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TO: ENERGY, ENVIRONMENT & NATURAL RESOURCES COMMISSION
FROM: BRUCE INMAN, DIRECTOR OF PUBLIC WORKS%""“
DATE: SEPTEMBER 21, 2016

SUBJECT: APPEAL OF DIRECTOR’S DECISION TO REMOVE PARKWAY FICUS
TREE AT 85 SOUTH BALDWIN AVENUE

DISCUSSION

On June 14, Public Works staff responded to a complaint from a resident about a section
of sidewalk located at 85 South Baldwin which the resident described as “becoming a
safety issue” and noted that “wheelchairs are unable to get over the concrete.” Staff
followed up with an inspection of the subject area and noted that the public sidewalk was
severely displaced vertically. It was also noted that the displaced sidewalk was not
original to that location; it had already been replaced at least once and that asphalt
ramping had been subsequently placed on the replacement sidewalk. Staff noted that the
roadway curb and gutter has also been lifted.

At the June 13" meeting of the Energy, Environment and Natural Resources Commission,
staff provided a written report noting that the City Arborist and staff had inspected the
location. As noted in staffs report “Tim Crothers of West Coast Arborists indicated that
the tree would have to be removed to make repairs to the sidewalk due to the size and
quantity of roots that would have to be pruned.” Having heard no discussion or objection
to the recommended removal from the Commission, Director Inman ordered the tree
posted for removal.

Following the posting of the tree for removal, staff has received multiple phone contacts
and written appeals of the proposed tree removal. Copies of the written appeals and their
respective attachments are attached to this report. The appeal by Mr. Golden has also
been sent by the appellant to members of the City Council and to the local newspaper.

Staff agrees with the point made by multiple callers and appeal writers that the ficus trees
along the west side of South Baldwin create a beautiful, impressive entry to the
community. Indeed, Sierra Madre is proud of being a Tree City. It is always staff's first
choice in situations like this to save the tree. This is seen in the arborist's comments that
root pruning, our preferred treatment, is not appropriate in this case.
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Mr. Golden’s appeal requests a temporary halt to the tree removal and that 1) a second
arborist’s opinion be sought regarding root pruning after the sidewalk is removed; and, 2)
the City should seek an easement from the adjoining property owner in order to route the
sidewalk around the tree.

Staff has obtained a quote from Arborist Jan Scow for providing the requested second
opinion. His price to inspect the tree and provide a written report would be $500. If so
requested by the Commission staff will direct Mr. Scow to do the inspection and prepare
her report. Funding will be taken from the City’s tree maintenance budget.

The second option suggested by Mr. Golden and later by two other appellants is to create
an easement so that the sidewalk can be re-routed around the tree. There is very little
space in which to re-route the sidewalk; in fact, in order to relocate the sidewalk far
enough from the ficus to avoid a re-occurrence of the sidewalk damage, it would be
necessary to remove the two palm trees from the private property.

Creation of an easement to allow for a meandering sidewalk would involve the preparation
of easement documents, preparing an appraisal of the property to determine the market
value associated with the proposed easement, recording costs at the County Recorder's
office, cost to remove the two palm trees that are in the way, and provision of payment to
the property owner for the easement.

Obtain Preliminary Title Report $400
Obtain Property Value Appraisal $500
Prepare Easement Grant Deed $200
Prepare Easement Legal description and exhibits =~ ---—-—--
Los Angeles County Recordation Cost $75
Removal of two palm trees $3,600
Property owner compensation® $23,450
Total estimated cost $28,225

“Based on appraisals recently received for easements requested by Edison on City —
owned property. Actual costs may vary depending on site-specific appraisal.

The City's arborist has suggested the creation of a bow-out around the tree in lieu of
obtaining an easement and removing the palms. This concept would result in the loss of
as many as three on-street parking spaces and potentially form an unsafe mid-block
narrowing of the southbound travel lane. The concept would have to be reviewed by the
City's traffic engineer.

There are a number of materials other than concrete that could be used to replace the
sidewalk. These materials, as described in the attached excerpt from the City's 2015
Sidewalk Master Plan each have their individual advantages and disadvantages. Some
of the listed replacement materials have been suggested for use in some of the appeals
that were received.
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Staff has been made aware of a utility worker and other bystander who recently rushed
to assist a handicapped gentleman who lost control of his motorized wheelchair at this
location. This is in addition to the concern raised back in June.

The City is on notice of a public safety issue in a high traffic area adjacent to the Post
Office, as well as a potential ADA-related complaint. The City recently had a citywide
survey completed covering all city building and infrastructure facilities, including
sidewalks. The subject location was included in that report. The issue of the displaced
sidewalk needs to be corrected. Some things to keep in mind when reviewing this tree
removal proposal and the associated appeals:

1.) The tree is already too large for the location in which it was planted. If left in place
it is going to continue to grow, causing damage to all surrounding improvements,
including any replacement sidewalk, even if the sidewalk is replaced in an alternate
alignment or alternate material.

2.) The street improvements are beginning to be impacted. Continued tree growth will
exacerbate that damage.

3.) There are underground utilities in this location, including significant Edison,
telephone and cable television, substructure.

4.) The maximum running slope on a sidewalk is 5% (1:20) per ADA Standard 11B-
403 (Walking surfaces). Also per 11B-403.3 (Slope) the running slope of
sidewalks shall not exceed the general grade established for the adjacent street or
highway. The general grade of South Baldwin is 4.8%. Any ramping to go over the
existing roots would require that the existing grade of Baldwin be exceeded,
thereby rendering the ramping non-compliant.

5.) There are ten more ficus trees located along the west side of South Baldwin. There
are 5 locations on South Baldwin where similar large ficus trees have been
removed and successfully replaced with oaks. There is clearly precedent for
removal of the subject tree, and removal of the subject tree will continue the
precedent of removing them one at a time and replacing them with oaks, (provided
the property owner is willing to care for and water the replacement tree.)

Shouid the Commission elect to support the staff decision regarding removal of the
parkway tree at 85 South Baldwin, the appellants will have until Monday, October 3 to
submit a further appeal to the City Council, as described under Municipal Code §2.68.020.

PUBLIC NOTICE PROCESS
This item has been noticed through the regular agenda notification process. Copies of
this report are available at the City Hall public counter.

COMMISSION ACTION NEEDED
Staff recommends that the Commission uphold staff's decision to remove the subject tree.
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Submitted by:

Bruce Inman
Director of Public Works

Attachments: Daniel Golden Appeal
Jeff and Julie Appeal
Shirley Moore Appeal {(w/attachments)
Milne Appeal
Moore Appeal
John Hopkins Appeal
Mary Hopkins Appeal
Tse Appeal
Moser Inquiry




29 August 2016

To: Bruce Inman, Director of Public Works, City of Sierra Madre

Cc: James Carlson, Management Analyst, City of Sierra Madre

From: Daniel Golden, resident 278 East Alegria, Sierra Madre

Subject: Appeal Letter regarding Ficus on parkway in front of 85 S. Baldwin

This is my official appeal to the City, requesting temporary halt to plans for removal of
large ficus in front of 85 S. Baldwin, pending further research and examination of the
tree and buckled sidewalk. | am asking to have the issue placed on the September 21
Agenda of the Energy, Environment and Natural Resource Commission meeting, and
that | be given the chance to make Public Comment at that Commission meeting.

The Deep Background, which you both know:

The large ficus on city-owned parkway in front of 85 South Baldwin has been tagged for removal.
The sidewalk next to this tree (and the adjoining trees) has been buckied for decades, and this may
create some hazard for pedestrians and wheelchair-bound citizens. In fact, there was the concern
expressed on ADA grounds by one citizen that initiated the city's plan for removal of the tree.

| think there may be other solutions that could preserve the tree and ensure public safety for all.

The sidewalk is terribly buckled upwards at its seam joint, with no opportunity to "ramp’ the area within
the pitch and angle requirements of ADA sidewalk ordinances, as has been done with asphalt paving
on numerous other city sidewalks with less severe buckling.

| think the choice to remove is premature and warrants further research and action steps.
The Options as | see them:

Option 1. Secure a Second Opinion. Though the City's regular consuiting Arborist is a certified and
responsible professional, his analysis is necessarily incomplete, because a full sense of any possible
root pruning to alleviate buckled sidewalk could only be made upon temporary removal of the damaged
sections of sidewalk slabs.

A Second Opinion from a certified Arborist at that point seems in order. It took 24,000 days, more or
less, for this tree to reach its mature splendor, but it would take less than 24 hours to remove it.

The only way to truly gauge the root structures would be to have the City lift the two sidewalk slabs in
question. Given the two large trees that sit on private property at 85 S. Baldwin, we might, in fact, also




discover upon lifting the sidewalk slabs that the buckling has been caused or partially caused by the
roots of those trees. But for complete diagnosis, access underneath the slabs is essential.

If root pruning is impossible without destabilizing the ficus or killing it outright, and the two Arborists
were in agreement on this analysis, see Option 2:

Option 2. The City could try to seek an easement from the property owners to create a genile loopin a
new area of sidewalk that would curve away from the root area and leave a smooth, new path for
walkers and those in wheelchairs. There is City precedent for such an action step that would protect
the public safety, comply with ADA access criteria, and leave the ficus in place.

Even allowing for the time and expertise of the City Attorney and others in securing an easement, as
well as costs of diagnostic removal of sidewalk slabs and getting a second opinion from a certified
Arborist, the City would still save considerable costs, compared to the safe removal of this large tree.

I think it is worth delaying the tree removal until further discussion of other options can take place at
the 21 September Commission meeting, where | hope to offer Public Comment.
Thank you,

Gk~

Daff Golden

Sierra Madre, CA




Bruce Inman

From:
Sent:
To:
Subject:

Dear Bruce Inman,

Dear Mr.Inman,

notification@civiclive.com
Saturday, August 27, 2016 5:59 PM
Bruce Inman

trees

This is a tree city and also with all the pollution in the air we need ever tree we have Every tree like the one at
the post office is causing problems to the street. Are we to take everyone of these amazing trees out. They are the
first trees you see when entering our town and they represent a magnificent site.Perhaps a better alternative is to
do some root work and fix the sidewalks or post some signs near the sidewalks if they are a concern. The trees
should come first not the other way around.Just how many people have fallen because of them.Also in the
summettime when going to the post office and waiting in line, that tree gives many cars some wonderful shade
which is just great.Please remember this is tree city and we need all we can get to help us breath better air and

keep our city beautiful.
Thanks for Reading This,
Jeff & Julie

jeff and julie




August 29, 2016

Bruce Inman, Public Works Director
City of Sierra Madre

232 W. Sierra Madre Blvd.

Sierra Madre, CA 91024

RE: Ficus Tree Near Post Office on Baldwin Avenue - Removal Protest
Dear Mr. Inman:

| saw the notice posted on the mature Ficus tree just south of the post office on Baldwin Avenue this afternoon
and wanted to add my voice to those who | hope have also protested the removal of this tree. 've included
several links herein to websites which offer more environmentally conscious alternatives to complete removal of
the tree. A meandering sidewalk, rubber sidewalk material or bridging/ramping over the area aethesticaliy all
appear to be viable solutions to the protruding tree root growth. These options are often combined, per the
articles at these links, with air spading under the offending root to allow future root growth room to expand
downward rather than upward. Apparently, root trimming is no longer considered one of the better options
available.

We need to do whatever we can to protect the trees we still have in town; we've lost so many in the last few
years — to bark beetle infestation, wind, and/or to new development. It would be a terrible shame to sacrifice
this beautiful creature when there are options the city can and should exercise which will both resolve the

liahility issue and save the tree.

Please see the links below for further information. The last link is a sidewalk repair manual from the City of
Portland, Oregon.

hitp://shadetreeexpert.com/sidewalks-and-tree-roots/

https://www bartlett.com/resources/Sidewalk-Repair-Near-Trees.pdf

http://pottstowntrees.org/pdf/2014-4-19-Trees-and-sidewalks.pdf

https://www .portlandoregon.gov/transportation/article/443054

Please do everything in your power to retain this tree. It takes so many years for a Ficus, or just about any other
tree, to reach this stature, and once it has, it provides much-needed shade, cleaner air, and homes for the area
wildlife. Such a treasured member of our community could not be replaced within our lifetime.

Thank you for your cansideration!

Sincerely,

Coe)
Shirley Moote

ierra Madre, CA 91024

BLESIE L4
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ROOT PROE PRUNIT PALM TREE PRESERVATION MAINTENARN

Chuck & Danny Lippi protilerms haetaw graund pruning trees pests and nulrition projects

pests and fertilizer

Transplanting Problems Root Crown Excavalion Vertical Mulching Tree Roots Radial Trenching of Roots Compost and Soil Stirring
Fill Soil Over Roots Sidew nd Tree Roots Meandering Sidewalk Mulch and Fill Over Root Flare
Options for Sidewalk Repair Around Existing Trees Testimonials

Tree rool-sidewalk conflicts are very common in developments. And the mosl commonly "Just a quick note to say lhe

planted swale tree in many parts of Florida is the live oak (Quercus virginiana), which is trees are Rourishing. Well
a wonderful long-lived, sturdy ree, thal simply requires more root and trunk space than done! Thank you again. Will
the 6 foot swale designated by the designers. And as many homeowners and property stay in touch as | plant mare.”
managers have learned, the problem seems lo escalale after the first 10 years as the — Dianne - April 11, 2013
trees begin to mature and their rool syslems expand and Iry to grow oul of the much-too-

small space allotted between the street curb and the sidewalk.

Obviously, it wauld be better to plant trees in larger spaces such as the front yard away
from sidewalks and slreets. Butitis loo lale for many people who buy a home ina
development that has already planted large-maturing trees in a narrow swale between
the sidewalk and the street. This is a landscape design flaw, in my opinian, that is
crealing significant maintenance costs for homeowners and property managers.

Because removal of the trees by sidewalks is not practical, somelimes nat allowed by

local ardinance, and would remove an important environmental amenily from

slreetscape, | will primarily discuss oplions to accommodate roots on existing large All too often large-growing lraas like this live oak
are planted in a narrow swale betwean the streel

trees, infrastructure-based slrategies, nol options for recenily planted young trees by : - ,
and sidewalk creating infrastructure conflicts,

sidewalks lhat we refer to as root-zone based strategies. The goal is to adapt the
infrastructure lo accommodale lhe tree to reduce the sidewalk damage and increase the interval belween sidewalk repairs.

Types of Damage:

Over the years | have observed swale trees (mostly live oaks in this part of Florida) lifting sidewalks
usually al the seam or expansion joint. The lifing can occur anywhere belween the slab nextto lhe
trunk to as far away from the tree as the third concrele slab which is about 15 feet from the lrunk. Once
the slab lifts over Yainch, there is a serious liability issue — a trip and fall hazard.

In addition to the lifting pressure caused by roots, the tree root flare of trees will slowly expand

outward and even upward pulling sideways and upward pressure on the sidewalk. Often the root flare
begins to become a problem with nearby infrastructure when trees reach a diameter of around 20 Shaving the ffted slab to even out

inches. The root flare of a 30 ta 36 inch DBH live oak can exlend almost the entire width of the 6-foot tha uneven edges is useful bul
only lemporarily. Here a shaved
slab is lifting again.

swale.
Cutting Roots

I have found that cutting roots is only a temporary solution. | have seen severed roots regrow under a
sidewalk within three years after being cut. In San Francisco and other cities, the interval between root
pruning and renewed sidewalk lifing is about five years. This relatively short repair interval can create
an escalating and compounding effect of needed repairs as the trees conlinue to grow.

An additional problem with root pruning is the loss of tree stability. Trees have stabilily against wind
throw because of the lateral roots. Tap rools are rare and quite small in most broadleaftrees and

provide virtually no supporl. When the imporlanl laleral rools are pruned, lree slability can be

reduced. Research at the Bartlett Tree Research Laboratories has demanstrated that cutting large Root growth under the slab. Roats
lateral roots within the root plate, which is a distance from the trunk of three times the trunk diameter, have baan painted orange for

htnllehadatracavnert ram fcidawallee_and_trea_rnnte/ 1id
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can destabilize a tree. For example a 20-inch diameler lree should not have rools cul closer than 60 clarity. The roots growing under
. ; i ; the sidawall tand had
inches from the tree (3 X 20 = 60). In a 6-foot wide swale with a growing tree, that does not allow M il

grown back in only three years
space to rool prune at the edge of the sidewalk, So reol pruning should only be done as a last resort Iifting the slab again.
when all other methads have been judged as not feasible. And those ordering cutting of major lateral

roots should be aware of the liability for tree failure that root cutting creates.
Other Options:

There are several options to consider when repairing lifted sidewalks. These include options that
sometimes can be combined with others. All of lhe techniques except for #1 Shaving and #2
Slapjacking are used when removing and replacing sidewalk slabs.

Shaving lifted concrete: Once a slab is lifted by roots, it can be shaved down several limes uniil the
thickness of the sidewalk is too small to support the welight of pedesirians and golf carts using the
sidewalk. This relatively inexpensive lechnigue should be used at first lo even out lifled sidewalks.
Another version of shaving is lhe use of asphalt to level the sidewalk slabs where they have lifted.

Asphallon a concrete sidewalk is not a very eslhelic alternative, Three years prior to taking Lhis
photo, the lifted sidewalk slab had
Slabjacking: This is a process where concrete is injecled under high pressure beneath the low side of  been replaced and the raats cut.
In enly three years the sidewalk
had lifted again pushed up by
has been around for several years but 1 have yet to speak with anyone who has had the slapjacking new oot growlh, Culting ree roats

a lifled slab causing the slab to lift upward to malch the lified section of the adjacent slab. This process

done. does not provide long term rasults
and shauld be the last choice not
the first.

i, s
Once the mols have bean The new sidewalk is located
exposed with an Air Spade, il is oulside tha root plate whare there

easier lo delerming the besl is less damage to the tree and ils
location for the replacement oot system and less chance of
sidewalk whera the roofs are sidawall lifting
smaller and less damaging to the
sidewalk

Meandering sidewalk: Mave the repaired sidewalk out away from the tree by several feel preferably outside the root plate, which is
the distance from the lree that is three times the lree diameter. See Meandering Sidewalk.

v Excavate beneath offending roots: Instead of cutting the offending rools that have lifted the
sidewalk, leave the rool intact and use an air excavation tool like an Air Spade or Air Knife to remove
soil beneath the root. This void can be left open beneath the root or filled with clean pea gravel that
will move oulof the way as the root expands downward. Because the concrete sidewalk is being
replaced above the root, the root should expand downward filling the void. This technique should be
combined with reinforced sidewalks and possibly thicker sidewalks.

Bridge over roots: Sometimes the roots are too large to cut and have
Excavating beneath an offending  €Xpanded above the natural grade. In these cases lhe root(s) must be

teot can allow the root to expand  bridged possibly creating a slight rise in the sidewalk where it passes
downward rather than pushing up
against the sidewalk.

over the root.

Use reinforced concrete: Use rebar or wire mesh when repouring
concrete sidewalk slabs. This will make the sidewalk sironger. Itis important to connect the slabs

together with rebar to avoid the lilting of a single slab, In that way the root will be pushing against two

or three slabs rather than a single slab. Bridging over lrea roots can take

2 . many farms. This is an excellent
Use thicker concrete: Increasing the concrele lhickness from 4 inches to 6 inches will make the example of a substanlial bridge

i . ; ’ . . i . i Lhave lo be t

sidewalk less likely to break or lift. This technique should be used with the reinforced concrete Butbridges:do fok Have e his
large to protect roots. (Photo

technique above for best results. There is currently research being done fo determine the best taken In Bluffton: SC)

concrele thickness to use. But no data is available at this time.

Place sidewalk over a geogrid and gravel base: Recenlresearch into roots and sidewalks has demonsirated that a geogrid mesh
base placed on top of rools will spread the force of the upward pressure of the roots aver a wide area. Then if we cover the geogrid

hitnlichadatronavnert romizidewsallee_and-traa-rante/ 214
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with clean #57 stone for atleast a depth ol 3 to 4 inches, Ihe concrete sidewalk can be poured onlop of the slone. The stone should
be covered with a geotextile fabdc to help keep the sand and soil from filtering info the stones, which provide a pariially flexible bufler
to diffuse the foree of lifing roots on the concrete sidewalk slabs above. This arrangemsnt may cause the sidewalk to be higher than
the original sidewalk.

Place clean gravel beneath sidewalk: Recent research has demanstiated that simply
placing clean gravel beneath a sidewalk sfab will cause roots to grow below the gravel
nal direclly bejow the concrete stab. The large air spaces in the gravel cause any roots
to grow belaw both the concrete sidewalk and the gravel Jayer, Conseguently, the
sidewalk is less likaly to get pushed upward by the roots.

Rubber Sidewalks and Pavers: Rubber sidewalks. other llexible materials and brick
pavers allow for reduced repair costs to lift out a root-damaged sidewalk section and
repiace it. However, often the repair involves culling the offending rool that is lifing the
sidewalk. These materials, de nol solve the problem of what to do with an exisling large
rool that is increasing in diameter. Other methods may be needed to accommodate lhe
farge roots rather than cutting them.

Options that rnay not have merit:

Pervious pavement: This type of pavemenlwill allow moisiure to percolate through the

conerete directly Io the soil and roots below. Bul pervious concrels is not as strong as Installing geagrid mat over roots and then clean
regutar concrete so a thicker layet of pervious concrete may be needed. And allowing gravel provides a stiong buffer against fe litting
T . . . force of roois

maisiutre to percolate through e concrete may increase roet growth beneath the
concrale, Pervious concrele is a good preduct io use in a parking lotor area where root

growth is to be encouraged and stimulated, Slimuiating rool growth under a sidewalk is not helping the situation, in my opinicn,

Root Barrfers: Root barriers are sometimes uselul on well-drainad soils on new plantings if the root barriers are properly installed
and al least 2 or 3 feel deep. The top ol e reol harrier must be slightly above grads or rools will grow over the log of the barrier and
this root barrier protruding edge can be unsightly. Proper installation is very important. Root barriers are usually not appropriate
where trees are afready established. For more on root barriers and recent root barrier research glink here.

Tree Growth Regulator (TGR) Applications: Genarally arborists use TGR chemicals to slow lop growth of trees. Eleclrical utllites
have baen using TGR's for over 30 years to control top growth of rees near powsr lines and extend the pruning cycle. Subsaquantly
some arborists have been seliing the relatively expensive TGR's as a way 1o reduce pruning and slow iee growih in developments
where lree rool-sidewalk canflicts ara beginning to be a problem. lronically, the benefits of the mostwidsly used TGR, paclobutrazol,
is to divart enargy from top growih into root growlh. So TGR's may make the free roct-sidewalk coniiict worse by increasing root
drawth even though lop growth is being reduced. Until there is research indicating the TGR's are in reducing sidewalk damage or

increasing the sidewalk repairinterval, | do not recommend TGR's as a viable solulion.

Heavy crown pruning to slow tree growth: The extra expense of heavy crown pruning to keep a targe-growing tree shorland
stunted is not really practical, Large matuying rees will guickly grow to their genetically predisposed size once the excessive and
expensive pruning slops, There are many ather reasons, which | witl not go into here, wivy heavy pruning will notwork and is bad for

the health of the lrees.

Good Resources for Dealing with Sidewalk-Tree Root Problems

1 Or LR, Costelio and Dr. K %, Jones, Reducing bifrastructure Damage by Tree Rools: A compendium of Strategies, Westem
Chaptar of the International Soctety of Artboriculture, Cohasseet, Ca., 2003,

2 John Roberts, Nick Jackson and Mark Smith, Tree Roots in the Built Environment, Centre for Ecology & Hydrology, Matural

Envirenment Research Council, London, 2006.
3 Dr. Bd Gilman's website http/dhorlull.eduivoodyiurhansidewalk.shimi {as of June 28, 2011)
4 Oy Ed Gitman, Trees for Urban and Suburban Landscape, Delmar Publisher, New Yok, 1996,

5 Siniley, Thomas, Bruce Fraedrich, Neil Hendrickson, Ph.D.'s, Tree Risk Wanagement, Bartiett Tree Research Laboratories),
Charlotle, NC, 2002,

k- fichadatracavnart rnm feidawallecoandotraacrante/ A
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" SCIENTIFIC TREE CARE SINCE 1907

Bartlett Tree Research Laboratories Technical Report

Tree roots grow underneath sidewalk pavement when there is oxygen, water and space
for them to grow. Roots are very small when they start growing under pavement but
then increase in diameter as the tree grows resulting in lifting or cracking of the
pavement. When pavement lifting is excessive, a pedestrian tripping hazard is created.
It then becomes a challenge to preserve the tree while continuing to allow pedestrian
use of the sidewalk.

The best opportunity of dealing with sidewalk lifting problems is at the time of tree

Sidewalk Repair Near Trees

E. Thomas Smiley, Ph.D.

™
Rt ahS

_".'---__‘{__ foa ’d

plantmg or concrete mstallatlon Tree species can be selected to fit the available space.

plot showing d

root growt patterns.
with nojbase fa
(Upper) an

oam boardWis f_"
“Inatalled (fower).

If space is limited, small maturing trees or species known not to damage pavement
should be planted. Alternatively, modifications can be made under or next to the
pavement to reduce root growth. Modifications that will extend the useful life of
sidewalk pavement include installation of root barriers alongside the pavement or
installing a root excluding base beneath the concrete. Root barriers must be at least
18 inches (45 cm) deep and the top must be above the soil and mulch surface to be
effective. Base layers that successfully exclude roots include washed coarse gravel
(1-1.5 inches, 2.5-3.7 cm diameter, with no fines) and foam insulation boards. A
gravel base at least 4 inches (10 cm) thick is recommended, thicker is probably
better. Gravel is only effective in well drained soils. Foam boards are commonly
available from % to 2 inches (1.25 to 5 ¢cm) thick. Two 2 inch (5 cm) thick boards
can be glued together to provide a 4 inch (10 cm) base for the greatest protection
from root growth damage.

When roots do lift sidewalks, there are a number of actions that can be taken to ameliorate the problem. These
solutions have varying costs and impacts on tree health, longevity and stability. They
may be used alone or in combination and include:

1) Shaving the top of the concrete or installing a ramp to even the surface and reduce

2)

the tripping hazard, Shaving or grinding the concrete is done with a specialized
cutting machine. The goal is to lower the raised concrete edge to the level of the
lower slab. Concrete can be ground to about % of its original thickness. The other
commonly used alternative is to install a ramp
or wedge of asphalt or concrete to smoothly
bring the lower level up to the lifted edge.

Increasing the distance from the tree to the
edge of the sidewalk. This can be done by
either narrowing the sidewalk or rerouting it
around the tree. The Americans with
Disabilities Act (ADA) limits sidewalk width
to no less than 39 inches (1m). By increasing
the distance from the sidewalk to the trunk,
the roots that are most likely to cause damage
will no longer be underneath the pavement.

» P_R

Extreme sidewalk lifting ;
associated with tree roots.

Asphalt v
ramplwadga 2
installed to
reduce tripping
hazard.




Sidewalks can often be curved around a tree with the permission of the adjacent landowner. These
techniques can avoid damage to large roots that are primarily responsible for tree stability.

3) Bridging the pavement over the roots. Bridges are simply sidewalks that are raised  Sidewalk bridging plan from Costello and Jones.
root growth beneath. They may be supported near the tree by concrete piers or
they may be supported by the base layer. The steps to install bridges are: remove
the existing concrete, base and soil from above the existing roots; drill holes and
install concrete form tubes (e.g. Sonotubes®, Quick-Tube®) if needed for
additional support; level the base with the top of the roots using coarse sand or
pea gravel; apply a layer of foam board with holes cut for piers (if installed);
frame for concrete, pour reinforced concrete and finish. The maximum ADA
allowed slope for this type of construction is 1:20.

4) Replacing concrete with interlocking paver blocks or rubber pavers. This

Overhead View

Side View

alternative will not slow pavement lifting, but will allow for a smoother transition
and the removal of blocks that have lifted too high. Pavers are installed by
removing the concrete and base materials above the roots and removing the soil
between the roots if needed using a supersonic air excavation tool, installing a
new sub-base of coarse sand or pea gravel, leveling and compacting the sub-base
slightly above the existing roots, install a geotextile fabric (e.g. Typar 3341) on
top of the base, then installing and compacting a coarse sand base layer, and
finally installing the pavers. Paver joints should nof be mortared.

5) Root shaving then installing new concrete. If the pavement must be reinstalled
flat and in the same location from which it was removed, the height of the

E.w : "_’ Root offending roots will need to be lowered. For mature trees, it is best not to cut
"*j,’_';w- P 4 i top roots greater than 2 inches (5 cm) in diameter. However, it is usually roots that
{. } 4 shaved are larger than this that create sidewalk lifting problems. It is better to remove the
REE . | tolower | top surface of a root rather than the entire root. This is done by shaving the root
i the using a chainsaw or debarking tool. Large roots should not be cut more than 1/3
surface. | of their diameter. Cut roots do tend to callus quickly, so a layer of rigid foam or

pipe insulation foam should be installed between the shaved root surface and the

new concrete. The loss of tree stability from root shaving and the rate of decay in
- shaved roots are not known. The tree should be inspected annually for health and
stablhty if shaving is done closer than three times the trunk diameter (DBH) from the base of the tree.

6) Root removal and sidewalk replacement. The removal of roots at the edge of the sidewalk followed by
concrete replacement will provide a longer term solution to sidewalk lifting but will have the greatest effect
on tree health and stability. A thorough tree structural analysis should be conducted
before roots are removed. It is recommended that buttress roots not be cut closer to the
trunk than a distance equal to three times the trunk diameter (DBH). If they need to be
severed closer than 1.5 times trunk diameter, tree removal should be considered since it
is very likely that tree stability will be affected at this distance, depending on tree species
and condition. When reinstalling the pavement next to a root cut tree, allow space for
callus and trunk diameter growth. Installation of a root barrier or root excluding base
(foam board or washed gravel) should also be considered under the new pavement to
avoid reoccurrence of the problem.

Trees provide many benefits in urban areas; however they do occasionally conflict with sidewalks, especially
when trees are not designed into the urban infrastructure. It is best to plan for these conflicts and install trees that
are compatible with sidewalks or implement measures at the time of planting to reduce conflicts. If this cannot be
done, there are many techniques that can be used to retain trees and reduce damage to the pavement. The method
that is least damaging to the tree while allowing for a safe sidewalk should be used. Ahways have a qualified
arborist present for any root cutling.

For more details see:

Larry Costello and Katherine Jones. 2003. Reducing infrastructure damage by tree roots: a compendium of
strategies. ISA Press Champaign IL. 119pp.

James Urban. 2008. Up by roots. ISA Press Champaign [L. 479pp.

BTRL




Sources:

ADA http://www.ada.gov/pubs/ada.htm, Up by Roots http:/secure.isa-arbor.com/webstore/Up-By-Roots-
P353C24 . aspx

Reducing infrastructure damage by tree roots http://securc.isa-arbor.com/webstore/Reducing-Infrastructure-
Damage-by-Tree-Roots-P229.aspx Geotextile http://www.typargeotextiles.com/paved.html Sonotubes

http://www.sonotube.com/
Pavers http:/www.paversearch.com/ Rubber sidewalks www.rubbersidewalks.com/ Research http://auf.isa-
arbor.com/newresults.asp Concrete shaving or grinding http://www .saberleveling.com/grinding/trip_hazzards.ws
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Unlike concrete, asphalt does not need

time to cure.

Once it is spread out and tamped
down, it can be used immediately.
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The gray color used is similar to newly

poured concrete, below.
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