey Viewing Area: Pavilion
Tree Plantings

Full Cost Estimate in Report Appendix

Quantity

Unit Cost

Total Item Cost

Priority

1 LS

$46,514.00

$46,514.00 Medium

1 LS

$66,069.00

$66,069.00 Medium

1 LS

$38,848.00

$38,848.00 Medium

1 LS

$32,171.00

$32,171.00 Medium

1
390
1
1
40

LS
SY
LS
LS
EA

$55,739.00
$45.00
$500.00
$75,000.00
$500.00

Facilities Subtotal

$55,739.00
$17,550.00
$500.00
$75,000.00
$20,000.00
$ 352,391.00

Medium
Medium
High
Medium
Medium

Funding S

n
lio
r
lla
Do

Totts Gap

y.
Hw

Recommendations Management Units

5

Institute Dr.

TG 2

4

TG 3

TG 2

Vernal Pools

TG 2

UPPER MT
BETHEL

TG 2

TG 1

Totts Gap Rd.

TG 3

3

Minsi Lake
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00'

400'
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n
lio
r
lla
Do

VP-E1

Totts Gap

VP-E1
VP-S4

Recommendations

VP-T2

5

VP-S3
VP-E1

y.
Hw

VP-S2

VP-E1
VP-E1
VP-E1

Institute Dr.

.35 mile
loop

VP-T5

TG-S2

TG-T1

TG-S10

VP-T4

.20 miles

VP-T1

4

Vernal Pools

.30 mile
loop

VP-S1

.45 miles

See
detailed
plan
page

TG-S7
TG-T3

VP-T3

.09 miles

.24 miles

TG-F1

TG-F6

TG-T1

TG-S1

TG-S5

TG-F2

TG-F7

TG-T2

TG-S4

TG-S8

TG-F3

TG-F8

TG-S3

TG-S9

TG-F4

TG-F9

TG-F5
TG-S66

UPPER MT
BETHEL

Osprey
Platform

TG-T4
TG-S11

.56 miles
ML-S7
ML
L S7

Totts Gap Rd.

VP-T1

Legend

Proposed Primary Trail
Proposed Secondary Trail
Proposed Northern Tier Trail
Existing Trail
Boardwalk
Accessible Route
Stream/Water Body
Road
Building
Trail Length

ML-S8

3
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(DOR) individuals in a similar fashion.

TG 3

FACILITIES

Management
Unit Code

Totts Gap - ROW
Herbaceous
Wetland

Management Unit
Description

Key

Facilities

TG-F2

TG-F3

Trails

Management
Unit Code

TG

SIGNAGE

Management Unit
Description

Totts Gap

Management
Unit Code

Management Unit
Description

TG

Totts Gap

Signage

Location Coordinates

Recommendation

40.92212668843397, -75.15738622817332

Totts Gap Building Renovations Building 1 *See Architect's Full Cost

40.92221350584681, -75.15724260489405

40.922273511933184, -75.15714460312701

Totts Gap Building Renovations Building 3 *See Architect's Full Cost

40.92232330417624, -75.15699591079083

Estimate in Report Appendix

Estimate in Report Appendix

Totts Gap Building Renovations Building 4 *See Architect's Full Cost

Estimate in Report Appendix

TG-F5

40.92255694420036, -75.15681511442749

Totts Gap Building Renovations Building 5: Residence *See Architect's

TG-F6
TG-F7
TG-F8
TG-F9

40.92212250140133, -75.15606355977854
40.92206455766206, -75.15709656034973
40.921311284428675, -75.15790852586419
40.921890908745354, -75.15698534784005

Parking Area - 10 Spaces
ADA Parking - Striping
Osprey Viewing Area: Pavilion
Tree Plantings

Location Coordinates (coordinates note trail
start location)

Recommendation

Key

TG-T1

40.92348386161203, -75.15731842219745

TG-T2

40.92150693072638, -75.15778164519989

TG-T3

40.92207565411149, -75.15723632255475

TG-T4

40.920287375430796, -75.1590512502907

Key

TG-S1
TG-S2
TG-S3
TG-S4
TG-S5
TG-S6
TG-S7
TG-S8
TG-S9
TG-S10
TG-S11

Quantity

Estimate in Report Appendix

Totts Gap Building Renovations Building 2 *See Architect's Full Cost

Totts Gap
TG-F4

TRAILS

1 LS

$7,244.00

$7,244.00

Ecology
$38,405 Gap
MU Subtotal
5 - Totts

TG-F1

TG

Follow protocols and recommendations
mentioned in MU4.3

Refer to MU Polygons

Full Cost Estimate in Report Appendix

Forest Loop & Education Trail (3-5'
Wide Earthen Trail)
ADA Education Center Loop Trail (Stone
Dust)
Primary Greenway Pedestrian Trail
(Stone Dust )
Secondary Greenway Pedestrian Trail
(Earthen )

Location Coordinates

Recommendation

40.92210233125371, -75.15703562079374
40.92505669725942, -75.15562346945198
40.91341327623213, -75.15571741611843
40.923125935834854, -75.1569971954162
40.92192936795913, -75.15751444658993
40.91975176345766, -75.15971391961686
40.920915060969016, -75.16355693391094
40.921845524291605, -75.1579324868746
40.92271874070645, -75.15748116418351
40.92396927081375, -75.15703968349825
40.919036289371284, -75.16014343110541

Informational Kiosk
Vehicular Wayfinding Signage
Vehicular Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Educational & Interpretive Signage
Educational & Interpretive Signage
Educational & Interpretive Signage
Educational & Interpretive Signage

Architect Mark Brodsky completed an analysis and
recommendation report for the five existing buildings
within this complex. *It is important to note that the
recommendation costs included in this report for are repair
of existing structures only – repairs are intended to bring
buildings back to a useable condition. Outfitting for final
use will require additional study and cost. Full report
available in the appendix of this report.

Total Item Cost

Priority

1 LS

$46,514.00

$46,514.00 Medium

1 LS

$66,069.00

$66,069.00 Medium

1 LS

$38,848.00

$38,848.00 Medium

1 LS

$32,171.00

$32,171.00 Medium

1
390
1
1
40

LS
SY
LS
LS
EA

$55,739.00
$45.00
$500.00
$75,000.00
$500.00

Facilities Subtotal

Quantity

Unit Cost

$55,739.00
$17,550.00
$500.00
$75,000.00
$20,000.00
$ 352,391.00

Total Item Cost

Medium
Medium
High
Medium
Medium

Priority

1750 LF

$10.00

$17,500.00 Medium

1200 LF

$20.00

$24,000.00 Medium

1860 LF

$20.00

$37,200.00 Medium

2600 LF

$10.00

$26,000.00 Medium
$ 104,700.00

Trails Subtotal

Quantity

1
1
1
1
1
1
1
1
1
1
1

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

Unit Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00
$1,250.00
$1,250.00
$1,250.00
$1,250.00

Signage Subtotal

10/2021

Additional Recommendations

Unit Cost

Total Item Cost

$

Total Costs

$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,500.00
$1,500.00
$1,250.00
$1,250.00
$1,250.00
$1,250.00
21,000.00

$516,496

Building 1 Recommendations
• Examine the metal roof and repair as needed. Recoat
roof.
• Repair gutters as needed. Replace all downspouts and
provide splash blocks at each.
• Examine wood siding and replace broken or soft
portions. Reset or replace wood trim.
• Scrape and repaint all wood surfaces. This work
includes patching the penetration for the AC unit.
177
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Priority

Medium
High
High
High
High
High
High
Low
Low
Low
Low

• Repoint visible portions of the foundation and paint all
exposed, exterior surfaces.
• Reglaze the skylights.
• Replace the exterior door with hollow metal (HM) door
and frame, including hardware and weatherstripping.
• Remove all gypsum wallboard finishes (GWB) and
install new insulation between the rafters and walls.
• Install new insulation under the floor - a task that
requires access to the crawl space.
• Install a fan coil unit (FCU) served by hot and chilled
water from a central plant located in Building 2.
• Install new lighting and power panel fed from electrical
service in Building 2.
Building 2 Recommendations
• Examine the asphalt shingle roof and repair as needed.
• Repair gutters as needed. Replace all downspouts and
provide splash blocks at each.
• Examine the brick pointing and repoint where
necessary. Overall repointing is not required.
• Examine wood siding and replace broken or soft
portions. Reset or replace wood trim.
• Scrape and repaint all wood surfaces.
• Patch hairline cracks in the foundation walls, basement,
and crawl space. Paint all exposed, exterior surfaces of
the foundations.
• Completely replace all windows with new clad,
insulated units. The existing sash configuration can
be replicated with the bottom operating as hopper or
awning for natural ventilation.
• Refurbish the secondary exit door and outfit with new
operating hardware and weatherstripping. For a more
durable installation, replace this door and frame with
hollow metal components. Replace the main entrance
with insulated storefront – door and side lights.
• Install new insulation under the floor. Access from the
basement is simple but the crawl space will be more
difficult.
• Remove all toilet room fixtures and accessories. Remove
all laboratory equipment.

Building 3 Recommendations
• It is recommended that the building have a single roof
type. Given the slope, it should be metal. If the existing
metal roof cannot be matched, the entire roof should
be replaced.
• Repair gutters as needed. Replace all downspouts and
provide splash blocks at each.
• Examine wood siding and replace broken or soft
portions. Reset or replace wood trim.
• Scrape and repaint all wood surfaces.
• The siding and wood framing are too close to grade at
this building. A moisture proof skirt, a minimum of 8”
high, should be considered to reduce future damage to
the wooden components.
• Repoint visible portions of the foundation and paint all
exposed, exterior surfaces.
• Patch hairline cracks in the slab and fill broken areas.
• Replace all windows with insulated, aluminum clad
units. Match configuration and operation selected for
Building 2.
• Replace one exterior door with hollow metal (HM) door
and frame, including hardware and weatherstripping.
Refurbish the other door and provide all new hardware
and weatherstripping. For a more durable installation,
replace this door and frame with hollow metal
components.
• Remove all gypsum wallboard finishes (GWB) and
suspended acoustical ceilings.
• Install new insulation between the rafters and studs.
• Demolish the existing toilet room fixtures and
accessories.
• Install a fan coil unit (FCU) served by hot and chilled
water from a central plant located in Building 2.
• Install new lighting and power panel fed from electrical
service in Building 2.

Building 4 Recommendations
• Patch, repair and recoat the existing metal roof.
• Repair gutters as needed. Replace all downspouts and
provide splash blocks at each.
• Examine wood siding in the gables and replace broken
or soft portions. Reset or replace wood trim. Scrape and
repaint all wood surfaces.

2022 Minsi Lake Corridor
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• Replace missing gutters and downspouts as needed.
Provide splash blocks at each new and existing
downspout. Repair the roof fascia on the north
elevation.

5

• Examine vinyl siding and repair where needed. Replace
missing trim.
• Patch hairline cracks in the foundation and basement
slab.

3

4

2
1

• Check the operation and alignment of each window.
Adjust as needed.
• Refurbish the entry doors and provide all new hardware
and weatherstripping.
• Install new decking, railings, and stairs on the exposed
deck framing at the rear of the house.
• Install new insulation between the floor joists and in the
attic.
• Reset interior doors and adjust operation. Paint doors
and trim.
• Patch and paint all GWB surfaces and wood trim.
• Replace all floor finishes:

Existing structures in Totts Gap management area

◦ Ceramic tile in the bathrooms
◦ Sheet vinyl tile in the kitchen

• Repoint the CMU walls and paint all exposed, exterior
surfaces. This work includes infilling the opening for an
AC unit.
• Replace the window with an insulated, aluminum clad
unit. Match configuration and operation selected for
Building 2
• Refurbish the door and provide all new hardware and
weatherstripping. For a more durable installation,
replace the door and frame with hollow metal
components.
• Remove all gypsum wallboard finishes (GWB) and
suspended acoustical ceilings.
• Install new insulation between the rafters.

◦ Carpet in all remaining rooms. As an alternate, leave
plank vinyl tile in the living room
• Replace all kitchen cabinets. The ceramic tile
backsplash can be salvaged.
• Replace all built-in kitchen appliances.
• Replace all bathroom fixtures and fittings.
• Replace all electric baseboard heaters. As an alternate,
install a high efficiency boiler and hydronic baseboard
heaters. Fuel can be LP or oil.
• Install new lighting throughout and check the existing
power panel, circuits, and exposed wiring for code
compliance.

• Install a fan coil unit (FCU) served by hot and chilled
water from a central plant located in Building 2.
• Install new lighting and power panel fed from electrical
service in Building 2.
Building 5 (Residence) Recommendations
• Demolish the garage and slab.
• Patch, repair and recoat the existing metal roof.
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Existing Conditions

Conceptual Layout - Totts Gap MU
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Twin Lakes
Recommendations

6
This area has infrastructure that indicates a history of local
gatherings in this area (ex. Road to the ponds, the manmade ponds themselves, a network of rogue ATV trails,
associated berms and edge trails, and lawn areas near the
ponds). The site was created via the grading and damming
of streams, spring-fed wetlands, and vernal pools. The
forest between the ponds and Totts Gap Road are riddled
with invasive shrubs, grasses, and forbs. Despite being
highly degraded, there are relict plant communities that
indicate a robust forested wetland with islands of upland
hardwood forest (like the current intact condition other
wooded portions in other Management Units). Restoration
is required to improve the condition of these woods.

Ecological Recommendations
Management Unit (MU) TL1 – Core Vernal Pool Forest
This forest comprises a significant percentage of the acreage
of core vernal pool forest in the Minsi Lake Corridor. The
forest in the southern and western parts of this MU are the
most intact. Please adhere to the same recommendations
found in MU 4.1. In addition, the forest between Totts
Gap Road and the ponds is more degraded/has a different
land use history. There are multiple old roads and peculiar
grading that indicate significant human manipulations in
previous years.
Recommendations include:
• Enact invasive species control
• Winter brush invasive vines, trees, and shrubs.
• Foliar application for herbs, graminoids, and
woody resprouts.
• Will take multiple seasons.
• Once invasives are controlled plant native trees and

2022 Minsi Lake Corridor
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shrubs (with deer protection)
• Use elms and maples primarily for tree plantings.
• Use spicebush, viburnums, dogwoods, and
blueberries for shrubs.
• Have seed mixes on hand for distribution per
hydrologic conditions.
TL2 – Twin Lakes
The actual ponds are non-natural open water features that
have been present in the landscape for many decades.
They are naturalized and are supporting a wide array of
fully aquatic species (ex. fish and mussels) and are critical
habitat for a variety of breeding birds, insects, amphibians,
reptiles, and mammals. Some of the margins are riddled
with invasive shrub colonies.
Recommendations include:
• Remove invasive plants around margins of the ponds.
• Aggressively prevent continued and illegal use of ATVs
on this property.
• Post signage (educational and regulatory, no
trespassing, enforcement based, etc.).
• Arrange enhanced enforcement with local LEO
for fines and targeted surveillance.
• Install cameras in chronic access points and
parking areas where riders may stage.
• Invest in a public communication about this effort
to minimize negative local responses (likely most
use is from locals that have been spending time
here for many years/multiple generations).
• Restore eroded and compacted soils from chronic ATV
use in previous years.
• Limit public access to permission-only access
• Allow for scheduled access by organizations
with an approved appropriate County Permit
(research/academic institutions, birding groups,
boy/girl scouts, botany and mycology groups,
astronomy/stargazing groups, etc.)
TL3 – Powerline Right-of-Way
See notes from previous utility right-of-way sections.
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MU #6. TWIN LAKES PROPOSED IMPROVEMENTS
ECOLOGY

Management
Unit Code

Management Unit
Description
Twin Lakes - OakMixed Hardwood
Palustrine Forest

Location Coordinates

Recommendation

Refer to MU Polygons

Enact invasive species control
Step 1. Winter brush invasive vines, trees,
and shrubs

TL 1

Twin Lakes - OakMixed Hardwood
Palustrine Forest

Refer to MU Polygons

Step 2. Foliar application for herbs,
graminoids, and woody resprouts

TL 1

Twin Lakes - OakMixed Hardwood
Palustrine Forest

Refer to MU Polygons

Step 3. Will take multiple seasons

TL 1

Twin Lakes - OakMixed Hardwood
Palustrine Forest

Refer to MU Polygons

Once invasives are controlled plant native
trees and shrubs (with deer protection)
Part 1. Use elms and maples primarily for
tree plantings

TL 1

Twin Lakes - OakMixed Hardwood
Palustrine Forest

Refer to MU Polygons

Part 2. Use spicebush, viburnums,
dogwoods, and blueberries for shrubs

TL 1

Twin Lakes - OakMixed Hardwood
Palustrine Forest

Refer to MU Polygons

Part 3. Have same three seed mixes on
hand for distribution per hydrology

TL 2

Twin Lakes Manmade Lakes

Refer to MU Polygons

Remove invasive plants around margins
of the ponds

TL 1

Key

October, 2021

TL 2

Twin Lakes Manmade Lakes

TL 2

Twin Lakes Manmade Lakes

Refer to MU Polygons

TL 2

Twin Lakes Manmade Lakes

Refer to MU Polygons

Refer to MU Polygons

Aggressively prevent continued and
illegal use of ATVs on this property.
Part 1. Post signage (educational and
regulatory, no trespassing, enforcement
based, etc)
Part 2. Arrange enhanced enforcement
with local LEO for fines and targeted
surveillance
Part 3. Install cameras in chronic access
points and parking areas where riders
may stage

TL 2

Twin Lakes Manmade Lakes

Refer to MU Polygons

Part 4. Invest in a public communication
about this effort to minimize negative
local responses (likely most use is from
locals that have been spending time here
for many years/multiple generations)

TL 2

Twin Lakes Manmade Lakes

Refer to MU Polygons

Restore eroded and compacted soils from
chronic ATV use in previous years

TL 2

Twin Lakes Manmade Lakes

TL 2

Twin Lakes Manmade Lakes

TL 3

Twin Lakes - ROW
Herbaceous
Wetland

Refer to MU Polygons

Refer to MU Polygons

Refer to MU Polygons

MU 6 - Twin Lakes
Quantity

Unit Cost

146 ac

2 trips

Total Item Cost

Priority

$1,244.00

$181,624.00

1

$62,149.00

$124,298.00

1

$0.00

1

14620 each

$53.05

$775,591.00

1

21930 each

$38.41

$842,331.30

1

$1,347.00

$98,331.00

1

$2,129.00

$4,258.00

1

73 ac
2 trips

1
1
1

2
1

Limit public access to permission-only
access
Part 1. Provide incentive for local use
under strict guidelines for conduct (ex. no
ATVs, no alcohol, take all trash with you,
dogs on-leash at all times if at all, etc)
Part 2. Allow for scheduled access by
organizations (research/academic
institutions, birding groups, boy/girl
scouts, botany and mycology groups,
astronomy/stargazing groups, etc)
See notes from previous ROW sections
(MU4.3)

Funding So

1

2

1 LS

$112,764.00

$112,764.00

2

Ecology Subtotal $2,139,197

10/2021

FACILITIES

Management
Unit Code

Management Unit
Description

TL

Twin Lakes

Key

Location Coordinates

TL-F1

40.93438204631849, -75.16320522270914

TL-F2
TL-F3
TL-F4

40.938772037766725, -75.16253761681729
40.938772037766725, -75.16253761681729
40.938772037766725, -75.16253761681729

Recommendation

Fishing Access Points (grading,
clearing & grubbing)
Parking Area - 5 Spaces
Parking Area - Fence (4' split rail)
Parking Area - Vehicular Gate

Quantity

3
200
200
1

EA
SY
LF
EA

Unit Cost

$1,000.00
$50.00
$30.00
$2,500.00

Facilities Subtotal

TRAILS

Management
Unit Code

Management Unit
Description

TL

Twin Lakes

TL-T1

Location Coordinates (coordinates note trail
start location)
40.9346883060284, -75.16219928754613

TL-T2

40.93057659769012, -75.16204315600847

TL-T3

40.93452358305633, -75.16139903106003

TL-T4

40.93452358305633, -75.16139903106003

Key

Recommendation

New Pedestrian Bridge (35 LF)
Primary Greenway Pedestrian Trail
(Stone Dust ) 10' width
5' Wide ADA Compliant Boardwalk
(30 LF )
5' Wide ADA Compliant Boardwalk
(30 LF )

Quantity

Unit Cost

Management
Unit Code

Management Unit
Description

TL

Twin Lakes

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

Key

TL-S1
184
TL-S2
TL-S3
TL-S4

Location Coordinates

Recommendation

40.938772037766725, -75.16253761681729
40.94087825619221, -75.16430182130723
40.92842583448866, -75.15625851417515
40.93463598025066, -75.16369740711286

Informational Kiosk
Vehicular Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage

$3,000.00
$10,000.00
$6,000.00
$2,500.00

Priority

$ 21,500.00

Total Item Cost

Priority

$50,000.00

3580 LF

$20.00

$71,600.00 High

150 SF

$100.00

$15,000.00 High

150 SF

$100.00

Quantity

1
1
1
1

EA
EA
EA
EA

Unit Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00

Funding So

High
Low
Low
Low

1 LS

Trails Subtotal

SIGNAGE

Total Item Cost

Funding So

$50,000.00 Medium

$15,000.00 High
$ 151,600.00

Total Item Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00

Priority

Medium
High
High
High

Funding So

Twin Lakes

7

Recommendations Management Units

6

Totts Gap Swamp

r.

D
tain

e

Blu

un
o
M

d.
pR
Ga
tts
To

TL 1
TL 3

TL 1

TL 2
TL 3
TL 1

n Dr.

Autum

4

Vernal Pools

02

00'

400'
185

800'
2022 Minsi Lake Corridor
Greenway & Stewardship Plan

TS-T1

Twin Lakes

7
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.75 miles

Vernal Pools

Dr.

Manmade Lakes

Facilities

TL 3

FACILITIES

Twin Lakes - ROW
Herbaceous
Wetland

Management
Unit Code

Management Unit
Description

TL

Twin Lakes

Refer to MU Polygons

Key

See notes from previous ROW sections
(MU4.3)

Location Coordinates

Recommendation

TL-F1

40.93438204631849, -75.16320522270914

TL-F2
TL-F3
TL-F4

40.938772037766725, -75.16253761681729
40.938772037766725, -75.16253761681729
40.938772037766725, -75.16253761681729

Fishing Access Points (grading,
clearing & grubbing)
Parking Area - 5 Spaces
Parking Area - Fence (4' split rail)
Parking Area - Vehicular Gate

1 LS

$112,764.00

Quantity

3
200
200
1

Management
Unit Code

TL

Management Unit
Description

Twin Lakes

TL-T1

Location Coordinates (coordinates note trail
start location)
40.9346883060284, -75.16219928754613

TL-T2

40.93057659769012, -75.16204315600847

TL-T3

40.93452358305633, -75.16139903106003

TL-T4

40.93452358305633, -75.16139903106003

Key

Recommendation

New Pedestrian Bridge (35 LF)
Primary Greenway Pedestrian Trail
(Stone Dust ) 10' width
5' Wide ADA Compliant Boardwalk
(30 LF )
5' Wide ADA Compliant Boardwalk
(30 LF )

Unit Cost

EA
SY
LF
EA

$1,000.00
$50.00
$30.00
$2,500.00

Quantity

Unit Cost

Signage

Management
Unit Code

Management Unit
Description

TL

Twin Lakes

Key

TL-S1
TL-S2
TL-S3
TL-S4
TL-S5
TL-S6

Location Coordinates

Recommendation

40.938772037766725, -75.16253761681729
40.94087825619221, -75.16430182130723
40.92842583448866, -75.15625851417515
40.93463598025066, -75.16369740711286
40.93436836765255, -75.1621339784631
40.938530891788794, -75.1622926904313

Informational Kiosk
Vehicular Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage

Totts Gap Roa
d

$3,000.00
$10,000.00
$6,000.00
$2,500.00

Priority

High
Low
Low
Low

$ 21,500.00

Total Item Cost

Priority

$50,000.00

3580 LF

$20.00

$71,600.00 High

150 SF

$100.00

$15,000.00 High

150 SF

$100.00

Quantity

1
1
1
1
1
1

EA
EA
EA
EA
EA
EA

Unit Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,500.00

$50,000.00 Medium

$15,000.00 High
$ 151,600.00

Total Item Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,500.00

Signage Subtotal

$ 14,500.00

Total Cost

$2,326,797

10/2021

5-Car Parking Area (Typical)

Total Item Cost

1 LS

Trails Subtotal

SIGNAGE

$112,764.00

MU
6 Subtotal
- Twin
Lakes
Ecology
$2,139,197

Facilities Subtotal

TRAILS

Trails

scouts, botany and mycology groups,
astronomy/stargazing groups, etc)

Additional Recommendations
Relatively few facilities and trails are recommended in
Twin Lakes due to the ecologically-sensitive nature of
this management area. A small 5-car parking area is
recommended at the current entrance to Twin Lakes. Trail
connections between the Totts Gap and Totts Gap Swamp
management areas are primarily located along utility
corridors. Better defined fishing access points are also
recommended along the perimeter of the two lakes, as
this area is a popular fishing destination for locals. Trail
improvements include several sections of boardwalks to
traverse hydrologic features and wetlands in this area.
It is essential that illegal ATV use be strictly monitored
and policed in this management unit, as it presents the
greatest threat to ecology and habitat.

187

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

Priority

Medium
High
High
High
High
High

Totts Gap Swamp
Recommendations

7
This outlier parcel is located near the foothills of the
Blue Mountain, regionally known as the Kittatinny Ridge
along National Park Drive. Work with adjacent landowners
such as the National Park Service and the Portland Water
Authority on habitat management and natural resource
conservation.

Ecological Recommendations
Management Unit (MU) TS1 – Core Vernal Pool Forest
The eastern and southern parts of this parcel (away from
the road) are supporting stunning forested wetlands. From
a topographic perspective these are all just low points in
the forest (not associated with a stream system). With
ashes dying, the canopies are opening and supporting a
lush and diverse native herbaceous community dominated
by a variety of sedges (at least 6 species), robust shrub
thickets, and open water. Evidence of bear was present
in these wetlands.
• Protect these wetlands
• Control invasives species in the upland buffers
surrounding these wetlands.
• Monitor to ensure a native succession occurs as
the ash trees die.
• Conduct a more detailed botanical and
herpetofaunal study in this area.
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TS2 – Old Fields/Eleagnus thickets
These are old fields that have gone fallow and/or been
planted in autumn olive (Elaeagnus umbellata) intentionally.
The olive shrubs are mature and shading out most other
species. The habitat is simplified and providing minimal
wildlife value as-is. The highest value is nesting hooded
warblers on the margins of the olive and likely the occasional
passerby bear and bobcat. A few wetland patches persist
in these fields. There are large rock piles (similar to rock
walls but instead long mounds) separating the fields where
the surface rocks were removed for crop production. Within
these rock mounds are an intact native tree canopy and
few invasives in the shrub and understory (linear natural
areas in an otherwise ecologically degraded area).
• Winter cut and stump treat ALL invasive shrubs in these
fields.
• Sow heavy amounts of native meadow seed and cover
crop.
• After a few seasons of control of invasives and native
meadow establishment, plant clusters of native shrubs
to re-create a native shrub thicket habitat.
• Target yellow-breasted chat and golden-winged warbler
specifically with the habitat restoration efforts.
• Continue to work with the PA Game Commission (PGC)
on the volunteer public access, habitat improvement,
and the 400 areas programs.
TS3 – Upland Hardwood Forest
Thin soils and hilly topography support upland hardwood
forests at the tops and upper slopes of hills on site. Mature
oaks and hickories are present with a relatively native
understory.
• Conduct spot treatments for invasives, especially
invasive shrub control.
TS4 – Powerline Right-of-Way
Follow similar recommendations from previous utility rightof-way management subunits.
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MU #7. TOTTS GAP SWAMP
ECOLOGY

Management
Unit Code

TS 1

TS 1

TS 1

TS 2

TS 2

Management Unit
Description
Totts Gap Swamp Vernal Pool
Complex
Totts Gap Swamp Vernal Pool
Complex
Totts Gap Swamp Vernal Pool
Complex
Totts Gap Swamp Olive Thicket
Fields
Totts Gap Swamp Olive Thicket
Fields

October, 2021

Key

Location Coordinates

Recommendation

Refer to MU Polygons

Protect these wetlands. Control invasives species in the
upland buffers surrounding these wetlands

Refer to MU Polygons

Monitor to ensure a native succession occurs as the
ash trees die

Refer to MU Polygons

Conduct a more detailed botanical and herpetofaunal
study in this MU

Refer to MU Polygons

Winter cut and stump treat ALL invasive shrubs in
these fields

Refer to MU Polygons

Sow heavy amounts of native meadow seed and cover
crop

Refer to MU Polygons

After a few seasons of control of invasives and native
meadow establishment, plant clusters of native shrubs
to re- create a native shrub thicket habitat

TS 2

Totts Gap Swamp Olive Thicket
Fields

TS 2

Totts Gap Swamp Olive Thicket
Fields

Refer to MU Polygons

Target yellow-breasted chat and golden-winged
warbler specifically with the habitat restoration efforts

TS 3

Totts Gap Swamp Red Oak – Mixed
Hardwood
Community

Refer to MU Polygons

Conduct spot treatments for invasives, especially
invasive shrub control

TS 4

Totts Gap Swamp ROW Herbaceous
Wetland

Refer to MU Polygons

MU 7 - Totts Gap Swamp
Quantity

Unit Cost

2 trips

Total Item Cost

$9,868.00

Priority

$19,736.00

Funding So

1

1

2

30.8 ac

$1,248.00

$38,438.40

1

30.8 ac

$1,343.00

$41,364.40

1

4620 each

$38.47

$177,731.40

1

2 trips

$13,165.00

$26,330.00

1

2 trips

$23,012.00

$46,024.00

1

4995

2

See notes from previous ROW sections (MU4.3)

3 ac

$1,665.00

Ecology Subtotal

$

354,619.20

10/2021

FACILITIES

Management
Unit Code

Management Unit
Description

TS

Totts Gap Swamp

TRAILS

Management
Unit Code

TS

SIGNAGE

Management Unit
Description

Totts Gap Swamp

Management
Unit Code

Management Unit
Description

TS

Totts Gap Swamp
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Key

Quantity

Location Coordinates

Recommendation

40.9429633400828, -75.1571002378421
40.9429633400828, -75.1571002378421
40.9429633400828, -75.1571002378421
40.9429633400828, -75.1571002378421

Parking Area - 5 Spaces
Parking Area - Fence (4' Split Rail )
Parking Area - Vehicular Gate
Parking Area - Bollards

Key

Location Coordinates (coordinates note trail
start location)

Recommendation

Quantity

TS-T1

40.94006769420249, -75.15861391001518
40.94297254010169, -75.15699948617826

TS-T3
TS-T4
TS-T5
TS-T6
TS-T7

40.94003912529227, -75.1569051819166
40.94174605289322, -75.15478852460673
40.940436737032094, -75.15049564360315
40.94184742895587, -75.14886337721686
40.94211885763982, -75.15458675010623

Primary Greenway Pedestrian Trail (Earthen ) Trail
Secondary Greenway Pedestrian Trail (Stone
Dust) 8' width
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )

1490 LF

TS-T2

Location Coordinates

Recommendation

Quantity

40.94294211526334, -75.15704708750921
40.94087420041691, -75.16433250839222
40.94346504243253, -75.14310641221998
40.94294211526334, -75.15704708750921
40.94509059937763, -75.14892249091817
40.94316134120741, -75.15332286985105
40.94294211526334, -75.15704708750921

Informational Kiosk
Vehicular Wayfinding Signage
Vehicular Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Educational & Interpretive Signage
Educational & Interpretive Signage

TS-F1
TS-F2
TS-F3
TS-F4

Key

TS-S1
TS-S2
TS-S3
TS-S4
TS-S5
TS-S6
TS-S7
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230
250
1
3

7800
150
150
150
150
150

2
1
1
2
1
1
2

SY
LF
EA
EA

Unit Cost

$50.00
$30.00
$2,500.00
$800.00

Facilities Subtotal

LF
SF
SF
SF
SF
SF

EA
EA
EA
EA
EA
EA
EA

Unit Cost

Total Item Cost

$

Trails Subtotal

Unit Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,250.00
$1,250.00

Signage Subtotal

23,900.00

Total Item Cost

$10.00
$20.00
$100.00
$100.00
$100.00
$100.00
$100.00

$11,500.00
$7,500.00
$2,500.00
$2,400.00

Priority

Funding So

High
Low
Low
Low

Priority

Funding So

$14,900.00 High

$

$156,000.00
$15,000.00
$15,000.00
$15,000.00
$15,000.00
$15,000.00

245,900.00

Total Item Cost

$

$10,000.00
$2,500.00
$2,500.00
$3,000.00
$1,500.00
$1,250.00
$2,500.00

23,250.00

Medium
High
High
High
High
High

Priority

Medium
High
High
High
High
Low
Low

Funding So

Totts Gap Swamp
Recommendations Management Units

7
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Recommendations

7
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Totts Gap Swamp ROW Herbaceous
Wetland

TS 4

Refer to MU Polygons

See notes from previous ROW sections (MU4.3)

3 ac

$1,665.00

4995

Facilities

Subtotal $ 354,619.20
MU 7 - Ecology
Totts
Gap Swamp

FACILITIES

Management
Unit Code

Management Unit
Description

TS

Totts Gap Swamp

TRAILS

Trails

Management
Unit Code

TS

Totts Gap Swamp

SIGNAGE

Signage

Management Unit
Description

Management
Unit Code

Management Unit
Description

TS

Totts Gap Swamp

Key

Quantity

Location Coordinates

Recommendation

40.9429633400828, -75.1571002378421
40.9429633400828, -75.1571002378421
40.9429633400828, -75.1571002378421
40.9429633400828, -75.1571002378421

Parking Area - 5 Spaces
Parking Area - Fence (4' Split Rail )
Parking Area - Vehicular Gate
Parking Area - Bollards

Key

Location Coordinates (coordinates note trail
start location)

Recommendation

Quantity

TS-T1

40.94006769420249, -75.15861391001518
40.94297254010169, -75.15699948617826

TS-T3
TS-T4
TS-T5
TS-T6
TS-T7

40.94003912529227, -75.1569051819166
40.94174605289322, -75.15478852460673
40.940436737032094, -75.15049564360315
40.94184742895587, -75.14886337721686
40.94211885763982, -75.15458675010623

Primary Greenway Pedestrian Trail (Earthen ) Trail
Secondary Greenway Pedestrian Trail (Stone
Dust) 8' width
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )
5' Wide ADA Compliant Boardwalk (30 LF )

1490 LF

TS-T2

Location Coordinates

Recommendation

Quantity

40.94294211526334, -75.15704708750921
40.94087420041691, -75.16433250839222
40.94346504243253, -75.14310641221998
40.94294211526334, -75.15704708750921
40.94509059937763, -75.14892249091817
40.94316134120741, -75.15332286985105
40.94294211526334, -75.15704708750921

Informational Kiosk
Vehicular Wayfinding Signage
Vehicular Wayfinding Signage
Trail Wayfinding Signage
Trail Wayfinding Signage
Educational & Interpretive Signage
Educational & Interpretive Signage

TS-F1
TS-F2
TS-F3
TS-F4

Key

TS-S1
TS-S2
TS-S3
TS-S4
TS-S5
TS-S6
TS-S7

230
250
1
3

7800
150
150
150
150
150

2
1
1
2
1
1
2

SY
LF
EA
EA

Unit Cost

$50.00
$30.00
$2,500.00
$800.00

Facilities Subtotal

LF
SF
SF
SF
SF
SF

EA
EA
EA
EA
EA
EA
EA

Unit Cost

$20.00
$100.00
$100.00
$100.00
$100.00
$100.00

Trails Subtotal

Unit Cost

$5,000.00
$2,500.00
$2,500.00
$1,500.00
$1,500.00
$1,250.00
$1,250.00

Total Cost

5-Car Parking Area
National Park Drive

$

$11,500.00
$7,500.00
$2,500.00
$2,400.00

23,900.00

Total Item Cost

$10.00

Signage Subtotal

10/2021

Total Item Cost

Priority

$14,900.00 High

$

$156,000.00
$15,000.00
$15,000.00
$15,000.00
$15,000.00
$15,000.00

245,900.00

Total Item Cost

$

$10,000.00
$2,500.00
$2,500.00
$3,000.00
$1,500.00
$1,250.00
$2,500.00

23,250.00

$647,669

Additional Recommendations
It is recommended that minor parking improvements be
implemented in two discreet areas of this management
unit. Trail improvements in this northern most management
area of the Minsi Lake Corridor can provide important
connectivity to the Appalachian Trail to the north. Trail
improvements include several sections of boardwalks to
traverse hydrologic features and wetlands in this area.

Trail
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Priority

High
Low
Low
Low
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Medium
High
High
High
High
High

Priority

Medium
High
High
High
High
Low
Low

6.5 Maintenance Recommendations
& Responsibilities
The County should advance a formalized maintenance
program based on information in this plan, as well as from
other sources. To be successful in the long term, ecological
recommendations will need to be properly funded as
part of annual maintenance budgets. Management of
the greenway is based on the needs associated with reestablishing and enhancing habitat and providing safe
public access to trails and facilities. Habitat management
requires maintenance at key times during the year. As
noted in detail in the ecological recommendation matrix,
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shrubland and reforestation areas will require periodic
removal of invasive plant species. The regular review and
maintenance of trails will maintain a safe user environment
while identifying any necessary repairs. Periodic repairs
will be necessary to maintain the quality of facilities within
the Minsi Lake Corridor Greenway.
The following is an outline of basic monthly maintenance
tasks that should be completed. The frequency (by month)
of these maintenance tasks is indicated in parentheses. It is
assumed that snow removal is not part of the maintenance
schedule and can be added in the future, if desired.

January

July

Inspect trails, bridges & culverts / make repairs (1)

Clean restroom twice weekly (8)

February

Mow trails shoulders bi-weekly (2) visually inspect trails

Inspect trails, bridges & culverts / make repairs (1)

Inspect trails, bridges, and culverts / make repairs weekly
(4)

Signage inspection and repairs (1)
Inspect and mechanically remove invasive plants

Inspect meadows for invasive plants – Mow ½ of
meadow if required (1)

March

August

Open restrooms (1)

Clean restrooms twice weekly (8)

Clean restroom Bi-weekly (2)

Mow trails shoulders bi-weekly (2) visually inspect trails

Inspect trails, bridges & culverts / make repairs (1)
First mowing of trails shoulders (1) Inspect trail conditions

Inspect trails, bridges, and culverts / make repairs weekly
(4)

Inspect site trees for winter damage / perform work (1)

September

Inspect and mechanically remove invasive plants
Inspect BMPs and remove debris as required (1)

Clean restrooms weekly (4)
Mow trails shoulders (1) visually inspect trails

April

Signage inspection (1)

Clean restrooms twice weekly (8)

Inspect trails, bridges, and culverts / make repairs weekly
(4)

First mowing of trails shoulders (1) visually inspect trails
Plant / replant (re-vegetate target areas) (1)

October

Inspect trails, bridges, and culverts / make repairs weekly
(4)

Clean restroom weekly (2)

May

Inspect trails, bridges, and culverts / make repairs weekly
(4)

Clean restrooms twice weekly (8)
Mow trails shoulders bi-weekly (2) visually inspect trails
Inspect trails, bridges, and culverts / make repairs weekly
(4)

Mow trails shoulders (1) visually inspect trails

Inspect BMPs and remove debris as required (1)

November
Winterize restrooms Mid-Month (1)

June

Inspect trees / prune as required (1)

Clean restrooms twice weekly (8)

Inspect trails, bridges, and culverts / make repairs
biweekly (2)

Mow trails shoulders bi-weekly (2) visually inspect trails
Inspect trails, bridges, and culverts / make repairs weekly
(4)

December
Inspect trails, bridges, and culverts / make repairs
biweekly (2)
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7
Environmental
Education
and Outdoor
Recreation
Programming

7.1 Introduction

7.2 Partners

The Environmental Education and Outdoor Recreation
Programming opportunities in the Minsi Lake Corridor are
multifaceted and numerous. While the overall Corridor’s
facility improvements are designed to be environmentally
sustainable, some proposed facilities are more robust where
they can be located on lands that have a lesser intensity of
sensitive resources and can be properly managed over time.

Various entities are mentioned as existing partners with
Northampton County for the Minsi Lake Corridor. These
partners have participated in recreation and environmental
education programming.

Many environmental education and recreation activities
can be held by Northampton County and/or other partner
organizations, such as Wildlands Conservancy. Much of
this activity can be self-guided passive recreation, nature
therapy, and wildlife observation. Group organized
activities facilitated by a leader can add richness, depth,
and education in which residents and visitors can engage.
Organized programming could occur depending on the
County ’s resources and ability of partnerships to provide
those programs and services and should be given strong
consideration to help the mission of protecting and
promoting Northampton County parks and open space.

These partners include:
•

Friends of Minsi Lake

• Wildlands Conservancy
• The Nature Conservancy
• Bangor Area School District; other local school districts
• Northampton County Junior Conservation School
• Lehigh Valley Audubon Society
• Lehigh Valley Watershed Coalition
• Lehigh Valley Greenways
• PA Fish & Boat Commission (PFBC)
• PA Game Commission (PGC)
• PA Department of Conservation and Natural Resources
(DCNR)
• Scouting groups
• Penn State Agricultural Extension and Watershed
Steward Program
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7.3 Programming Opportunities
All the management units contain opportunities for academic
and scientific research. Any research on County lands needs
to be authorized by the Northampton County Division of
Parks and Recreation by special use permit. Research
findings are presented to the Northampton County Parks,
Recreation, and Open Space Advisory Board.
Overall opportunities for outdoor recreation, environmental
education, and themed programming and activities within
the Minsi Lake Corridor can be self-guided and/or group
organized.

• Nature journaling
• Disc Golf
• Orienteering
• Group organized camping (by Facility/Group User
Permit only in designated areas)

Environmental Education Programming
•

Nature walks

• Wildlife observation (ex. birds, mammals, etc.)
• Academic and scientific research (ex. vernal pool
habitat) by Special Use Permit only

Examples of potential opportunities include:

• Academic and scientific research presentations

Outdoor Recreation Programming

• Interpretive signage (static or digital)

•

Hiking & walking

• Day/week-long camps

• Hunting

• Astronomy

• Bird watching & wildlife observation

• Tree identification

• Astronomy

• School field trips

• Snowshoeing & cross-country skiing

• Sensory hikes

• Yoga

• Water quality/Macroinvertabrate studies

• Art & nature photography

• Climate change

• Nature Therapy

• Pollinators
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• Edible plants
• Habitats – plant identification
• Outdoor skills/Wilderness First Aid training
• Conservation stewardship projects

Themed Programming and Activities
• Reptiles & amphibians
• Amphibian migration nights
• Astronomy
• Kayak/canoe introduction to paddling
• Native plants
• Invasive plants
• Habitats/ecosystems – woodlands, wetlands, lake
• Youth fishing day
• Mentored deer hunting
• Nature scavenger hunts
• Fungi
• Fish Id workshop
• Bird Id workshop
• STEM
• Weather vane and cloud ID station
• Storyboard trail (ex. the Lorax)
• Geology
• Sensory trail with braille text and sensory boxes
• Themed exercise (ex. animal exercises for kids) and
fitness trail

2022 Minsi Lake Corridor
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7.4 Programming Priorities
The following outdoor recreation and environmental
education programming opportunities are prioritized within
each respective management unit:

Gerald E. Seyfried Bear Swamp Park and
Archery Complex – Archery Complex
Management Unit #1
MU #1 is a high priority improvement area within the
Minsi Lake Corridor. This area contains the existing archery
range, archery trail, nature trail, and several areas of
sensitive habitats.
Recreation Programming opportunities unique to MU #1
include:
• Archery competitions
• Archery instruction
• Archery target shooting
• Archery camps
Environmental Education Programming opportunities unique
to MU #1 include:
• Guided nature hikes
• Habitats
• Water quality
• Plant identification
• Sensory hikes

Gerald E. Seyfried Bear Swamp Park
and Archery Complex – Bear Swamp
Management Unit #2
MU #2 is a high priority improvement area in the Minsi
Lake Corridor. This area contains the existing pavilion,
nature center, a nearly 1,500 linear foot long boardwalk,
open lawns, Olympic Field, existing trails, and wooded
habitat.
Recreation Programming opportunities unique to MU #2
include:
• Hiking/walking on boardwalk trail
• Proposed nature-based play area
• Picnic use/pavilion
• Organized group camping (by Facility/Group User
Permit only)
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Environmental Education Programming opportunities unique
to MU#2 include:
• Family camping weekend/scout camporees
• Dutch oven cooking
• Live wildlife presentations

Vernal Pools Management Unit #4
MU #4 is the most environmentally sensitive area in the
entire Minsi Lake Corridor. Due to the highly sensitive
nature of the vernal pools, visitation to this section of the
Corridor is discouraged.
Environmental Education Programming opportunities unique
to MU #4 include:

• Habitats
• Pollinators

• Approved academic and scientific research (by Special
Use Permit only)

• Astronomy
• Day camps

Totts Gap Management Unit #5

• Wildlife viewing

MU #5 contains a complex of buildings that, until two
years ago, housed the Totts Gap Arts Institute. For many
years, these structures originally housed the Totts Gap
Institute, a medical research facility. This former use is
described in Chapter 6.

Minsi Lake Management Unit #3
MU #3 is a high priority improvement area in the Minsi
Lake Corridor. This is the most accessible area within the
Corridor and provides the greatest diversity of recreation
opportunities. Existing and planned amenities will enable
the County, PFBC, Friends of Minsi Lake and other partners
to offer a wide range of programming and events.
Recreation Programming opportunities unique to MU #3
include:
• Fishing events, derbies, and competitions
• Fishing instruction
• Non-motorized boating, kayaking, canoeing,
paddleboarding
• Proposed nature-based playground
• Picnic use
• Proposed pavilions
Environmental Education Programming opportunities unique
to MU #3 include:
• Nature journaling stations
• Bird banding demonstrations
• Waterfowl/shorebird birding
• Habitats (ex. turtle, aquatic plants, etc.)

Within this location is a recommendation for the County ’s
regional maintenance facility. The existing buildings are
in usable condition; an architectural assessment was
performed and recommendations were made for stabilization
of the buildings (see appendix). Once renovated, these
structures have the potential to be utilized by the County
or its partners for indoor recreational or environmental
education programming.
Environmental Education Programming opportunities unique
to MU #5 include:
• Indoor environmental education activities and programs
(to be determined)
• Evening speaker series
• Outdoor classroom
• Amphibian migration nights
• Osprey nesting
• Day/week-long camps
• Rain garden demonstration area
• Native pollinator garden / bee hive demonstration area
• Backyard garden / habitat demonstration area (similar
to National Wildlife Foundation program)
• Insect and butterfly identification walks
• Frog pond / water garden observation

2022 Minsi Lake Corridor
Greenway & Stewardship Plan

202

Twin Lakes Management Unit #6
These two small lakes were created as a private recreational
area by the construction of a dam, reportedly by Dr. Stewart
G. Wolf, who for years operated the Totts Gap Institute
located at MU#5. Over the years, the bodies of water
have become naturalized and support fish life and create
a beautiful setting. However, due to the sensitive nature
of the resources in this management unit, including many
vernal pools, visitation is recommended to be purposely
minimized through only minimal improvements.
Recreation Programming opportunities unique to MU #6
include:
• Fishing
• Orienteering course
Environmental Education Programming opportunities unique
to MU #6 include:
• Amphibian migration nights
• Reptile and amphibian habitat
• Exclusive guided small group day/night hikes
• Approved academic and scientific research (by Special
Use Permit only)

Totts Gap Swamp – Management Unit #7
MU #7 contains some significant wetlands and vernal
pool areas but is heavily compromised by invasive species.
Extensive recreation use is not recommended in this MU.
There will be limited parking and trail access that also
provides connections to other regional trails.
Environmental Education Programming opportunities unique
to MU #7 include:
• Professional workshop/demonstration on vegetation
management (invasives removal, plantings natives, etc.)
• Approved academic and scientific research (by Special
Use Permit only)
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8
Implementation
Strategy

8.1 Probable Costs of Proposed Improvements
Cost estimates were prepared for all improvements proposed
in the 2021 Minsi Lake Corridor Greenway Study. Unit
costs are based on previously completed PennDOT District
5 projects, data industry standards, estimates used for
other similar park and greenway projects, and based on
the consultant team’s experience.

The implementation matrix delineates probable cost
totals, organized by greenway area and improvement
type (ecological stewardship, trails, facilities, signage).
The full cost estimate matrix is available in the appendix
of this report.

MINSI
MINSI LAKE
LAKE CORRIDOR
CORRIDOR GREENWAY
GREENWAY COST
COST SUMMARY
SUMMARY

Management Area
Management Area

1
2
3
4
5
6
7

1. Archery Complex
1. Archery Complex

2. Bear Swamp
2. Bear Swamp

3. Minsi Lake
3. Minsi Lake

4. Vernal Pools
4. Vernal Pools

5. Totts Gap
5. Totts Gap

6. Twin Lakes
6. Twin Lakes

7. Totts Gap Swamp
7. Totts Gap Swamp

Recommendation Type
Recommendation Type
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage
Ecology
Ecology
Facilities
Facilities
Trails
Trails
Signage
Signage

Sub Total Cost
Sub Total Cost
$151,812
$151,812
$231,770
$231,770
$162,800
$162,800
$17,700
$17,700
$613,050
$613,050
$305,200
$305,200
$1,016,500
$1,016,500
$19,000
$19,000
$1,361,113
$1,361,113
$112,600
$112,600
$40,210
$40,210
$23,350
$23,350
$252,465
$252,465
$57,000
$57,000
$175,860
$175,860
$3,700
$3,700
$38,405
$38,405
$352,391
$352,391
$104,700
$104,700
$21,000
$21,000
$2,139,197
$2,139,197
$21,500
$21,500
$151,600
$151,600
$14,500
$14,500
$354,619
$354,619
$23,900
$23,900
$245,900
$245,900
$23,250
$23,250

S
Su
ub
btto
otta
all -- A
Allll 7
7A
Arre
ea
ass

M o biliza t io n ( 2%)
M o biliza t io n ( 2%)
C o n s t r u c t i o n Su r v ey i n g ( 3 % )
C o n s t r u c t i o n Su r v ey i n g ( 3 % )
E r o s i o n a n d Sed i m en t a t i o n C o n t r o l ( 1 .5 % )
E r o s i o n a n d Sed i m en t a t i o n C o n t r o l ( 1 .5 % )
St o r m Wa t er M a n a g em en t ( 5 % )
St o r m Wa t er M a n a g em en t ( 5 % )
C o n s t r u c t i o n C o n t i n g en c y ( 1 0 % )
C o n s t r u c t i o n C o n t i n g en c y ( 1 0 % )
D es i g n , E n g i n eer i n g a n d P er m i t s t i n g ( 1 2 % )
D es i g n , E n g i n eer i n g a n d P er m i t s t i n g ( 1 2 % )

Total
Total Estimated
Estimated Costs
Costs -- All
All 7
7 Areas
Areas
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Total Area Cost
Total Area Cost

$564,082
$564,082

$1,953,750
$1,953,750

$1,537,273
$1,537,273

$489,025
$489,025

$516,496
$516,496

$2,326,797
$2,326,797

$647,669
$647,669

$
$
$
$
$
$
$
$
$
$
$
$

$
$8
8,,0
03
35
5,,0
09
92
2
1 6 0 ,7 0 2
1 6 0 ,7 0 2
2 4 1 ,0 5 3
2 4 1 ,0 5 3
1 2 0 ,5 2 6
1 2 0 ,5 2 6
4 0 1 ,7 5 5
4 0 1 ,7 5 5
8 0 3 ,5 0 9
8 0 3 ,5 0 9
9 6 4 ,2 1 1
9 6 4 ,2 1 1

$10,726,848
$10,726,848

Ecological Improvements
MU

Priority

High
1.Archery
Complex

Medium
Low

2. Bear
Swamp

High

Medium

High
3.Minsi Lake

Medium
Low

4.Vernal
Pools

5.Totts Gap

High
Medium

High

Medium

6. Twin Lakes

High
Medium

7.Totts Gap
Swamp

High

Medium

Summary of Major Improvements

Re-route trails away from wetlands and open water areas.
Control Phragmites using a combination of mowing and herbicide until fully eradicated.
Spot treat invasive forbs.
Ensure natural buffers to the margins of the wetland in adjacent parcels.
Conduct hemlock stand management plan.
Improve trail crossing through wetland to raised boardwalk to prevent hydrology impacts.
Consider an experimental deer exclosure plot to document seed bank regeneration.
Consider more detailed faunal and botanical studies.
Control localized invasive plants using appropriate methods
Convert margins lawn spaces into wildflower meadows.
Cut invasive vines and shrubs on edge of field/forest & Plant young trees and native shrubs.
Conduct adelgid prevalence assessment to prepare a hemlock stand management plan.
Plant trees such as swamp white oak, pin oak, shellbark hickory, black gum.
Plant understory trees and shrubs such as hop hornbeam, gray alder, elderberry.
Continue to steward the lake as a mosaic of open water and vegetated wetland habitats.
Control emerging invasives using existing protocols (common reed, purple loosestrife).
Control invasives in small clearings and along trails.
Design and install low-tech in-stream grade control structures (ex. beaver dam analogs).
Develop a conceptual planting plan (mosaic of upland forest, native meadows, and wetlands).
Sow native seed mixes following ample invasives control.
Stay in regular communication with PFBC.
Ensure submerged aquatic vegetation do not become dominated with invasives.
Plant native shrubs where possible.
Consider small boardwalk crossings for perpetually wet locations along the trail.
Consider replacing the weir box planks to allow for seasonal flushing and ponding of this area.
Consider investing in a more robust aquatic ecology assessment.
Conduct occasional invasive species management.
Hand distribute seed appropriate to the hydrology/associated plant community.
Conduct winter brushing of invasive trees, shrubs, and vines.
Communicate with landowners to promote and encourage preservation of this resource.
Coordinate with the utility company for invasive species management plan for ROW.
Ensure continued management of the fields in a manner that supports breeding grassland birds.
Coordinate with the Pennsylvania Game Commission (PGC) on osprey management.
Prevent regular access to these sites apart from invasive species management.
Enact an amphibian crossing program on Institute Drive (rainy nights in March and April)
Add American kestrel nest box in the westernmost field or on the building on site.
Remove hedgerows to west & south to increase suitability for nesting grassland birds.
Enact invasive species control - Winter brush invasive vines, trees, and shrubs
Aggressively prevent continued and illegal use of ATVs on this property.
Restore eroded and compacted soils from chronic ATV use in previous years.
Allow for scheduled access by organizations (research, birding groups, boy/girl scouts, etc.)
Target yellow-breasted chat and golden-winged warbler with the habitat restoration efforts.
Conduct spot treatments for invasives, especially invasive shrub control.
Protect wetlands. Control invasives species in the upland buffers surrounding these wetlands.
Monitor to ensure a native succession occurs as ash trees die.
Winter cut and stump treat ALL invasive shrubs in former agriculture fields.
Sow heavy amounts of native meadow seed and cover crop.
Conduct a more detailed botanical and herpetofaunal study in this MU/
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8.2 Design Permitting and
Engineering
Chapter 105/106 General Permit
The construction of bridges, boardwalks, and restoration
plantings will require a PaDEP chapter 105/106 general
permit. To complete the permit application, the delineation
of wetlands will be required. During the permit process
it may be determined that a survey for bog turtle habitat
be conducted, and a follow up bog turtle survey could
be required.

NPDES Permits
Construction projects that involve the disturbance of more
than one acre of earth will require a National Pollutant
Discharge Elimination System (NPDES) permit. The permit
is a federal requirement that is administered at the state
level with the overall goal to improve water quality.
The permit plans are divided into two (2) parts. First, all
project phases must comply with the stipulations of PA
Code Chapter 102, Erosion and Sediment Control and
are reviewed and approved by the local Conservation
District. The Erosion & Sedimentation Pollution Control
plans (ESPC) are to be implemented by the contractor
throughout construction until the site is stabilized by
permanent plant growth. A second part of the NPDES
permitting process is proposed stormwater management
areas. The Post Construction Stormwater Control Plans
(PCSC) are designed to manage stormwater for the 2-year
storm event with the goal of infiltrating it into the ground.
BMP facilities are to be constructed during the project,
recorded as part of the property deed, and maintained by
the site owner for the life of the improvement.
In some cases, local conservation districts will waive NPDES
requirements for trail projects that disturb slightly more
than 1 acre of land. Conservation districts usually wish
to review the project development plan, even if it will be
constructed in phases. The Greenway and Stewardship Plan
identifies general types and locations of BMP facilities that
may be required to secure required permits.
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8.3 Potential Partners
Local, County, regional, and state partners can help
Northampton County advance the recommendations of
the 2021 Minsi Lake Corridor Greenway Stewardship
Plan. The following partners can be important advocates
and can assist the County as it pursues grant funding for
specific projects.
It is important that all partners communicate regularly as
the County advances the recommendations made in this
document. Northampton County should seek to expand
and foster existing partnerships.

Local / County / Regional partners:
• The Friends of Minsi Lake
• Northampton County Parks, Recreation, and Open
Space Advisory Board
• Upper Mt. Bethel Township
• Northampton County Federation of Sportsmen’s Clubs
• Jacobsburg Environmental Education Center (DCNR)
• National Parks Conservation Association
• Discover Lehigh Valley
• Slate Belt Rising
• Bangor Area School District
• The Nature Conservancy
• Lehigh Valley Center for Independent Living
• Kittatinny Ridge Coalition
• Academic Institutions: East Stroudsburg University,
Lafayette College, Moravian University
• Delaware Water Gap National Recreation Area (NPS)
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8.4 Funding Sources

State partners:
• Pennsylvania Fish and Boat Commission
• Department of Conservation and Natural Resources
(DCNR)
• Department of Community and Economic Development
(DCED)
• Pennsylvania Game Commission

The following is a summary of grants, programs, funds, and
other potential partnerships/sources that can assist with the
funding of Minsi Lake Corridor Greenway improvements.
Various sources can be pursued during improvement phases,
based on availability of funds aligning goals of partner
agencies, and County priorities for each year.

• Pennsylvania Department of Transportation (PennDOT)

Pennsylvania Department of Conservation &
Natural Resources (PA DCNR)

• Pennsylvania Infrastructure Reinvestment Authority
(PennVEST)

Community Conservation Partnership Program (C2P2)

Partner Coordination
Northampton County or a local non-profit should organize
a regular round table meeting to gather all partners. This
meeting can include federal, state, regional, and local
partners that have an interest or role in the Minsi Lake
Corridor region. This meeting can:
• Identify important data gaps.
• Identify which organizations are working on what
initiatives.
• Share what different organizations have learned.
• Identify and discuss funding opportunities and
partnerships.
• Help coordinate resources for upcoming projects and
initiatives.
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The Community Recreation and Conservation Program
through the PA DCNR Community Conservation Partnership
Program (C2P2) provides funding to municipalities and
authorized nonprofit organizations for recreation, park,
trail, and conservation projects. These include planning for
feasibility studies, trail studies, conservation plans, master
site development plans, and comprehensive recreation park
and open space and greenway plans. In addition to planning
efforts, the program provides funding for land acquisition
for active or passive parks, trails and conservation purposes,
and construction and rehabilitation of parks, trails, and
recreation facilities. Most of these projects require a 50%
match, which can include a combination of cash and/or
non-cash values. Grant applications for the C2P2 program
are accepted annually—usually in April.
More information can be found at: http://www.dcnr.state.
pa.us/brc/grants/grantpolicies/index.html

PROJECT & ACTION TOPICS

POTENTIAL STATE / FEDERAL
FUNDING PROGRAMS & PARTNERS
C2P2: Community Recreation and Conservation
Planning

Recreation
Planning

Conservation
Planning

Feasibility
Studies *

O

O

O

C2P2: Motorized and Non-motorized Trail
Development (flow thru Federal)

O

O

C2P2: Rivers Conservation - Planning

O

O

Park Amenities
(trash receptacles,
benches, etc.)

Stream and
Riparian
Restoration

Stormwater
Management (green
infrastructure, etc.)

Erosion
Control (w/
primary
element

O

O

O

O

O

O

O

O

Habitat
Enhancement
or Restoration

Deer
Exclusion
Fencing

C2P2: DCNR Riparian Forest Buffers - Development

O

Scientific Environmenta
Research**
l Education

O

O

O

O

O

O

O
O

O

O

O
O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O
O

O

PFBC: SWG Grants

O

NUCFAC (USDA-US Forest Service)

O

NOAA: SeaGrant Pennsylvania

O

O

O

O

O

O

O

O

NFWF: 5-Star and Urban Waters Restoration

O

O

O

O

O

O
O

NFWF: Delaware River Restoration Fund

O

O

DEP: Environmental Education Grants

SFI Conservation Grants

Faunal
Surveys

O

O

DCNR: WRCP

PENNVEST: CWSRLF

Monitoring

O
O

DCED: GTRP - Development

Short or Long-term
Vegetative
Management

O

C2P2: Rivers Conservation - Development

DCNR: Land & Water Conservation Fund
(LWCF) (flow-thru Federal) - Development

Invasive
Plant
Control

O

C2P2: Park / Trail Rehabilitation / Development

C2P2: Peer / Circuit Rider Management

Signage
(wayfaring,
interpretive)

Scientific
Trail
Research Building or
Planning** Re--routing

O
O

O

O

O

O

O

O

O

O

O

O

O

O
O

O
O

O

O

O

O

O

OSI: Delaware River Watershed Fund

State

Federal

Non-Profit
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Land and Water Conservation Fund (LWCF)
The Land and Water Conservation Fund (LWCF) State
Assistance Program, established in 1965, is a federal
source of funding distributed to all states by the U.S.
Department of the Interior’s National Park Service.
The program provides matching grants for the acquisition
and development of public outdoor recreation areas
and facilities. DCNR administers the LWCF Program for
Pennsylvania.
More info at: http://www.dcnr.state.pa.us/brc/grants/
grantpolicies/index.html
Wild Resource Conservation Program
Each year, these funds support the survey, research,
management, and conservation of wild resources through
DCNR’s Wild Resource Conservation Program (WRCP).
WRCP identifies research and conservation needs on the
Commonwealth’s native flora and non-game wildlife.
The program provides grants and facilitates the flow of
information between researchers, conservationists, and
educators.
More info at: https://www.dcnr.pa.gov/Conservation/
B i o d i v e r s i t y / Wi l d Re s o u r c e C o n s e r v a t i o n Pr o g r a m /
Pages/default.aspx#:~:text=Wild%20Resources%20
Conservation%20Program%20The%20Wild%20
Resources%20Conservation,conservation%20of%20the%20
commonwealth%E2%80%99s%20flora%20and%20nongame%20fauna.
DCNR Forest Buffer Program
The Riparian Forest Buffer Program through PA DCNR
provides funding for organizations implementing a variety
of forest buffers including conventional riparian forest
buffers and multi-functional buffers. Pennsylvania has
a goal of planting 95,000 acres of riparian buffers by
2025 to improve state waterways and the Chesapeake
Bay. There is no match required to be eligible for this
grant. Grant applications are usually accepted October
to late December.
DCNR has provided funding to County Conservation
Offices. Grants awards are made by the local conservation
office for the planting of multi-functional buffers.
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M o r e i n f o r m a t i o n i s a v a i l a b l e o n t h e PA D C N R
website: https://www.dcnr.pa.gov/Conservation/Water/
RiparianBuffers/Pages/default.aspx

Pennsylvania Department of Community and
Economic Development (PA DCED)
Commonwealth Financing Agency (CFA) - Greenways,
Trails and Recreation Program (GTRP)
The Greenways, Trails, and Recreation Program (GTRP)
provides funding for: public park and recreation area
projects, greenway and trail projects, and river or creek
conservation projects. The program requires a 15% local
cash match of the total project cost and DCED share must
not exceed $250,000. Applications are typically due in
late May.
More information can be found at: https://dced.pa.gov/
programs/greenways-trails-and-recreation-program-gtrp/

Pennsylvania Department of Environmental
Protection (DEP)
DEP Growing Greener Watershed Protection Program
Funded through the state Growing Greener Environment
Stewardship Funds, applications should be targeted toward
clean-up of non-point source pollution. The grant will
fund local watershed-based conservation projects with
the average award totaling $150,000 and requires a
15% match from a non-DEP fund source. Applications
are typically due in January.
More information on this program can be found at
the DEP website: http://www.dep.pa.gov/Citizens/
GrantsLoansRebates/Growing-Greener/Pages/default.aspx
DEP Non-Point Source Implementation Programs Grant
Provides funding assistance for projects aimed at
implementing Pennsylvania’s Non-point Source Management
Program. Targeted projects include control of urban
runoff,and natural channel design/stream bank stabilization
projects. The grant will fund local projects with the average
award being $200,000. Applications are typically due
in July.
More information on this program can be found at the
DEP website: http://www.dep.pa.gov/Business/Water/
PlanningConservation/NonpointSource/Pages/default.aspx

PennVEST (Pennsylvania Infrastructure
Investment Authority)

$2.5 million per year, shared equally between the Fish &
Boat Commission and Game Commission.

PennVEST offers both grants and low interest loans for
projects that help to manage stormwater and improve
water quality. Several recommendations for Minsi Lake
greenway corridor may attract PennVEST funds, since they
include stormwater BMPs.

The State Wildlife Grants program (SWG) is the nation’s
core program for preventing species from becoming
endangered. This program provides needed funds to states
to develop and implement conservation actions identified in
their State Wildlife Action Plan. These funds benefit wildlife
and their habitat, including species not hunted or fished.

More information can be found at: https://www.pennvest.
pa.gov/Information/Funding-Programs/Pages/default.aspx
Clean Water State Revolving Fund (CWSRF)
The PENNVEST Clean Water State Revolving Fund (CWSRF)
provides affordable financing for wastewater and certain
other projects throughout Pennsylvania for the construction,
improvement, extension, expansion, repair or rehabilitation
of wastewater collection, treatment or disposal facilities,
storm water management, nonpoint source pollution controls
including but not limited to agricultural best management
practices and watershed and estuary management.
The program offers low interest loans with flexible terms
and principal forgiveness funds where applicable and
available.
PENNVEST performs similarly to a bank for the CWSRF
program in Pennsylvania and manages the financial
aspects of the fund, while the Department of Environmental
Protection is the technical arm for the program. The
seed money for the CWSRF has been distributed to states
annually under Congressional authorization pursuant to
the Clean Water Act of 1987. The funds and the program
are administered nationally by United States Environmental
Protection Agency (EPA).
More info at: https://www.pennvest.pa.gov/Information/
Funding-Programs/Pages/Clean-Water-State-RevolvingFund.aspx

Pennsylvania Fish & Boat Commission
(PFBC)
State Wildlife Grants Program (SWGP)
Created in 2000 by Congress, SWG has enabled the
Pennsylvania Fish & Boat Commission and Pennsylvania
Game Commission to direct conservation efforts toward
species in decline or vulnerable to decline, with the goal
of preventing endangered species listings. State Wildlife
Grant funding to Pennsylvania has ranged from $1.5 to

Since 2001, the Pennsylvania Fish & Commission has
supported more than 60 fish, amphibian, reptile, and
freshwater invertebrate conservation projects through State
Wildlife Grant funding, including research, species surveys,
habitat improvement, and other efforts.
More info at https://www.fishandboat.com/Resource/
StateWildlifeGrantProgram/Pages/default.aspx

U.S. Forest Service
National Urban and Community Forestry Advisory
Council
The National Urban and Community Forestry Advisory
Council (NUCFAC) is a Congressionally designated
advisory council to the Secretary of Agriculture on urban
forestry and related issues. The 1990 Farm Bill created
NUCFAC to bring together the wide variety of voices raised
about a common concern: the present health and future
preservation of America’s urban forests. NUCFAC was
founded to synthesize the full spectrum of views into a
consistent vision, as a foundation for practical policy on
urban forestry and related natural resources.
NUCFAC evaluates innovative grant proposals that help
to implement the Ten-Year Action Plan and recommends
them for funding to the Secretary of Agriculture.’
More info at: https://www.fs.usda.gov/managing-land/
urban-forests/ucf/nucfac

National Oceanic and Atmospheric
Administration (NOAA)
Pennsylvania Sea Grant
Sea Grant is a Federal-University partnership program
that brings science together with communities for solutions
that work.
The National Sea Grant College program was established
by the U.S. Congress in 1966 and works to create and
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maintain a healthy coastal environment and economy.
The Sea Grant network consists of a federal/university
partnership between the National Oceanic and Atmospheric
Administration (NOAA) and 34 university-based programs
in every coastal and Great Lakes state, Puerto Rico, and
Guam. The network draws on the expertise of more than
3,000 scientists, engineers, public outreach experts,
educators, and students to help citizens better understand,
conserve and utilize America’s coastal resources.
More info at: https://seagrant.noaa.gov/ProgramLocations/PA

National Fish and Wildlife Foundation
NFWF supports conservation efforts in all 50 states and U.S.
territories. More than 18,600 projects have been supported
since founding – are rigorously evaluated and awarded to
some of the nation’s largest environmental organizations.
Financial commitments since the organization’s founding
total $6.1 billion.
Delaware River Restoration Fund
The Delaware River Restoration Fund (DRRF) is dedicated
to improving the water quality and accelerating restoration
of habitats of the Delaware River and its tributaries. The
fund was launched in late 2013 to help community-based
nonprofits, municipalities and landowners efficiently
work together to clean up and restore polluted waters
and improve habitat in strategic geographies within the
Delaware Watershed.
The DRRF awards approximately $2 million per year in
competitive grants for three priority strategies: stewardship
of working lands and delivery of agriculture conservation
practices; restoration of wetlands, floodplains and stream
corridors; and promoting adoption of green infrastructure
in urban/suburban landscapes. The fund also commits
a subset of resources to grants that propose innovative
conservation approaches. In six years, the fund has invested
a total of $14.7 million in 90 projects, leveraging more
than $23.36 million in conservation resources.
More info at: https://www.nfwf.org/programs/delawareriver-program
The Five Star and Urban Waters Restoration Program
The Five Star and Urban Waters Restoration Program focuses
on the stewardship and restoration of coastal, wetland and
riparian ecosystems across the country. Its goal is to meet
2022 Minsi Lake Corridor
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the conservation needs of important species and habitats,
providing measurable and meaningful conservation
and educational outcomes. The program requires the
establishment and/or enhancement of diverse partnerships
and an education/outreach component that will help shape
and sustain behavior to achieve conservation goals.
To date, the Foundation has funded over 800 projects in
50 states, including the District of Columbia, Puerto Rico,
and the U.S. Virgin Islands, through this program. More
than $18 million in grants has leveraged more than $67
million in other funds or donated services.
More info at: https://www.nfwf.org/programs/five-starand-urban-waters-restoration-grant-program

Sustainable Forestry Initiative (SFI)
The Sustainable Forestry Initiative (SFI) is a North American
‘forest certification standard’ a non-profit organization. The
Sustainable Forestry Initiative is the world’s largest single
forest certification standard by area and is headquartered
in Ottawa, Ontario Canada and Washington D.C. USA.
SFI works with the forest sector, brand owners, conservation
groups, resource professionals, landowners, educators,
local communities, Indigenous Peoples, governments and
universities. SFI standards and on-product labels help
consumers make responsible purchasing decisions.
Conservation Grants Program
The SFI Conservation Grants Program fosters partnerships
between organizations interested in improving forest
management in the United States and Canada, and
responsible procurement globally. Projects address topics
of current importance such as improving wildlife habitat
management and conservation of biodiversity, avoiding
controversial sources of fiber such as those resulting from
illegal logging.
Since 2010, SFI has awarded 66 grants totaling more than
$4.4 million to foster research and pilot efforts to better
inform future decisions about our forests. When leveraged
with project partner contributions, total investment exceeds
$11 million.
The grant program builds on the fact that SFI is the only
forest certification standard in North America that requires
participants to support and engage in research activities
to improve forest health, productivity and sustainable
management of forest resources, and the environmental

benefits and performance of forest products. Since 1995,
SFI program participants have invested more than $1.6
billion in forest research activities. https://forests.org/
conservationgrants/

projects. The Delaware River Watershed Protection Fund
now has $11 million available to support land acquisition;
not more than $2.2 million will be allocated for Farm
Buffer Grants.

Open Space Institute (OSI)

More info at: https://www.openspaceinstitute.org/funds/
delaware-river-watershed-fund

Established in 1964, the OSI seeks to preserve scenic,
natural and historic landscapes for public enjoyment,
conserve habitats while sustaining community character,
and help protect the environment. OSI uses policy initiatives
and ground-level activism to help accomplish its goals.
Delaware River Watershed Protection Fund
Launched in 2014, the Delaware River Watershed Protection
Fund seeks to ensure abundant, clean water through support
of land protection and improved land use planning, as
part of the broader Delaware River Watershed Initiative,
a coordinated effort involving 65 organizations working
together to protect and restore clean water in the Delaware
River watershed. The Initiative, generously supported by the
William Penn Foundation and now entering a second phase,
supports land protection, restoration and water quality
monitoring in eight regions of the watershed. The William
Penn Foundation has also commissioned an assessment of
the contribution of capital investments in protection and
restoration to ensure water quality.
The Fund also makes short-term, low-interest loans to
bridge gaps in public or private funding for land protection

Legislative Funding
State and federal elected officials can sometimes include
items into legislation for worthy projects in their districts.
A conversation between county and municipal officials and
legislators is the way to begin this process. This type of
funding should be targeted toward capital improvement
projects.

Private Foundations
There may be regional corporations and foundations that
support public works such as park development. Competition
for these funds is usually brisk, but opportunities should be
researched. Funding is often to non-profit organizations.
Foundations and institutions represent another potential
source of funding for education-related site improvements
and programming. Grants are available to support student
field trips, provide teacher training in science, and provide
other educational opportunities. Education tied to research
can increase the pool of potential funds. The science
community and research institutions are the logical starting
points for solicitation foundation funds.
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9
Phase II – Schematic
Concept Designs and
Recommendations

9.1 Introduction
The Minsi Lake Corridor Greenway & Stewardship Plan
recommends site facility and ecological improvements
along with management practices that are designed
to protect the Corridor ’s resources while making
appropriate areas available for public recreational
and educational use. This Chapter is a prioritized
implementation strategy of improvement projects the
County intends to advance with initially.
The highest priorities for improvements in the Minsi Lake
Corridor were determined for five Management Units.
These priorities were determined by several factors
including but not limited to: Balancing recreational
facility improvements with habitat protection and
enhancement; A distribution of improvements over a
wide area of the Corridor; and increasing appropriate
human access to sections of the Corridor.
These priority areas are:
• Gerald E. Seyfried Bear Swamp Park and Archery
Complex – Archery Complex MU # 1
• Gerald E. Seyfried Bear Swamp Park and Archery
Complex – Bear Swamp MU #2
• Minsi Lake Raised Observation Platform – MU #3
• Vernal Pools Amphibian Underpasses / Protection –
MU #4
• Totts Gap Swamp – MU # 7
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9.2 Gerald E. Seyfried Bear
Swamp Park and Archery
Complex – Archery Complex
Management Unit #1
This is one of the most popular recreational areas
in the Minsi Lake Corridor. As the archery range
and trail have aged with heavy and frequent use,
the facilities are in need of repair / replacement.
Proposed improvements include renovation of
the archery range, parking lot, ADA accessibility
upgrades, lawn conversion, and pedestrian crossing.
These upgrades can allow for future opportunities of
archery competitions, target shooting, instruction,
and camps.
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9.3 Gerald E. Seyfried Bear Swamp
Park and Archery Complex – Bear
Swamp Management Unit #2
The Bear Swamp MU presents one of the most exciting
opportunities in the Corridor for visitors to view the
extensive wetland and habitat areas. Prior to replacing
the 1,500-foot-long boardwalk that traverses the swamp,
other more modest improvements are suggested that will
inform and educate visitors about the “Magic of Minsi”
that presents itself so dramatically at Bear Swamp.
These proposed priority improvements include relocation of
the nature center, new accessible parking area, nature based
play area, accessible route, pavilion, and connection to the
proposed Northern Tier Trail. Conceptual Improvements of
the Boardwalk Trail are also shown. These upgrades can
allow for future opportunities for environmental education
programming.

Conceptual Improvements
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Detailed Plan - Bear Swamp at
Gerald E. Seyfried Bear Swamp
Park and Archery Complex
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9.4 Minsi Lake Management Unit #3

e

The County continues to work on the design, engineering,
permitting, and construction of a 1500’ long x 6’ wide
environmentally low impact, elevated, outdoor walkway
system and a 40’x18’ lakeside observation deck on the
west end of the Lake Trail. The walkway and observation
deck will provide opportunities and be accessible for all
park visitors to experience the panoramic views of Minsi
Lake, wildlife observation, bird watching, and nature
photography. The map shows the proposed location of
the elevated walkway and observation deck.

Blu

Even though Minsi Lake is the most visited location in the
Minsi Lake Corridor, this location provides some of the
best bird and wildlife viewing locations in the Corridor.
Additionally, given the size of the lake and its “ big sky ”
views, it is one of the most scenic areas in the Corridor.
As mentioned in Chapter 3 – Inventory and Analysis of this
report, the County is currently in the process of adding
new amenities and facilities at the lake.

Google Maps, Cheng Zheng - Augustine Wildlife Area, Delaware
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9.5 Vernal Pools Management Unit #4
If there are animals that are iconic to the Minsi Lake Corridor,
they are the many species of Amphibians that populate the
wetlands, creeks, and vernal pools that make the Minsi Lake
Corridor one of the most unique and important natural areas
in the Commonwealth. As noted in Chapter 6 – Site Wide
Recommendations, the Eastern red spotted newt or salamander
(also known as the Red Eft) was “adopted” as the report logo.
These amphibians emerge each spring (typically on rainy
nights in March), and they can be seen crossing roads and
parking lots throughout the Corridor. Motorists are generally
unaware of this procession and, as a result, hundreds (perhaps
thousands) of these creatures can be killed by motor vehicle
tires.
To mitigate this loss of life, six (6) amphibian crossing
underpasses (18-inch diameter culvert pipes) are recommended
to be installed along key sections under Institute Drive. These
tunnels will provide safe passage for small wildlife within the
Corridor where amphibian migration takes place. The plans
show approximate locations for these underpasses. The County
should consult with a herpetologist to more exactly locate
these underpasses so that they have the greatest chance of
transporting the largest number of amphibians. The County
should work with Upper Mt. Bethel Township to implement
partial road closures on select rainy nights in the spring to
minimize amphibian migration fatalities.

Conceptual Improvements
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Conceptual Plan Amphibian Crossing Locations
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9.6 Totts Gap Management Unit #5
There is potential to rehabilitate the existing buildings
and upgrade the existing driveway and parking lot for
accessibility. Building renovations can allow for indoor
shared use including environmental education, programs,
and a County maintenance facility. Environmental education
opportunities can be enhanced with an outdoor classroom,
rain gardens, trails, and viewing of the Osprey Nest
Platform.

Conceptual Improvements
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Detailed Plan - Totts Gap
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9.7 Twin Lakes Management Unit #6
Proposed installation of a new small parking area with gates
and bollards will serve as a trailhead and reduce ATV or
off-road vehicles by securing access to the site.
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Totts Gap Roa
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9.8 Totts Gap Swamp Management
Unit #7
Proposed installation of a new small parking area with
gates and bollards will serve as a trailhead for hunting
and connections to the Northern Tier Trail, Appalachian
Trail, Delaware Water Gap National Recreation Area, and
other Management Units.

5-Car Parking Area
National Park Drive
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Appendix I – Vegetation
Appendix II – Avifauna
Appendix III – Totts Gap Existing Building
Stabilization Scope of Work
Appendix IV – Public Meeting Notes
Appendix V – Committee Meeting Notes
Appendix VI – Key Person / Agency Meeting Notes
Appendix VII – Focus Group Meeting Notes
Appendix VIII – Wikimapping Complete Results
Appendix IX – Public Comments on Draft Plan
Appendix X – County Resolution 105-2021 –
Renaming the Bear Swamp Park and Archery
Complex as the Gerald E. Seyfried Bear Swamp Park
and Archery Complex

10
Appendix

