


Overview



Warmer Planet = 
Weirder Weather 

ÅMore extreme weather 
events.  Northeastern US saw a 
55% increase in the amount of rain or 
snow falling in the heaviest 1% of 
storms between 1958 and 2016

ÅMore precipitation 
overall.  Some models project 
monthly precipitation between 
December and April will increase 1 
inch by the end of this century

ÅImpacts on trails
ÅMore erosion

ÅMore wet areas & wet 
ŀǊŜŀǎ ǘƘŀǘ ŘƻƴΩǘ ŘǊȅ ƻǳǘ



US Forest Service Definition ςa 
Sustainable Trail will
ÅWithstand the impacts of normal use 

& natural elements

ÅCause negligible soil loss or 

movement

ÅEncourage users to stay on trail by 

providing an enjoyable experience

Åbƻǘ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ ŀǊŜŀΩǎ ƴŀǘǳǊŀƭ ƻǊ 

cultural resources

ÅRequire minimal maintenance 
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Wildlife & Trails - Principles
ÅLeave untouched large, undisturbed 

areas of habitat

ÅRoute a trail around the edge of an 
area of high quality, rather than 
through its center

ÅReduce the contribution of trails to 
habitat fragmentation

ÅAvoid areas that are habitat for 
threatened, endangered, or other 
species of concern

ÅConsider reducing or eliminating trails 
especially in sensitive areas



.ǊƻŀŘƳƻƻǊΩǎ ¢Ǌŀƛƭǎ

Å800 acres in Natick & Sherborn

Å9 miles of trails + 1/3 mile of All 
Persons Trail
ÅTrails open since 1968

Å30,000+ visitors per year and 
rising

ÅSeries of older trails, some newer 
boardwalks, and old farm cart 
paths ςforming loops that return 
to single entrance
ÅMany water features
ÅVernal pools, wetlands, streams with 

beavers and the Charles River



Assessment of Existing 
Trails
ÅBefore anything else, evaluate 

your existing trails

ÅIdentify problem areas and 
potential remedies

Å.ǊƻŀŘƳƻƻǊΩǎ ŀǎǎŜǎǎƳŜƴǘ ŘƻƴŜ 
by Peter Jensen ςprofessional 
trail builder

ÅEvaluated every segment of trail 
system 

ÅLots of staff & volunteer input to 
develop remedies



Assessment



Treatments

ÅAbandon trail? Relocate?

Å!ŘŘ ŀ ǎǘǊǳŎǘǳǊŜ Χ
ÅBridge, boardwalk

ÅDrainage diversion

ÅStone steps

ÅCribbing

ÅHarden the 
tread/resurface

ÅwŜƳŜŘƛŀǘŜ Χ
ÅCorrect outslope

ÅRemove berm/slough

ÅAdd grade reversals



Relocate

Relocation downsides:
ÅLots of work & planning
ÅRequires many tools
ÅPotential habitat impacts
ÅPoor planning = net negative 

financial/environmental/work 
cost

Relocate if:
ÅCurrent trail is beyond repair
ÅAlt route improves experience, 

habitat, maintenance hours/cost, 
etc.



Understanding Effects that 
Influence Alternatives

ÅNatural Impacts
Åwater, wind, gravity

ÅUse
Åmuddy trails, going around obstacles

Åcompaction 

Åcreating shortcuts

ÅPoor Trail Design 
Åfall line trails, 

Åpath not intended for current user type (old 
cart path)

ÅLack of/or improper maintenance



²ƘŜƴ /ƻƴǎƛŘŜǊƛƴƎ ! bŜǿ ¢ǊŀƛƭΧ

ÅWhy do you need a new trail?

ÅHow does it contribute in a new way to the user experience or 
provide a critical connection?

ÅWhat will the trail be used for and what is the need that it fulfills?

ÅIs the trail to be designed to accessibility standards?

ÅWho will design and build the trail?

ÅHow will it be funded?

ÅWho will maintain the trail?



Goals for Designing 
Trails

Layout & Experience
ÅTrail Users?

ÅStarting & Orientation

ÅSafety

ÅDestinations/Viewpoints/ 
Connections

ÅLoops

ÅActivity Areas

ÅQuiet/Contemplative Areas



Basic Design/Assessment Principles 

ÅVisually pleasing route 
ÅHas scenic & other points of 

interest

ÅDiversity of views & experiences
ÅA variety of geographic, 

vegetative, and cultural features

ÅIntegrates existing trails when 
possible if they meet or can be 
modified to meet the basic 
standards

ÅMakes connections

ÅAvoids adjacent development

ÅDesigned for intended users & 
intensity of use

ÅProtect natural & cultural 
resources

ÅLong-term sustainability



Basic Sustainable Trail 
Design Standards
ÅSlope or Grade
ÅAt what slope does water begin to 

form rivulets down an existing trail 
on a similar substrate?

ÅSubtract 2 to 4% from that & build 
to that slope

ÅThink in terms of mini-watersheds



Sustainable Trail Guidelines
http://www.crgov.com/DocumentCenter/View/1430/Sustainable-Trail-Development-Guidelines-?bidId=

1. The Half Rule
ÅDo not exceed half the grade of 

the sideslopethe trail is traversing



Sustainable Trail Guidelines

2. The Ten Percent Average 
Guideline
Å¢ƘŜ ǘǊŀƛƭΩǎ ŀǾŜǊŀƎŜ ƎǊŀŘŜ ǎƘƻǳƭŘ ōŜ 

10% or less

ÅShort sections can exceed 10% as 
long asthe Half Rule is still used 
(15% trail grades can be used for 
short sections as long as the 
sideslopeis greater than 30%)



Sustainable Trail Guidelines

3. Maximum Sustainable Trail 
Grades
ÅMaximum grade, usually around 

15% to 20%, is the steepest 
allowable grade based on several 
site-specific factors, which include:
ÅThe Half Rule
ÅSoil types
ÅRock
ÅRainfall
ÅGrade reversals
ÅTypes of users
ÅNumber of users
ÅDifficulty level



Sustainable Trail Guidelines

4. Grade Reversals
ÅArea where a trail levels out or 

dips for about 10 to 50 feet before 
rising again (can be much shorter)

ÅRecommended every 20 to 50 feet

ÅGrade reversals also make a trail 
more enjoyable



Sustainable Trail Guidelines

5. Outslope
Å¢ƘŜ ƻǳǘŜǊ ŜŘƎŜ ƻŦ ǘƘŜ ǘǊŀƛƭΩǎ ǘǊŜŀŘ 

should be slightly lower than 
inside edge by 5%
ÅOutslopesencourage water to 

sheet across the trail rather than 
traveling down the trails center
ÅOutslopescan be difficult to 

maintain in loose soils. Constant 
use tends to compact the center 
of the trail and push soils to the 
sides
ÅFrequent grade reversals are 

essential to drain water from the 
trail in this situation



Permitting for Trails

ÅWhy do you need permits? Wetlands Protection Act (WPA) and local 
bylaws require permits for any work:
ÅIn a wetland
ÅWithin 100 feet of a wetland
ÅWithin 200 feet of a perennial stream
ÅIn the 100-year floodplain
ÅWithin mapped rare species habitat

ÅWho issues permits?
ÅLocal Conservation Commission (under both MA WPA and local bylaws)
ÅMass. Natural Heritage and Endangered Species Program (NHESP)
ÅUS Army Corps of Engineers (for fill in wetlands)

ÅEXEMPTIONSFROM WPA

ÅUnpaved pedestrian walkways less than 3 feet wide for public access on 
conservation property in buffer zone and riverfront [310 CMR 10.2(2)(a)]





Design for Permitting

ÅGoal ςdesign trails to meet all performance standards, minimize 
impacts to extent practicable, mitigate for unavoidable impacts

ÅStrategies for Minimization:

ÅCan work in a resource area be avoided by relocating the trail?

ÅCan impacts be minimized by reducing trail width?
ÅCan impacts be minimized by using bog bridge, boardwalk, 

puncheon bridge rather than at-grade construction?



Basic Permitting Considerations

ÅHow long will it take?

ÅPreparing permit applications

ÅFiling

ÅHearings

ÅIssuance of permits

Å4-6 months

ÅHow much will it cost?

ÅAbutter lists and notifications

ÅPrinting and mailing

ÅFiling fees

ÅRegistry of Deeds fees

$500-$5,000

(not including consultant or 
design costs)



Strategies for Permitting Trail Maintenance

ÅJust do it!

ÅFile Request for Determination 
of Applicability 
ÅGeneric ςfor all maintenance

ÅRequest Conservation Commission 
to determine that Trail 
aŀƛƴǘŜƴŀƴŎŜ ŀŎǘƛǾƛǘƛŜǎ ŘƻƴΩǘ 
require an Order of Conditions

ÅValid for 3 years

ÅFile Notice of Intent for Generic 
Order of Conditions
ÅGeneric ςfor all maintenance

ÅCommission issues conditions for 
types of work, notifications, etc.

ÅOrder should include Special 
Condition in Perpetuity allowing 
maintenance activities in 
accordance with general 
conditions



1.Work Plans

2.Tools

3.Construction

4.Maintenance

5.Cost & Funding





Sample Work Plans:
Transitioning From Assessment to Actual Work



Potential Tool List for Manual Trail Work
ÅClinometer

ÅHeavy duty rake

ÅMcLeod (or sharp hoe)

ÅMattock

ÅWheelbarrow and/or bags for duff

ÅPole saw/pruner

ÅUse with hard hat and safety glasses

ÅPruning saws

ÅChainsaw

ÅRock bars

ÅRock Slings

ÅShovels or pitchforks

ÅLoppers

ÅDesignate separate loppers for roots



Macleod

Cutter Hoe

Cutter 
Mattock

Mechanical 
Pole Saw

Electric 
Pole Saw

Rock Bar

Clinometer



Construction of New Trail

Clearing & 
trimming

Note: Also 
Important for 
on-going 
maintenance 



New/Relocated Trail

Full bench cut

X



Brushing in old trails

ÅMake it look natural!

ÅDuff as base layer

ÅBrush/leaves as second layer

ÅCreate physical barriers
ÅSmall pines act as great 

natural barriers



Key Maintenance Goals

ÅMonitor trails often

ÅAddress trail issues ASAP 
(usually a quicker/cheaper fix)

ÅPrioritize: 
ÅWhat needs immediate attention 

vs. what can wait (safety concern? 
rapid degradation?)

ÅCost and logistics
Åmajor factors in developing 

priorities

ÅCategorize: 
ÅBasic maintenance vs. large 

project (everything in between)

ÅAlso consider:
Å! ǘǊŀƛƭ ǳǎŜǊΩǎ ƻǇǘƛƻƴǎ όƻǘƘŜǊ ǘǊŀƛƭǎ 

w/same or similar destination)

ÅTendencies (social trails, 
diversions)



Routine Maintenance

ÅMaintain drainage 
ÅContours of tread surface
ÅOutslope, Crown, Grade Reversals

ÅDrainage structures
ÅCulverts, Water Bar

ÅRemove debris

ÅKeep users on the trail!
ÅRemove obstacles (in trail and 

overhead)

ÅKeep trail defined

ÅMaintain trail signs, markers and 
maps

ÅRemove slough and berm build up






