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Tony Boone O
Tony Boone Trails, Timberline Trailcraft

e Trailbuilder since 1987 TONY BOONE

e PTBA member since 1995
e Trained over 3,000 students TraiBulders

: ‘ E'
TONY BOONE ." chinook
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Jon Altschuld, PLA, ASLA

Chinook Landscape Architecture

Landscape Architect (CO, CA)

FAA Remote Pilot

Author, presenter

3D data collection and visualization

o
Pix

CERTIFIED

% Pix4D Ambassador
PIX4D

Professional
TrailBuilders
[ Associarion |

SketchUp Visiting
Professionals

chinook

LANDSCAPE ARCHITECTURE



AMERICAN - TRAIL PLANNING TECHNOLOGY

“TRAILS»

INTERNATIONAL TRAILS SUMMIT 2023

LANDSCAPE ARCHITECTURE




AMERICAN TRAIL PLANNING TECHNOLOGY

“TRAILS»

INTERNATIONAL TRAILS SUMMIT 2023

TONY BOON

TRAILS LANDSCAPE ARCHITECTURE




INTERNATIONAL TRAILS SUMMIT 2023

TRAIL PLANNING TECHNOLOGY

LANDSCAPE ARCHITECTURE




INTERNATIONAL TRAILS SUMMIT 2023

TRAIL PLANNING TECHNOLOGY

chinook

LANDSCAPE ARCHITECTURE







INTERNATIONAL TRAILS SUMMIT 2023

TRAIL PLANNING TECHNOLOGY

TONY BOON @ chinook
TRAIILS % LWAF  LANDSCAPE ARCHITECTURE



TRAIL PLANNING TECHNOLOGY

INTERNATIONAL TRAILS SUMMIT 2023

TONY BOONE chinook

TRAILS LANDSCAPE ARCHITECTURE




AMERICAN RAIL PLANNING TECHNOLOGY

“TRAILS»

INTERNATIONAL TRAILS SUMMIT 2023

LANDSCAPE ARCHITECTURE




TRAIL PLANNING TECHNOLOGY

INTERNATIONAL TRAILS SUMMIT 2023

AMERICAN
«TRAILS»

‘
s
.

-

LI
TONY BOONE chinook

TRAILS LANDSCAPE ARCHITECTURE




INTERNATIONAL TRAILS SUMMIT 2023

TRAIL PLANNING TECHNOLOGY

LANDSCAPE ARCHITECTURE




TRAIL PLANNING TECHNOLOGY

INTERNATIONAL TRAILS SUMMIT 2023




INTERNATIONAL TRAILS SUMMIT 2023

TRAIL PLANNING TECHNOLOGY




INTERNATIONAL TRAILS SUMMIT 2023

TRAIL PLANNING TECHNOLOGY

Categories of Tech Tools

Data Collection Presentation and Sharing

a2z

US Highway 26
Wildlife Mitigation
Strategy

Design and Mapping

TONYBOONE {4 chinook

LANDSCAPE ARCHITECTURE
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Part I: Data Collection Tools

Field Instruments
Online Sources
GPS, Phone Apps
Drones

Phone Mapping

chinook
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Field Instruments v F
Clinometer* Q X
A

e Measures slope/grade \ -

Key for assessing, planning, and
flagging trails

-
\‘_

V(} n’t teust a trail builder/plan
(0) doesn tuse a clino!

chinook
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Field Instruments be
,,“
Digital Angle Gauge, Tape Measure § =§

e Greatfor Technical Trail
Features (TTFs)

o oa \
wﬁ%
TONY BOONE chinook
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Field Instruments
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' GPS and Phone Apps

Decent accuracy
Easy to use
Phone apps have largely replaced

handheld GPS units
OnX, ArcGIS Collector, Survey123

chinook
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https://webmap.onxmaps.com/hunt/map/waypoint/fc1dcb8f-e816-4e90-a7af-1ce98628016b#15.53/39.557363/-105.403577
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Phone/Tablet Applications

ArcGlIS Collector, Survey123,
Fulcrum, Avenza

—
(of CO-Colomado;
SIS pring s/

Area needing maint

Favorite area

chinook
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Online Data Sources
arth Explore

aUSGS

science for a changing workd

EarthExplorer

sear aasets  asavonal civera [JETENII  Search Criteria Summary (show) Clear Search Criteria

3 1
4. Search Results fdpend e
If you selected more than one data set to search, use the Vontgarery |
dropdown to see the search results for each specific t navimaus § }
Note: You must be logged in to download and order 3
scenes ~ 9
G 1

Show Result Controls A

Data Set o export your results
SRTM Void Filled

2
ication Date: 2012-10-01 00:00:00-05
Resolution: 1-ARC
Coordinates: 36 -85

% )

3\,
Publication Dat
Resolutior B / . Mourtain Home

Baxr

1
|
. |
o\Tahtequan |

| Tées © Esri— Source: Esti, i<ubed, USDA, USGS, AEX. Geokye, Getmapping, Asrogns, IGH, [P, UPR-S

chinook
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Online Data Sources
Local COGs, County Assessor

Property lines

Elevation
Roads
Trails P Yol ' . Sama. ol 2
Buildings ¢ S 3
=) , \ 3
2 Lol us

LANDSCAPE ARCHITECTURE




AMERICAN
«TRAILS»

TRAIL PLANNING TECHNOLOGY

INTERNATIONAL TRAILS SUMMIT 2023

PTBA

Profes ioaaiTratBulidersssociation






https://docs.google.com/file/d/17OfLY4vLyYDKLRn3HkKbNk4HdXVFeGEB/preview
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Why do we use drones in our practices?
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Different Reasons on Each Project

Generally:
e Reduce cost
e Expedite schedule
e Minimize footprint on sensitive
habitats
e Increase dataaccuracy
e Increase contextual awareness
e Increase types of available data
e Increase use of collected data

across disciplines

chinook
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How do we use drones in our practices?
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Types of Drone Users o
Working with the 3D Data;

3 Main Tiers/Categories Only a Few Drone Users

Collecting 3D Data;
Less Drone Users

Collecting Photos and Videos;
Many Drone Users

TONY BOONE chinook

LANDSCAPE ARCHITECTURE
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Tier 1: Photographs and Videos

Provides site inventory information both in field and in the office

TONY BOONE
T

RAILS LANDSCAPE ARCHITECTURE
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Tier 1: Photographs and Videos
Geotagged videos and photos
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Tier 2: Collecting 3D Data
Photogrammetry

e Uses aseries of overlapping photographs
e Creates a 3D model (point cloud and mesh)
e Accuracy heavily relies on:

o Photograph overlap

o Angle of images (flight pattern)

o Distance to subject

o  Ground Control Points (GCPs)

chinook
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What can we get out of photogrammetry?
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Digital Eleva;ﬁjpn Model (bEM)
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& Flight Plan
& Weather Check
& Ground Control Points

3
. \"C(‘ 9(8‘"’
] A & Lumion/ %" e
[..‘- Drone Flights ) Visualiz- ,\\\00( Y .Jlation
&
e®°
oV

& Processing
& Ground Control Point Data
& Point Cloud, 3D Mesh

chinook
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[} Drone Flights )
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Flight Planning

Crucial to success of the mission

Flight areas
Battery times
Operator areas
FAA regulations
Weather
GCPs

Traffic control

TONYBOONE {

TRAILS LANDSCAPE ARCHITECTURE
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Flight Pattern Options

How much overlap?

How far from the subject?

LANDSCAPE ARCHITECTURE
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Nadir Flight Grid

Most common
Nadir = looking straight down

Horizontal, automated grid

Consistent height above ground (subject)

TRAIL PLANNING TECHNOLOGY
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Oblique Flight Grid

Least common
Oblique = at an angle

Fly ‘around’ the subject

Requires move overlap
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Back to the Office - Post Flight Processing

Download photos

I-70 WB Peak Period Shoulder Lane

UAV Rockface 3D Data Collection | Colorado

Name ) Date modified Type Size

Bin Wall File folder [ Rockface A, ... Properties X

Rock Face D Photos File folder prm—
Rockface A File folder
Rockface B File folder 23,346 Files, 108 Folders
Rockface C File folder o
Rockface G M Filefolder o iR
Rockface H 2/28/20189:47 AM  File folder

: hlic\ChinookLA
Rockface | 3/6/2018%:41AM  File folder tocatin o Apn0z<
Rockface) File folder Spf 171 GB (184,291,568,623 bytes)
Rockface K M File folder Sizeagdisk: 174 GB (187,444,252,672 bytes)
Rockface N File folder
Rockface P File folder Attributes  [JRead-only

Rockface Q 3/15, File folder [JHidden
XX-Mesh Test 1/31/2018%:39AM  File folder Carchive

Fllght Mlles Flights Fl|ght Hours

Find out more at: AT ChanOk

www.ChinookLA.com

chinook
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Process. GCPs. Process.

Process with photogrammetry software

TONY BOONE
TRAILS
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Phone
Mapping

Similar to
drone mapping,
but handheld

e  Often, combination of EEEEgEE
photogrammetry and —=
LiDAR

e Bestfor smaller areas
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Part Il: Design and Planning Tools
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GIS Applications
| QGIS and ArcGIS (ESRI)

AR

LEGEND
i — PARCEL LINES [PROVIDED BY CLIENT| -1
LEASED LAND PARCELS [PROVIDED BY CULIENT] (SR
== PERMITTING SECTION 1 TRAILS
TRAILS
ACH ACCESS
ACH ROUTE
urv 1oop
== BLUE HUT TO INLET
w= LOOP CONNECTOR
“ MINING PITS
“NATURAL BRIDGE SEASIDE
NATURAL BRIDGE SEASIDE ALTERNATE

w PASTACHI
w PASTACHI DVERLOOR TRAIL

~~ PASTACHI TO WATURAL BRIDGE
we PASTACHI TRAIL

o o A gy
¥, ~ N
. ,"\ e S ‘ \

\ ~
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ievation 3369115

100 150 200ft

CAD Software
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Adobe Products

Photoshop, lllustrato
InDesign, Premiere

a5

chinook
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Maximize Floodplain {  Toland Property (Big Thompson River)

Maintain Riparian
Buffer Zone

u Bank Revegetation
B Monitor Downstream Bridge

LANDSCAPE ARCHITECTURE
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3D Modeling
SketchUp and Lumion

chinook
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3D Modeling - SketchUp, Lumion, Photoshop

Photogrammetry model can be exported to SketchUp
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Time investment

Drone flights - 3 hours with travel (~1 hour flight time)
Processing - 1 hour

3D modeling - 10-12 hours

Lumion rendering - 2 hours
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Stoep Teeh Structural afoty SLatrease Sustatnabllity lases Koy

For Steep Tech, there are 3 Recommendation Optlons. Prior to selecting an option
our Team recommends a geotechnical/structural evaluation to assess long term stability

and potential risk to trail users. This will provide more information prior to investing in

construction enhancements.

chinook
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PDFs

InDesign to dress them up

This report focuses on 13 trail issues that were identified by CPW as high priority areas. Some
of these areas must be addressed together and have therefore been combined into single
projects. A map of these locations can be seen on the facing page, as well as a table below.
Numbers on the map/table refer to priorities of the issues as assigned by CPW. Duplicate
TTF Inspection and Routine Maintenance numbers indicate separate issues that must be addressed together.

Schedule

Several trails at Lake Puetio State Park inchude Technical Tra:

Features (TTFs). masy of which

Arkansas Point Cultural resources conflict

2) Creekside/Waterfall/Log Drop Riparian bird habitat conflict

3) Freeride Aging wood TTFs

4) Steeptech Aging wood structures and dangercus trail

5) Staircase Steep and brasded unsustamable trail sections
6) Keyhole Aging wood TTF and new line opportunity

7) Rattlesnake Aging wood TTF

8) Quickdraw Aging wood TTF and multiple lines

9) South Shore Black Hill Too steep hill and erosion issues

South Shore Big Hill Too steep hill

Conduit Erosion issues

g7
General Recommendation #3 is to develop a routine safety inspections
and a maintenance schedule for all TTFs in the Park. International
Mountain Bicycling Association (IMBA) guides and the Resort Municipality
of Whistler's Trail Standards for Environmental and Technical Trail
Features are both good resources for creating such a schedule.

These documents are commonly accepted as Best Management Practices and
are frequently used in both construction and litigation as industry standards.

chinook

chinook
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Sharing Photogrammetry Data
Pix4D Cloud RN
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https://cloud.pix4d.com/site/138013/dataset/1030780/map?shareToken=97ccedff-9fd5-4fa9-92f1-d2b5d3c68b42
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Sharing 3D Models
Sketchfab

© Sketchfab powoer  sevsowoses - Fomsussiss

Freeride

(ls  Chinook Landscape Architecture (00

chinook
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Sharing Maps ArcGIS Online
WebMaps and WebApps

o €T

chinook
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https://chinook.maps.arcgis.com/apps/webappviewer/index.html?id=7a6bfc2bf66043368fdb1b4cb16a66d8
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Sharing an Entire Project and Narrative

StoryMaps )
@

Lake Pueblo State
Park 2020 Trails
Assessment

§ chinook
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https://storymaps.arcgis.com/collections/71faa8fa95d7464f8c170391ba58b1a9
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jaltschuld@chinookLA.com

dirtfarmerz@yahoo.com

(W ‘0

chinookLA.com

tonyboonetrails.com

planningtrails.com
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