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Executive Summary

The Appalachian Mountain Club (AMC) is an America’s oldest nonprofit outdoor
recreation and conservation organization. The organization promotes the protection,
enjoyment, and wise use of the mountains, rivers, and trails of the Appalachian region.
Based in Boston MA, the AMC counts some 90,000 members in 12 chapters, from
Washington DC to Maine.

The Delaware Valley chapter, the focus of this project, has approximately 5,000 members
and is centered in the Philadelphia metropolitan area. There are two sub-groups within
the chapter, which are not geographically located in the Philadelphia region; the Lehigh
Valley Group which focuses on the Allentown-Bethlehem-Easton area; and the Mid-
Jersey Group, which focuses on central New Jersey. Both sub-groups schedule activities
and events that are also part of the Delaware Valley schedule.

The Delaware Valley chapter hosts scores of hiking events per year, which are organized
by volunteer leaders. The locations of the hikes are scattered throughout the Delaware
Valley region and beyond. All hike participants are required to fill out a sign-in sheet at
the beginning of each hike; the location of the hike, date, level of difficulty and miles
hiked are included. After a hike, the sign-in sheets are transferred to the hiking chair-
person, who collects and tabulates this data, via Microsoft Access. As a result of this
record-keeping, the chapter produces copious amounts of data that can be used to readily
perform spatial analysis.

To date, the chapter has never analyzed how its hikes, leaders and participants are
distributed and related to each other. Additionally, the chapter has never produced a map
that highlights all of the various hiking sites located within its boundaries.

Focus/Goals of Project
e Conduct analysis and subsequent production of maps that determines spatial
distribution/correlation of hike locations, hike leaders and hike participants,
providing an overview of hiking sties that are utilized or underutilized.
0 The period of the study spans 18 months, beginning in January 2006 and
ending June, 2007



Map Project

Processing the Chapter’s Tabular Data

The chapter utilizes Microsoft Access databases to track hike information, including
membership lists, locations hiked, hike leaders, and miles hiked at each location. This
data was converted into Excel files, and then simplified (unnecessary attributes deleted).
The files created are:

e Membership: Includes the population of chapter members, per zip code.

e Hike Sites: Hiking locales used by the chapter. It also includes any and all hike
sites (within reason) that were not utilized by the chapter.

e Hiked Sites: Includes the locations for all hikes conducted for the chapter,
including number of participants, miles hiked, etc.

All hike sites utilized in this project are federal, state, county local and private units,
which have a minimum of 5 miles of hiking trails.

Data Issues

Chapter population- Since there is no method to differentiate between active/non active
members; all chapter members listed in the database were included in the analysis.

Hike leaders- Upon review of the approved hike leader list, it was determined that many
hike leaders were not active in leading hikes during the analysis period. These individuals
were included in the analysis.

Specific hike sites correlated to individual hikers- A one to one relationships between
hike events and individual hikers attending those events was not possible; the database
files pertaining to hike participation describes hike site and number of hikers, but does
not contain the names of individual hikers who participated.

Hike locations not determined- Some hikes (<10) at local level could not be located, and
were therefore not included in the analysis.

Insufficient hike information submissions- There were numerous event entries missing
hike miles and/or # of participants, and were therefore not included in the analysis.

Naming hike locations- It was found that there is some amount of inconsistency and
ambiguity in hike event naming by leaders. In some cases, it was quite difficult to
ascertain exactly were a hike event occurred. Therefore, some sites may be categorized
differently than the hike leader intended.

Some of the many examples include:



“AT Hike, Northern NJ” versus “AT, NJ Section 1”
“Delaware Water Gap Hike” versus “Delaware Water Gap, Mt Mohican Loop”
“Hike to Manayunk” versus “Schuylkill River Trail/Manayunk”

After data was collected and prepared, a series of six analyses in ARCMap were
performed, which include:

Demographic Analysis

Frequency of Hikes

Potential Hike Locations

Underutilized Hike Site

Actual Hike Sites and Cumulative Miles Hiked
Site Analysis
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Demographic Analysis

The Demographic Analysis and resultant map identifies the distribution of the chapter’s
members, per zip code, using graduated quantity value symbology, where darker green
implies a higher population density, lighter greens imply less density, and white implies
no population.

Chapter Geographic Center, located in Schuylkill County, approximately 70 miles
northwest of Philadelphia. The Chapter Population Center is located in Montgomery
County, approximately 20 miles northwest of Philadelphia. Both centers were identified
via ARCMap’s mean center method.

Key points of the distribution analysis include:

e The densest population occurs in a band in the Pennsylvania/Delaware counties
that run along the west side of the Delaware River. This band then continues east
of the river and includes the New Jersey counties of Mercer and Hunterdon.

e Somewhat lesser population densities occur in the Pennsylvania counties of
Lancaster, Lehigh and Monroe, and Warren County, in New Jersey.

e A large population is present outside the chapter border in New Jersey, primarily
in Middlesex, Somerset and Sussex counties.

e 11 counties in western and northern Pennsylvania have no chapter members

The Demographic Analysis also identifies the locations of approved hike leaders, per zip
code, which are represented by graduated point symbology, where higher densities are
represented by larger points.

Key points of the leader analysis include:

o Nearly all of the hike leaders are found within a 50 mile radius of the Chapter
Population Center.

e The counties with the highest density of hike leaders are Pennsylvania’s Bucks,
Chester, Delaware, Montgomery, Northampton and Philadelphia counties.

e Pennsylvania counties Berks and Lancaster, despite sizable populations, have few
hike leaders.

e The entire state of Delaware has less than 10 leaders, all of which are found in
Kent County.

e Southern New Jersey, which includes the counties of Cape May, Cumberland,
Salem, Atlantic, Ocean have no hike leaders, despite sizable populations.

e New Jersey counties Gloucester, Camden and Burlington have sizable
populations, but relatively few hike leaders.



Frequency of Hikes
Appalachian Mountain Club
Delaware Valley Chapter

Catskills State Park

C

/

C

SGL.106 (Pulpit/Pinnacle) O 5
/\ChapterGeraphic enter € oAIIentown C ¢
e C C

D&R Canal SP-"Delaware Section C \‘

¢ c (

C ) Princeton ¢ A9

Reading c Ol ¢ '

© e

Chapter Population Centér(

7 ‘ Q C o ( N C
v C
LgWisSahickon Valley, Park

fancaster N |
Valley Forge NHP ¢C _Philadelphia 1
3 Y rorg QWestie\s‘t WY N j
LA |
\ ” |
e o
< 7 < 8W|Im|ngton L J
Hammonton 7
\ | (o} ) ¢ /,
ineland 7
t‘?antic Cit
el Y

2,
Y

This map represents the frequency of hikes,
at each site, from January 2006 to June 2007. Dover
The frequency was detemined by the summation °
of all hikes, provided to the chapter's hiking
chairperson, via participation sign-in sheets.

The hikes sites represented are federal, state, _—
county and other.
} 0 5 10 20 30 40 50
"

) Miles

Legend
Frequency of Hikes,
Per Site —— AMC Delaware Valley Chapter Border
« 1 Major Trails
2-10 —— County Borders
11-20
21-50

¢
¢
(
( 51-150

Projection: USA Contiguous Albers Equal Area Conic

Datum: GCS North American 1983

Data Source: Appalachian Mountain Club, Delaware Valley Chapter
Map produced by Kevin Burkman, Rutgers University, December 2007




Frequency of Hikes

The Frequency of Hikes analysis and resultant map identifies the frequency of hikes at
each site hiked during the analysis period. The frequency was determined by summing all
hikes sites, provided to the chapter’s hiking chairperson, via participation sign-in sheets.
The frequency is represented with graduated point symbology, where higher frequencies
are identified by larger points, and lesser frequencies with smaller points.

Ranking of the sites with 10 highest frequencies:

Rank | Site Frequency
1 Valley Forge NHP, PA 131
2 Wissahickon Valley Park, PA 128
3 Delaware and Raritan Canal State Park, NJ (Delaware River Section) 53
4 Catskills State Park, NY 43
5 Delaware Water Gap NRA, NJ (Mohican Center) 18
6 Perkiomen Trail, PA 17
7 PASGL 106 (Pulpit/Pinnacle) 14
8 Appalachian Trail Pennsylvania Section 2 9
9 Nockamixon State Park, PA 9
10 Norristown Farm Park 9

Key points of the frequency analysis include:
Only 2 sites out of the 10 highest ranked sites (Catskills State Park, NY, Delaware
Water Gap NRA NJ/Mohican Center) are farther than 50 miles from the chapter’s

population center.

A majority of the chapter’s hikes occurs along a 30 mile corridor along the
Pennsylvania/New Jersey border, coinciding with dense chapter and hike leader

populations.

There is a large distribution of hikes outside of the chapter border, primarily in

Middlesex, Somerset and Sussex counties of New Jersey.

Catskills State Park, NY, while lying well out of the chapter’s borders, ranks very

high in terms of frequency.

Consult Appendix B for rankings of all hike site frequencies.
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Potential Hike Locations

The Potential Hike Locations analysis and resultant map represents the distribution of
hike sites within the chapter’s border and nearby sites beyond the border. The sites are
segmented into 3 categories, based on miles of hiking trails available (5-10 miles, 11-20
miles and >20 miles) and are represented by graduated point symbology. The hike sites
were generated from the research of sites hiked by the chapter during the analysis period,
and hiking and regional guidebooks, maps, government agencies and websites.
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Actual Hike Sites and Cumulative Miles Hiked

The Actual Hike Sites and Cumulative Miles Hiked and resultant map represents the
distribution of hike sites and cumulative miles at each hike site, during the analysis
period. The mileage for each site was determined by multiplying the number of
participants by the number of miles hiked, per event. A summation for each hike site was
then performed. This data was generated from hike event information submitted to the
chapter’s hiking chairperson, via participation sign in sheets.

e Ranking of sites and corresponding cumulative mileage:

Rank | Site Mileage
1 Valley Forge NHP, PA 14,223
2 Wissahickon Valley Park, PA 10,239
3 Delaware and Raritan Canal State Park, NJ (Delaware River Section) | 2,974
4 Catskills State Park, NY 2,105
5 Delaware Water Gap NRA, NJ (Mohican Center) 1,845
6 PASGL 106 (Pulpit/Pinnacle) 1,408
7 Perkiomen Trail, PA 1,406
8 Pennypack Environmental Trust, PA 1,064
9 Hickory Run State Park, PA 911
10 French Creek State Park, PA 808

Key points of the cumulative miles hiked analysis include:

e Only 3 sites out of the 10 highest ranked sites (Catskills State Park, NY, Delaware
Water Gap NRA NJ/Mohican Center and Hickory Run State Park, PA) are farther
than 50 miles from the chapter’s population center.

e A majority of the chapter’s hikes and subsequent cumulative mileage occurs
along a 30 mile corridor along the Pennsylvania/New Jersey border, coinciding
with dense chapter and hike leader populations.

e There is a large distribution of hikes outside of the chapter border, primarily in
Middlesex, Somerset and Sussex counties of New Jersey.

e Catskills State Park, NY, while lying well out of the chapter’s borders, ranks very
high in terms of cumulative miles.

Consult Appendix C for rankings of all cumulative miles hiked.
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Underutilized Hike Sites

The Underutilized Hike Sites analysis and resultant map represent the distribution of
potential hike sites that were unused by chapter hike leaders, during the analysis period.
The hike sites are represented by graduated point symbology, with possible hike lengths
at each site that are segmented into 3 categories (5-10 miles, 11-20 miles and >20 miles).
To create this map, the Potential Hike Locations map was layered on top of the
Demographic Analysis map; sites that had at least one actual hike during the analysis
period were removed from the Potential Hike Locations layer.

Key points of the underutilized hike sites include:

e No activity on the Conestoga and Mason-Dixon trails in southern Pennsylvania,
despite sizable chapter population nearby.

e No activity on the Horseshoe Trail in southeast/south central Pennsylvania,
despite sizable chapter/hike leader populations nearby.

e No activity on the Batona Trail in southern New Jersey. While having a moderate
chapter population, this region lacks a hike leader population.

e The western region of the chapter (central Pennsylvania) has substantial hiking
resources, in the form of state parks and forests, and long distance hiking trails.
This region experiences few hiking events, which coincides with a very small
chapter population and no hike leader population.

Consult Appendix D for a complete listing of all underutilized hike sites.






Site Analysis
The Site Analysis represents 35 hike sites, utilized and underutilized by the chapter,
during the analysis period. This analysis is intended to identify the possible reasons,
based on chapter and hike leader populations, for site usage or lack of usage.

The Site Analysis map identifies, through shapes and points, the location of each hike site
analyzed.

The criteria for selection of sites for analysis are:

e Hikes sites with high frequency (>10 hikes) and/or high cumulative miles (>1000

mi)

e Hike Sites with regular frequency (5 to 10 hikes) and/or cumulative miles (500 to
1000 miles)

e Hike Sites with minimal frequency (1 to 5 hikes) and/or cumulative miles (< 500
miles)

e Hike sites with no frequency and/or cumulative miles
The analysis was performed as follows:

e A 30 mile radius buffer was created for each site
0 This distance was chosen as a reasonable travel distance to/from a hike
site, generally allowing a travel time of less than 1 hour.
e The Demographic/Hike Leader layer was clipped (extracted) by the 30 mile
radius buffer.
e The populations of chapter members/hike leaders, per clip, were then derived
from newly created attribute tables.

The following tables summarize the analysis for each of the 4 hike site categories:



Hikes sites with high frequency (>10 hikes) and/or high cumulative miles (>1000

mi):
Chapter
Members | Hike Leaders
Cum Miles Within 30 Within 30
Hike Site Frequency Hiked/% of I\/_Iile Mile
All Chapter | Radius/% | Radius/% of
Miles Hiked of All All Hike
Chapter Leaders
Members
Valley Forge NHP, 131 14,223/22.3% | 2332/53.4% | 105/58.0%
PA
Wissahickon Valley | 55| 10 939/16 106 | 2208/55.29% | 100/52.9%
Park, PA
D&R Canal SP, NJ
(Raritan River 53 2974/4.7% | 2120/50.8% | 121/66.9%
Section)

Catskills SP, NY 43 2105/3.3% 0 0
DNeF'f/‘Q’, a@}”@fgif;np 19 1846/2.9% | 367/8.8% 10/5.5%
PA State Game Land
106 (Pulpit/Pinnacle) 13 1408/2.2% 318/7.6% 17/9.4%
Perkiomen Trail, PA 17 1406/2.2% 2353/56.4% 129/71.3%

Pennypack
Environmental 8 1064/1.7% | 2309/55.3% 103/56.9%
Trust, PA

Summary of Analysis

e With the exception of Catskills SP, PASGL 106, and Delaware Water
Gap/Mohican, all other hikes sites are located in regions with an extremely large
chapter populations and hike leader populations. Therefore, there is a strong
correlation between the large cumulative miles hiked and chapter/hike leader
populations.

e The Delaware Water Gap/Mohican Center and PA SGL 106 are located in regions
with relatively small chapter populations and hike leader populations, while
Catskills SP is located entirely out of the chapter borders. However, these hike
site rank among some of the highest in the chapter, in terms of cumulative hike
miles.



Hike Sites with regular frequency (5 to 10 hikes) and/or cumulative miles (500 to
1000 miles)

Chapter
Members | Hike Leaders
Cum Miles Within 30 Within 30
Hike Site Frequency Hiked/% of I\/_Iile Mile
All Chapter | Radius/% | Radius/% of
Miles Hiked of All All Hike
Chapter Leaders
Members
Hickory Run SP, PA 6 911/1.4% 437/10.5% 37/20.4%
French Creek SP PA 5 808/1.3% 1857/44.5% 84/46.4%
Tyler SP, PA 5 612/.9% 2524/60.4% 118/65.2%
Loyalsock SF, PA 4 531/4.7% 14/.3% 0
PASGL168 ( Lehigh 6 519/.8% 405/9.7% 39/21.6%
Gap)
Promised Land SP, 7 518/.8% 230/5.5% 6/3.3%
PA
Brandywine Tr, PA 5 408/.6% 1390/33.3% 52/28.7%
Delaware Canal SP, 5 353/.6% 2339/56.0% 103/56.9%
PA
Ridley Creek SP, PA 6 309/.5% 2304/55.2% 99/54.7%
Tiadaghton SF, PA 5 293/.5% 27/.7% 0
World’s End SP, PA 5 229/.4% 31/.7% 0

Summary of Analysis

e French Creek SP, Tyler SP, Brandywine Trail, Delaware Canal SP and Ridley
Creek SP are located in regions with an extremely large chapter populations and
hike leader populations. These sites could be considered candidates for additional
hike events.

e Hickory Run SP and, PASGL 168 are located in regions with smaller chapter
populations and hike leader populations, but have relatively large cumulative
miles hiked.

e Loyalsock SF, Tiadaghton SF and World’s End SP are located in regions with
small chapter populations and no hike leaders, but have moderate cumulative
miles hiked.



Hike Sites with minimal frequency (1 to 5 hikes) and/or cumulative miles (< 500

miles):
Chapter
Members | Hike Leaders
Cum Miles Within 30 Within 30
Hike Site Frequency Hiked/% of I\/_Iile Mile
All Chapter | Radius/% | Radius/% of
Miles Hiked of All All Hike
Chapter Leaders
Members
Baldpate Mtn.
Preserve County 3 279/.44% 1564/37.5% 74/40.9%
Park, NJ
Washington 3 251/.4% | 2188/52.4% | 102/56.4%
Crossing SP, NJ ' ' '
Columbia Trail, NJ 1 228/.4% 898/21.5% 33/18.2%
Tioga SF, PA 1 220/.4% 27/.7% 0
Stonybrook-
Millstone Watershed 2 202/.3% 1188/28.5% 49/27.0%
Preserve, NJ
Hawk Mtn 3 149/2% | 104/47% |  10/5.5%
Sanctuary, PA
Delaware SF, PA 1 121 581/13.9% 41/22.7%

Summary of Analysis

e Baldpate Mtn. Preserve, Washington Crossing SP, the Columbia Trail,

Stonybrook-Millstone Preserve and Delaware SF are located in regions with large
chapter populations and hike leader populations. These sites could be considered
candidates for additional hike events.

e Tioga SF is located in a region with a very small chapter population and no hike
leaders



Hike sites with no frequency and/or cumulative miles:

Chapter
Members | Hike Leaders
Cum Miles Within 30 Within 30
Hike Site Frequency Hiked/% of Mile Mile
All Chapter | Radius/% | Radius/% of
Miles Hiked of All All Hike
Chapter Leaders
Members
Batona Trail, 0 0 903/21.6% 29/16.0%
Southern NJ
Big Pocono SP, PA 0 0 497/11.9% 43/23.8%
Conestoga Trail, PA 0 0 322/7.7% 5/2.8%
Horseshoe Trail, 0 0 1153/27.6% 43/23.8%
Berks County, PA
Horseshoe Trail, 0 0 2165/51.8% 103/56.9%
Chester County, PA
Mason Dixon Trail, 0 0 1620/38.8% 70/38.7%
Sections 9 & 10
PA SGL 211 0 0 93/2.2% 0
White Clay Creek 0 0 630/15.1% 20/11.1%

Preserve, DE

Summary of Analysis

e The Batona Trail, the Chester and Berks counties sections of the Horseshoe Trail,
and sections 9 and 10 of the Mason-Dixon Trail are located in regions with a large
chapter populations and hike leader populations. These sites could be considered

candidates for additional hike events.

e Big Pocono SP and White Clay Creek Preserve are located in regions with small

chapter populations and hike leader populations.
e PASGL 211 is located in a region with a very small chapter population and no

hike leaders.




Recommended Locations for Additional Hike Events

Based on the results of the site analyses, a summary of 15 hike sites was compiled. These
sites are located in relatively large chapter and hike leader populations regions and should
be considered as favorable sites, in terms of participation, for hiking events. These sites

include:

French Creek SP, PA

Tyler SP, PA

Brandywine Trail, PA
Delaware Canal SP, PA

Ridley Creek SP, PA

Baldpate Mtn. Preserve County
Park, NJ

NJ Washington Crossing SP, NJ
Columbia Trail, NJ
Stonybrook-Millstone Watershed
Preserve, NJ

Delaware SF, PA

Batona Trail, NJ

Horseshoe Trail, PA, Berks
County Section

Horseshoe Trail, PA, Chester
County Section

Mason-Dixon Trail Section 9
Mason Dixon Trail Section 10



Appendices

Appendix A: Establishment of Chapter Extent

Per the organization’s by-laws, the Delaware Valley chapter includes the following

counties:
Pennsylvania:

Adams
Berks
Bradford
Bucks
Carbon
Centre
Chester
Clinton
Columbia
Cumberland
Snyder

New Jersey:
Atlantic
Burlington
Camden

Delaware:

Kent

Dauphin
Delaware
Franklin
Fulton
Huntingdon
Juniata
Lackawanna
Lancaster
Lebanon
Lehigh

Cape May
Cumberland
Gloucester

New Castle

Luzerne
Lycoming
Mifflin

Monroe
Montgomery
Montour
Northampton
Northumberland
Perry
Philadelphia

Hunterdon
Mercer
Ocean

Sussex

Pike

Potter
Schuylkill
Susquehanna
Tioga

Union
Wayne
Wyoming
York
Sullivan

Salem
Warren



Sources:

Appalachian Mountain Club, Delaware Valley Chapter

Delaware Department of Natural resources and Environmental Control
Horseshoe Trail Club

Keystone Trails Association

Maryland Department of Natural Resources

Mason Dixon Trail System

Mid State Trail Association

National Park Service

New Jersey Department of Environmental Protection

New York/New Jersey Trail Conference

New York State Office of Parks, Recreation and Historic Preservation
Pennsylvania Department of Conservation and Natural Resources
Pennsylvania Geospatial Data Clearinghouse

Rutgers University, Grant F. Walton Center for Remote Sensing and Spatial Analysis
United States Geological Survey
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