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Oil Creek State Park Trail - Venango County, PA | Photo by Renee Rosensteel



Agenda 1. Introduction

Welcome, warm-up, and background

2. Challenges and Solutions

Derek Strout, RTC – Examples from across the country 

3. Rural Case Study – Parks to Passes

Jackson Lee, Missoula County, MT

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
Develop Vision
Establish Criteria for 

Inclusion

Inform 
and Engage the 

Public



“…a map is worth a 
million words.”
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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
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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

27

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:
Parks to Passes
Jackson Lee

Missoula County Lands, Culture and Recreation 

(MT)

LANDS, CULTURE AND RECREATION
LANDS, CULTURE AND RECREATION



Parks to Passes: Leaning into a Regional Collaboration to Address Local Needs



Parks to Passes: Western Montana Project Area 



Parks to Passes: Project Origin and Scope 

❖ Catalyzed by investment from the landmark Bipartisan 

Infrastructure Law, stimulating a vision for rural connectivity

❖ 8 local government + nonprofit partners uniting around a 

“Butte to the Border” concept

❖ Powell County leadership anchoring the Coalition

❖ RAISE planning grant: study gaps (150+ miles) and 

spotlight designs

❖ Builds connections within and between rural communities 
throughout western Montana

 
❖ From patchwork planning to shared corridor baseline



Parks to Passes: Corridors in Transition and Shift to Cohesive Planning 

❖ Old idea, new energy: active transportation spine from Butte to the MT/ID border

❖ Regional partnership emerging to meet the federal funding moment

❖ Converging with passenger rail resurgence in western Montana

❖ From decades of silos → a cohesive, regional conduit for advancing a big idea 

❖ Being good stewards of time and resources 



Tell a MORE compelling story: Rural data (easily available) can be limited. 

Adopted a ground level approach that produced a more expansive storyline.

Meet the federal floor: Collaboration meant rural communities could satisfy 

grant requirements and direct enough resource toward the application. 
Unlocked 100% federal funding for community engagement, corridor 

mapping, branding and website development, and agency coordination. 

Western Montana roadshow: The Parks to Passes project team hit the road, 

using trusted partners to navigate conversations with each local government 
and creative MOAs to include nonprofits representing unincorporated or 

capacity stressed areas.

Shared challenges, shared solutions: Regional inventory and gap analysis 

provides opportunity to find funding and implementation efficiencies.

Example: City of Missoula and Mineral County have similar needs to convert 
old rail bridge crossings into shared use paths. Joint construction level 

applications?

Parks to Passes: Think Regionally to Act Locally 

“As our region’s economy changes, it 

will become even more important to 
have multi-use trails connecting our 

towns, drawing visitors, and creating 

opportunities for recreation. As an 
employer, more trails will help me 

attract customers and talent.”  --  
Brooke Lincoln, owner of the 50,000 

Silver Dollar Inn in Haugen, MT 



Parks to Passes: Getting By With Some Help From Our Friends 

Crowd Sourced Funding: local consultant team for 

grant technical support and geospatial capacity 

Rural Challenges: health indicators, active 

transportation deserts, capacity stress, persistent 
poverty (with high % of public land)

Asset Connectivity and Inventory: Six state parks, 

two national forests, and a national historic site; 

gateway to YNP and GNP; Big Sky Passenger Rail

Community Safety @ Core: safe routes to school and 
crash data (narrow bridge data)

https://headwaterseconomics.org/trail/


Jackson Lee – Parks to Passes Project Co-Lead 

Missoula County Lands, Culture and Recreation

jlee@missoulacounty.us

Parks to Passes: How to Get Ahold of Us?

Amanda Cooley – Parks to Passes Project Co-Lead 

Powell County Planning Department 

acooley@powellcounty.gov



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 - 42



• 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 - 43



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 - 44



• 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 - 45



• “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 - 46



“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 - 47



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 - 48



The Trail Maintenance Toolkit (TMT)

Pennsylvania Environmental Council - 49



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 - 50



The TMT Dashboard

Pennsylvania Environmental Council - 51



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?

55

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
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