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Agenda 1. Introduction
Welcome, warm-up, and background

2. Challenges and Solutions
Derek Strout, RTC – Examples from across the country 

3. Case Study – Philadelphia Greater Metropolitan Area
Emily Goldstein, Delaware Valley Regional Planning Commission 

4.  Trail Maintenance Toolkit
Pennsylvania Environmental Council

5.  Action Planning
Mapping your expertise, Around the World



Warm –Up & 
Background
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Hardware

Software

Data

Methods

People

as a platform

Servers, computers, phones

Desktop GIS, SaaS, mobile apps

Shapefiles, spreadsheets, survey reports, imagery

Data collection workflows, map creation processes

GIS professionals, volunteers, public

Geographic Information Systems

to gather, organize, analyze, understand, and communicate
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Record

geodatabases 
shapefiles 

spreadsheets

Insight Engagement

exploratory analysis
geoprocessing tools 

reports & dashboards

static & interactive maps
geo-enabled surveys

ArcGIS StoryMaps

as a system of systems
Geographic Information Systems

to gather, organize, analyze, understand, and communicate



Trail Network Mapping Process
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Collect 
Data

Network 
Emerges with 

Criteria

Refine 
Data

Maps Inform 
and Engage 
the Public

Develop Vision
Establish Criteria for 

Inclusion



“…a map is worth 
a million words.”
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• Accessible to all

• Healthy and safe

• Equitably distributed

• Reliable for transportation

• Open space access

• World-class

Develop 
Vision

Establish Criteria 
for Inclusion

Trail Network Mapping Process



Trail Network Mapping Process
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Tabular

Collect 
Data



Trail Network Mapping Process
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Network Emerges 
with Criteria

Refine 
Data



Trail Network Mapping Process
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Refine Data
Maps Inform 
and Engage
the Public
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Industrial Heartland Trails Coalition
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Challenges & 
Solutions
Examples from Across the Country



• DEVELOP A GEOSPATIAL DATASET

• ANALYZE THE EMERGING NETWORK

• PROJECT PRIORITIZATION

• ADVOCACY AND STORYTELLING
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TOWNS TO TRAILS
Eastern Sierra, California

URBAN TRAILS NETWORK
Austin, Texas

GREATER PORTLAND REGIONAL TRAILS
Portland, Maine



• Feasibility and data-gathering study
December 2022-April 2025

• Goal of connecting Eastern Sierra 
communities to each other and to existing 
public lands and trails

• Project managed by the Eastern Sierra 
Council of Governments conducted by 
Mammoth Lakes Trails and Public Access 
Foundation and Toole Design + Planning
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Towns to Trails
Eastern Sierra, CA



DEVELOPING A GEOSPATIAL TRAIL DATASET
TO SUPPORT THE VISION

• Conceptual alignment ~ 200 miles 

• Network inventory process 
aggregated and standardized data 

• Three counties & 12 municipalities

• Federal land managers (NFS & BLM)

• Los Angeles Department of Water 
and Power
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Towns to Trails
Eastern Sierra, CA



VISUALIZE AND ANALYZE
THE EMERGING TRAIL NETWORK

• Project team focused on emerging route 
county by county

• Network Gap Analysis 
to find routes that you could travel 
50 miles uninterrupted to identify 
potential network and gaps
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Towns to Trails
Eastern Sierra, CA



PROJECT PRIORITIZATION AND GAP-FILLING

• Least Cost Path Analysis relevant 
geospatial datasets >

• Public feedback opportunities 
included geo-enabled surveys and 
web maps

• Stakeholder working sessions with 
tribes, land managers and local 
agencies centered around 
exploration through interactive 
maps
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Towns to Trails
Eastern Sierra, CA



ADVOCACY AND STORYTELLING

• Detailed, multi-scale alignment maps at the 
center of all stakeholder engagement events

• Feasibility report published as an ArcGIS 
StoryMap with static and interactive maps 

• Towns to Trails was selected as one of eight 
regional projects recommended by the 
Sustainable Recreation & Tourism Initiative for 
implementation
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Towns to Trails
Eastern Sierra, CA



• MPO: Portland Area Comprehensive 
Transportation System (PACTS)

• 18 cities and towns in southern Maine, 
serving a population of ~ 300,000

• PACTS Regional Trail Plan kicked off in Oct 2024

• Builds upon several other active transportation 
studies and plans with a goal of expanding 
transportation choices from Connect 2045

24

Greater Portland 
Regional Trails
Portland, ME



DEVELOPING A GEOSPATIAL TRAIL DATASET 
TO SUPPORT THE VISION

• Greater Portland Council of Governments 
(GPCOG) maintains an Open Data Hub 
which includes a comprehensive active 
transportation dataset of bicycle and 
pedestrian paths

• Existing and planned routes are routinely 
collected and updated from member 
municipalities and local partners like 
Portland Trails
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Greater Portland 
Regional Trails
Portland, ME
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Greater Portland 
Regional Trails
Portland, ME

VISUALIZE AND ANALYZE
THE EMERGING TRAIL NETWORK

• Builds upon decades of established
trail network planning and development

• Emerging network assessed against
demographic, economic, and 
environmental datasets for highest impact

• Informed and refined by multiple rounds of
public engagement
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Greater Portland 
Regional Trails
Portland, ME

PROJECT PRIORITIZATION AND GAP-FILLING

• Interactive trail network map viewer 
provided all project partners a common 
operating picture to identify existing gaps

• Two rounds of public surveys included
static and interactive maps for comment, 
including opportunity to comment on 
initial highest scoring priority gaps

• PACTS Executive Board endorsed the 
plan’s priority project list in August 2025
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Greater Portland 
Regional Trails
Portland, ME

ADVOCACY AND STORYTELLING

• 50+ AT gaps spanning 100 miles across 
15 of the 18 PACTS communities

• ArcGIS StoryMap of the Regional Trail Plan 
allows the public to explore interactive 
maps and access additional project info

• PACTS Policy Board voted to adopt the 
Regional Trail Plan on October 23, 2025!



• One of family of plans serving
990,000 residents

• Each plan relies on and leverages 
power of GIS

• Urban Trails Plan a key component of 
the city’s ambitious goal of 50-50 
mode-share by 2039, where 50% of all 
trips to be made by walking, biking, 
transit, and carpool and 50% by driving 
alone
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Austin Urban 
Trails Network
Austin, TX



DEVELOPING A GEOSPATIAL TRAIL DATASET
TO SUPPORT THE VISION

• Datasets used in the 2023 Urban Trails Plan 
have been developed over decades

• Austin’s multi-use trail network defined and 
developed by many city departments and 
contractors

• Field work conducted by city staff and 
consultants to assess corridor feasibility, 
identify alternative routes, and collect 
location information and photographs
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Austin Urban 
Trails Network
Austin, TX



VISUALIZE AND ANALYZE
THE EMERGING TRAIL NETWORK

• Trail alignments updated with city 
programs like Safe Routes to School 
and Vision Zero

• In coordination with partners including 
nonprofits and private developers

• Segment inclusion influenced by deep 
community engagement, assisted by 
feedback collected through static and 
interactive maps
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Austin Urban 
Trails Network
Austin, TX



PROJECT PRIORITIZATION AND GAP-FILLING

• City staff use a suite of GIS tools 
developed by Toole Design for initial 
prioritization scoring

• Hundreds of proposed urban trail 
segments are assessed against dozens of 
weighted geographic datasets to provide 
a score for each segment

• 2023 Urban Trails Plan identified:

• 68 miles of existing trails
• 221 miles of Tier 1, 2, 3 trails
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Austin Urban 
Trails Network
Austin, TX



ADVOCACY AND STORYTELLING

• The Urban Trails Program provides public 
interactive map of current trail segment 
development status 

• Maps of proposed network highlight work 
being done to develop a system that 
matches needs and concerns of residents

• Austin Parks & Recreation Department 
ArcGIS StoryMap highlights the 
Austin Tejano Trails during
Hispanic Heritage Month
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Austin Urban 
Trails Network
Austin, TX



Case Study:
Philadelphia Greater 
Metropolitan Area
Emily Goldstein 
Delaware Valley Regional Planning Commission 



TrailNation Summit
Mapping & Advocacy Masterclass: Urban Cohort – 
Philadelphia Greater Metropolitan Area

Emily Goldstein, DVRPC | egoldstein@dvrpc.orgImage Credit: Getty Images



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

Greater 
Philadelphia
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• Two States
• Nine Counties
• One Large City
• Three Smaller Cities
• 350 Municipalities
• Thousands of Neighborhoods

DVRPC 
Greater Philadelphia 
Region



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

DVRPC & The 
Circuit 



Community 
Needs & Trails

Image by: Bicycle Coalition of Greater Philadelphia
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Governance and Local Leadership



Navigating 
Federal 
Uncertainty

Image by: Miles Owen | DVRPC

?



Primary Mapping Tools



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

Title VI Web 
Map



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

Title VI Web 
Map



LINK Tool



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

Level of Traffic 
Stress (LTS)

Mekuria, M., Furth, P. and Nixon, H. “Low-stress bicycling and network 
connectivity”, Mineta Transportation Institute, No. Report 11-19, 2012.

Geller, R. “Four Types of Cyclists,” Portland Bureau of Transportation, Portland, 
OR, 2006. www.portlandoregon.gov/transportation/article/264746. Accessed 

Aug, 11, 2016.



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

Assigning LTS

Lowry, M., Furth, P., and Hadden-Loh, T. Low-Stress Neighborhood BIkeability 
Assessment to Prioritize Bicycle Infrastructure. Presented at the 95th Annual 

Meeting of The Transportation Research Board, Washington D.C., 2016.



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

New Approach 
to Connectivity

•Focus on local segments

•Provides information relevant for funding 
and grants

•Allows LTS 4 roads to be analyzed

•Also works for sidewalks!



How it Works



How it works



How it works



How it works



How it works



How it works



How it works



How it works



Total 
Population



Low Income



To change/insert photo:
Select picture/image, right click “change picture”

Follow the prompts. Once inserted, delete box.

A Stronger 
Network



DVRPC fully complies with Title VI of the Civil Rights Act of 1964 and related nondiscrimination mandates in all activities. 
For more information about DVRPC’s Title VI Program or to obtain a Title VI Complaint Form, visit www.dvrpc.org/GetInvolved/TitleVI, 
or contact DVRPC’s ADA and Title VI Compliance Officer Shoshana Akins by calling 215-592-1800 or via email at 
public_affairs@dvrpc.org.

Thank You.
www.dvrpc.org



Trail 
Maintenance 
Toolkit
Pennsylvania Environmental 
Council



Cracks in the Foundation:            
Prioritizing Trail Maintenance



Trail Surfaces Trailheads

Signage Obstructions

Amenities

“Drainage 
Infrastructure”

Common Operational & Maintenance Issues

Pennsylvania Environmental Council - 63



• PEC has developed a full portfolio 
of trail sustainability work:

• The Trail Maintenance Assessment 
Guide & Trail Maintenance Field 
Guide

• The Trail Maintenance Toolkit (TMT) 
Field Maps phone app & webmap

• TRAILS (Training Regional Advocates, 
Investing in Long-term Sustainability) 
– being piloted in Southwest PA 2025-
2026

Credit: Rails-to-Trails Conservancy, Renee Rosensteel

The PEC Approach

Pennsylvania Environmental Council - 64



We have completed 
more than 15 
assessments of 250+ 
miles of trail in PA:
• Southeast, NEPA Trails, 

Central PA, Southwest PA
• PA Wilds 
• Statewide, Long-

Distance Trails

Three primary issues 
affecting trail 
sustainability:
• Water
• Increased user volumes
• Life cycle of materials

Trail Assessments Completed to Date

Pennsylvania Environmental Council - 65



• First-of-its-kind compendium:

• The “state of our trails”
• Common operational & sustainability issues
• A proactive approach to maintenance
• Defining a rating & prioritization system
• The importance of trail assessments, & tools to conduct 

them

• PEC’s Trail Maintenance Field Guide:

• Slimmed down, pocket-sized version of the Assessment 
Guide

• For use in the field alongside the Trail Maintenance Toolkit

PEC’s Trail Maintenance Assessment Guide

Pennsylvania Environmental Council - 66



• “Regular trail assessments are 
like a report card for your trail: 
they tell you what’s working, 
and what’s not”

• Benefits of conducting regular 
trail assessments:
• Reducing wear & tear on your trail 

& its amenities
• Preventing damage
• Minimizing or eliminating the need 

for unexpected detours or closures
• Avoiding loss of economic benefits
• Tempering negative public 

perceptions or publicity
• Discovering minor flaws / issues 

before they become major

Importance of Trail Assessments

Pennsylvania Environmental Council - 67



“Picture Book”

• Basic tenets of trail 
sustainability and 
maintenance 
guidelines

• Real world examples 
to help diagnose and 
rate common issues 
in the field, plus tips 
on how to address / 
prevent them
• Dovetails with the 

Trail Maintenance 
Toolkit

• Diagrams outlining 
underlying causes

Ranking & Prioritizing Trail Maintenance Needs

Pennsylvania Environmental Council - 68



Phone app and webmap

• Phone app: collect, rank, and 
geolocate information in the field 
using a smartphone and the Field 
Maps app from ESRI

• Webmap: review, analyze, and 
catalog information collected in 
the field, export lists and create 
reports

The Trail Maintenance Toolkit (TMT)

Pennsylvania Environmental Council - 69



The Trail Maintenance Toolkit (TMT)

Pennsylvania Environmental Council - 70



Phone App

• Accurately drop 
points and lines on or 
offline using GPS

• Take photos and 
attach files to points 
in the field

• Dropdowns for 
different categories 
and subcategories of 
issues based on the 
Trail Maintenance 
Assessment Guide

The Trail Maintenance Toolkit (TMT)

Pennsylvania Environmental Council - 71



The TMT Dashboard

Pennsylvania Environmental Council - 72



THANK YOU!

Questions?



Mapping Your 
Experience 
“Around the World” aka Rotating Flipcharts
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Action Planning: Mapping Your Experience

Small group breakout

Rotate to different charts

We will reconvene at the end!
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ADVOCACY AND 

STORYTELLING

What personal or community 

stories could be paired with 

maps?

How might the same trail 

network be presented differently 

on a map depending on the 

audience?

76

1

GEOSPATIAL DATASET TO 

SUPPORT VISION

We now have access to so 

much data! What data are you 

collecting and consulting to 

support your trail network?

What gaps exist in current data, 

how can community partners or 

field work help fill them?

2

PROJECT PRIORITIZATION 

AND GAP FILLING

Which geospatial criteria are 

being used to prioritize trail 

projects in your network?

How are you approaching 

equitable development in any 

project prioritization efforts?

3

ANALYZING & VISUALIZING 

THE TRAIL NETWORK

What data are you using to 

help make the case for the 

trail(s) in your area? 

Imagine showing a mayor or 

funder a single map. What 

would you want them to 

understand right away?



Kelly Pack
kellyp@railstotrails.org

 

Reach Out! 

Derek Strout
derek@railstotrails.org

 


