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Overview

* Why be concerned about sustainability of trails?
* What is a sustainable trail?

e Assessment of existing trails

° Design

° Permitting

e [mplementation

e Construction

° Maintenance



Warmer Planet =
Weirder Weather

AMore 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

AMore precipitation

overall. some models project

monthly precipitation between
December and April will increase 1
inch by the end of this century

Almpacts on trails
A More erosion

A More wet areas & wet W8S
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What is a Sustainable Trail?

US Forest Service Definitiqra
Sustainable Trail will

A Withstand the impacts of normal use
& natural elements

A Cause negligible soil loss or
movement

A Encourage users to stay on trail by
providing an enjoyable experience

Ab20 | ROSNERSf@& | F¥FSOI
cultural resources
A Require minimal maintenance
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What is a Sustainable Trail?

US Forest Service Definitigm ~ Wildlife & Trails Principles

Sustainable Trail will A Leave untouched large, undisturbed
areas of habitat

A Withstand the impacts of normal use A Route a trail around the edge of an

& natural elements area of high quality, rather than
A Cause negligible soil loss or through its center
movement A Reduce the contribution of trails to

A . habitat fragmentation
Encourage users to stay on trail by A Avoid areas that are habitat for

providing an enjoyable experience threatened, endangered, or other
Ab20 | ROSNRESt & | TFFS Ogdpediedld coarérn v I {0 dzNF £ 2 N.
cultural resources A Consider reducing or eliminating trails

A Require minimal maintenance especially in sensitive areas
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A 800 acres in Natick & Sherborn

A9 miles of trails + 1/3 mile of All
Persons Trall

ATrails open since 1968

A 30,000+ visitors per year and
rising

A Series of older trails, some newe
boardwalks, and old farm cart
athsc forming loops that return
0 single entrance

AMany water features

A Vernal pools, wetlands, streams wit
beavers and the Charles River




Assessment of Existi

Trails i 9
Aclhea
ABefore anything else, evaluate o B N0 T e
your existing trails | \ R
Aldentify problem areas and | . L s T —
potential remedies ‘ |
ANRI RY22NRAa | & 5
by Peter Jenseq professional |
trail builder Tt
: | A-5
AEvaluated every segment of trai LRy
system | \
ALots of staff & volunteer inputta & 0 | S Gt y oo
develop remedies 3 o :




Post 5 to Post 7

This trail segment is approximately 021 miles long and provides trail connection to the old
sawmull site. Much of the trail 15 wood chip covered and provides viewing opporfunities of Mill
Pond. There are several frail construction needs along this section of trail.

Assessment

Trail Sign Post #5 to #7

Segment

Length: 414 feet (0.08 miles)

Distance Reference Point Work Needed Comments

0 S1gn Post #5 - This section 13 Fill old road bed above with tread surfacmg

located on an old road {(approximately 4.5 cubic yards).

40 Install dramage diversion to the left Estimate
12 yards of matenial to create diversion

185 Old mmill stones on the left.

215 Center of stone bndge Install approximately 9 cubic yards of fill to
create dramage away from center of bndge.

265 Fill tread

272 Sign Post #6 on the left

295 Dramage ditch on the left side of | Clean ditch.

old road.

325 Existing culvert under old road. | Clean out culvert. Add approximately 4 yards
of surfacing to treadway ahead to piich water
info ditch on the nght. Clean 40 feet of ditch
ahead on the nght.

365 End ditch cleanmg.

414 Sign Post #7 on the nght. END OF SECTION WORKLOG

Post 5 to Post 7 -
ESTIMATED COST: | $3.060 Materials, Labor, & Equipment
PLAN/DESIGN Field layout of drainage diversions and resurfacing of old road.
PERMITTING NEEDED YES Wetlands permit - RDA
MATERIALS Tread surfacing
EQUIPMENT: Haul vehicle, loader o spread, hand tools to finish
LABOR TYPE(S) Contractor, staff




Treatments

AAbandon trail? Relocate?
Al RR I &0 NXzO
A Bridge, boardwalk
A Drainage diversion

A Stone steps
A Cribbing

AHarden the
tread/resurface

AWSYSRAI GS X
A Correctoutslope

A Remove berm/slough
A Add grade reversals




Relocate

Relocation downsides:
ALots of work & planning
ARequires many tools
A Potential habitat impacts

APoor planning = net negative
financial/environmental/work
cost

Relocate If:

ACurrent trail is beyond repair

AAlt route improves experience,
habitat, maintenance hours/cost%
etc.
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AWhy do you need a new trail?

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

AWhat will the trail be used for and what is the need that it fulfills?
Als the trail to be designed to accessibility standards?

AWnho will design and build the trail?

AHow will it be funded?

AWho will maintain the trail?




Goals for Designing
Tralls

Layout & Experience
ATrail Users?
A Starting & Orientation
A Safety

A Destinations/Viewpoints/
Connections

ALoops
AActivity Areas
AQuiet/Contemplative Areas




Basic Design/Assessment Principles

AVisually pleasing route AMakes connections
A!?}?:rggf”ic & other points of AAvoids adjacent development
I

ADiversity of views & experiencesADeS'gned for intended users &

_ _ Intensity of use
AA variety of geographic,
vegetative, and cultural features AProtect natural & cultural

Alntegrates existing trails when ~ '€S0UICes
possible if they meet or can be ALongterm sustainability
modified to meet the basic
standards



What is Grade?

Basic Sustainable Trall
Design Standards

ASlope or Grade

A At what slope does water begin to
form rivulets down an existing trail
on a similar substrate?

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

AThink in terms of mimiatersheds

un
100 Feet

Direction
Direction of Max. Slope

of Max. Slope

! " . " . .
Trail grade too steep and erosion will occur. Sidehill trail Iocatllon controls erosion. _
A water course will form and cause gullying. Water crosses trail rather than flowing down the trail.



Hall Rule

e Trail
e | o -
ot 15% Grade
S
=

Sustainable Traill Guidelin

Sideslope
http://www.crgov.com/DocumentCenter/View/1430/SustainablaitDevelopmemGuidelines?bidld=

20% Grade

1. The Half Rule

ADo not exceed half the grade of
the sideslope&he trall is traversing

This trail breaks
the Half Rule.

Fall Line Trail

Water flowing down a hill will
follow the path of least resistance.
Called the “Fall Line”.

Trail

Sideslope 8% Grade

20% Grade

Trail on fall line will be
damaged by flowing water.

This trail meets
the Half Rule.



Sustainable Traill Guidelines

Average or Overall Grade

2. The Ten Percent Average
Guideline

ACKS OGN AfQa | @S SPETE
10% or |€SS Average Grade = 8% (139.5 meter)
AShort sections can exceed 16% R

(30.5 meter)

long aghe Half Rule is still used f P s
(15% trail grades can be used for ~ & "

short sections as long as the — ° /
sideslopés greater than 30%) TN Run = 100 fee

(137 meter)



3. Maximum Sustainable Trall
Grades

AMaximum grade, usually around
15% to 20%, is the steepest
allowable grade based on several
site-specific factors, which include:

A The Half Rule

A Soil types

A Rock

A Rainfall

A Grade reversals
A Types of users
A Number of users
A Difficulty level




Grade Reversal

Sustainable Trail Guidelir

4. Grade Reversals

AArea where a trail levels out or
dips for about 10 to 50 feet before
rising againcén be much shortgr

ARecommended every 20 to 50 feet

A Grade reversals also make a trail
more enjoyable

A negative grade
followed by a positive
grade allows water to
exit the trail.



Outslope

Sustainable Trail Guideline

5. Outslope
At KS 2dziSNJ SR3IAS 27F
should be slightly lower than
Inside edge by 5%
AOutslopesancourage water to

sheet across the trail rather than
traveling down the trails center

AOutslopescan be difficult to
maintain in loose soils. Constant

use tends to compact the center Trail Profile
of the trail and push soils to the £03
sides 5% Outslope

AFrequent grade reversals are
essential to drain water from the
trail in this situation




Permitting for Tralls

AWhy do you need permits? Wetlands Protection Act (WPA) and local
bylaws require permits for any work:
Aln a wetland
A Within 100 feet of a wetland
A Within 200 feet of a perennial stream
An the 100year floodplain
A Within mapped rare species habitat

AWho issues permits?
A Local Conservation Commission (under both MA WPA and local bylaws)
A Mass. Natural Heritage and Endangered Species Program (NHESP)
A US Army Corps of Engineers (for fill in wetlands)

AEXEMPTIONROM WPA

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



Roadmap Permitting Process

Evaluate Impacts,

DR g DesignTrails— Avoid,

Minimize, Mitigate

Are your trailsin
jurisdictional areas?

Approach
Permits Issue and Hearingand Review Prepare and File Permit
Recorded Process Applications

Complete the Work Close Out Permits



Design for Permitting

AGoalc design trails to meet all performance standards, minimize
Impacts to extent practicable, mitigate for unavoidable impacts
AStrategies for Minimization:
ACan work in a resource area be avoided by relocating the trail?
ACan impacts be minimized by reducing trail width?

ACan impacts be minimized by using bog bridge, boardwalk,
puncheon bridge rather than ajrade construction?



Basic Permitting Considerations

AHow long will it take? AHow much will it cost?
APreparing permit applications  AAbutter lists and notifications
AFiling APrinting and mailing
AHearings AFiling fees
Alssuance of permits ARegistry of Deeds fees

A4-6 months $500-$5,000

(not including consultant or
design costs)



Strategies for Permitting Trail Maintenance

AJdust do it! AFile Notice of Intent for Generic
AFile Request for Determination ~ ©Order of Conditions
of Applicability AGenericg for all maintenance

ACommission issues conditions for

ARequest Conservation Commission types of work, notifications, etc.
to determine that Tralil AOrder should include Special

al AyiSylyOS I 0 @rqeidon in Remetety alowing
require an Order of Conditions maintenance activities in

AValid for 3 vears accorcjance with general

Y conditions

A Genericc for all maintenance



Implementation, Construction and
Maintenance

1.Work Plans
2.Tools
3.Construction
4.Maintenance
5.Cost & Funding



Three E’s of Sustainability

* Environmental:
* Does it harm habitat, natural

Environmental
resources, etc.?
* Science and hippy things!
A * Ethical:
SustRRIWitY * Does it harm community?
* 7
Ethical Economic What are the means:

* Economic:
* Does it harm your wallet?
* Long-term financial responsibility

Photo Credit: hittpostatesus tamabalityind e coem thires-es -of-5us tanabality,)
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Sample Work Plans:

Transitioning From Assessment to Actual Work

Trail

Marsh Trail

Marsh Trail - Mill Pond Trail
Main Trail

Glacial HIll Trail
Indian Brodk Trail
Quacking Frog Trall
Mill Pand Trail
Charles REiver Trail
Hemlock Trail
Little Farm Pond
Boundary Trail
Glacial Hill Loop
Glacial Hill Trail
Glacial Hill Trail
Mill Site Bridge
Bluebarry Swamp
Glacial Hill Trall
Glacial Hill Trail

Location

Post 4 Connection
Post 3 - 12

Indian Brook Trail Connection

Vernal Pool

2 locations + connect to Orchard

various

various

all

various

center section

all

Post 7to 12

Fanger Corner

Post 4-5

Extend boardwalk
Indian Brook Bridge
Site |, between Post 12 & 13

Type

Relocation
Relocation
Relocation
Relocation
Relocation
Relocation
Relacation
Relocation
Relocation
Relocation
Belocation
Relocation
Relocation

Puncheon Bridge

Bridge

Puncheon Bridge

Bridge

Puncheaon Bridge

PSlEA, Broadmoor

FSiEA, Broadmoor

Priority By

1 Broadmoor

2 Broadmoor

3 Broadmoor

4

5 Broadmodr

& Broadmoor

3 Broadmaar
TBD  Broadmoor
TBD Broadmodr
TBD  Broadmoor
TED Broadmoor
TBD  Broadmoor
TBD PSIEA

i

. PSIEA

3 Broadmoor

q PSIEA

5 Broadmodr

Materials
Ordered
MA
NA
MNA
MNA
MNA
NA
MNA
M
MNA
NA
MNA
MNA
MNA

Motes Start Finish

Training Session - scheduled 6/6 &-Jun

PSJEA to do worklog

do after trai RiMgE SELEion on SEOMEwors
PSIEA to do worklog

PSI&A to do worklog

PSIEA to do worklog

2020

Training session - scheduled 8/8

2013

WG to investigate helical support feasibility
2020

after Indian Brook Bridge completed



Potential Tool List for Manual Trail Work

A Clinometer

A Heavy duty rake

A McLeod (or sharp hoe)

A Mattock

A Wheelbarrow and/or bags for duff

A Pole saw/pruner
A Use with hard hat and safety glasses

A Pruning saws

A Chainsaw

A Rock bars

A Rock Slings

A Shovels or pitchforks

A Loppers
A Designate separate loppers for roots

Teols List
ITem Beiﬁ\ﬁ\oﬁ @ty NGTES
Rece Sprnsy ves 3 e
Matio cik colec + Pk ) Sump /oot pemeva|
weed \(TEAUA | .
Hand Suw Simll  Felding 3 Pmn‘M /Cledv\ oS
Vo Sew Lacqe  Tixed Bloe 3 Remov‘:\lgn\)gk CuF
. 0 DPER. Green Tape on handle 2 Roets / qrovnd Gontac -
LopPER L& Red & Groy 3 NoT & aourd Condact
fole Saw Soww O‘A‘v\l Green Kand e \ weac Nt + Glasses
Role Paner | Runec only | Green Handle | o T
Pb\t Saw/?\‘w\ﬂ.’r Com Yoo .omﬂgg, W|¢ \ " h "
LL = Wk Hats Bloves  (Glassed iore YS9 Poie S foumee o
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Clinometer

SUUNTO

~ M
»

Macleod

Electric

j Pole Saw

Cutter Hoe

\ Rock Bar

‘:t"w‘j" ety

Cutter
Mattock

Mechanical
Pole Saw



Construction of New Trall

Clearing &

A= CLEARING
T

B = GLEARING

C =TREAD

trimming

BEFORE CLEARING

TRAIL PE WIDTH HEHSHT WIBTH
heeescible Tran 5ty B ' 3t R
Waiking Trail &1 & 4 tg 5
Hiking il 4 ta &' 1.E ta
GKi To_sing Trail & top 10" CREN S
Equssirian TF 8 o1 & 1g B
Liarn =1 12 H 12 11

Note: Also

Important for
on-going
maintenance




New/Relocated Trall

Full bench cut

Bench cut
(evacuation zone)

Original grade Y-— ——
4

Organic duff grubbed off

—
— —
— —

Back slope
(generally 2x original slope)

»

Undisturbed mineral soil

Full Bench:
Entirely cut out of
exisitng slope.

1/2 Bench:
Half cut and half fill.



ld trails
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Key Maintenance Goals

AMonitor trails often ACategorize:
AAddress trail issues ASAP ABasic maintenance vs. large
(usually a quicker/cheaper fix) srofiee: (Eueliring [ DEmIEe)

APrioritize:

AWhat needs immediate attention AAEO CO_,_nSIder' _ A _ |
vs. what can wait (safety concern? ' UNF AT dza SNKa 2 LJ

rapid degradation?) w/same or similar destination)
AC d loist ATendencies (social trails,
ost and logistics diversions)

Amajor factors in developing
priorities



Routine Maintenance

AMaintain drainage AKeep users on the trail!
A Contours of tread surface ARemove obstacles (in trail and
A Outslope Crown, Grade Reversals overhead)
ADrainage structures AKeep trail defined
A Culverts, Water Bar AMaintain trail signs, markers and
ARemove debris maps

ARemove slough and berm build up



Slough and Berms -
. Causes of Trail Creep

On hillside trails, slough (pronounced sluff) is soil, rock, and debris
that has moved downhill to the inside of the tread, narrowing the tread.
Slough needs to be removed (figure 30). Doing so is hard work. Slough L
that doesn’t get removed is the main reason trails “creep” downhill.

/ \
Slough spreads {7 T
across tread — ||/ || !'
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Fill edge —/

= breaks down




Slough l @ Berm



