Tree Risk Assessment
& Mitigation

URBAN FOREST INNOVATIONS INC

Urban Forest I(UFNextgnaivetree risk assessment experien@nablesthe
companyto develop effective risk mitigation strategies for trees in urban settings. Three
assessment methodologies allow Ué&laccuratelydeterminethe level ofrisk associated with
virtually any urban tree

Visual Tree Rsk Assessment(VTRA)- Usingthis basic risk

_ assessment met hodol ogy, UFI ' s
Proven and Effective factors such as pests, diseases, site conditiomssanuctural
Strategies to: weaknesses which may contribute to elevated risk of whole

tree failure or failure of component partsuch as branches.
This risk assessment methodology has been applied by UFI

1 Reduce the risks posed by _ : _
to thousands otreesin a wide range of settings

trees to people, property

and infrastructure _ _ _ _
PiCU® sonic bmography— This advanced risk assessment

T Reduce the potential uses minimalljnvasive technology similar to medical
liability associated with ultrasoundscans, to assess woaondition withoutinjuring
tree failure vital tree tissuesUtilizingsonic wavesnd precisionsensors

1 Reduce the costs of long this computerized assessment systgrovideson-site, full-
term tree maintenance colour imags of the internal condition of the subject tree
and risk mitigation Sonic tomographyempowess clients with the accurate

information needed for timely and informed decision

M Maintain older trees as
important components of
a healthy and diverse

making.

Tree Pulling Tests(Elastoelnclino or Static Integrated

urban forest Method) — Thismethod uses computer modéig and static
1 Provide unbiased and load application to predict the behaviour of a subject tree
defensible support for tre: under extreme weather conditions. UFk the only
removal or retention arboricultural consultancy in North America trained and
decisions gualified to apply this risk assement methodology, and has
done so formore than150 suspected risk trees across the
continent.

UFIprovides the most accurate, independent and defensible tree risk assessments available
today. Every risk assessment includes a complete arborist repod,customized solutions are
available to fit any client’s individual requ
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About Urban Forest Innovations Inc.

Urban Forest Innovations Inc. (UFI) is an arboricultural and urban forestry consultancy based in
Mississauga, Ontario. Sinces ifounding in 1994 by Philip van Wassenaer, B.Sc, MFC, the
company has utilized a researchand sciencébased approach to provide unbiased,
independent and specialized services related to all aspects of urban forest management.

UFI ' s core services include:
1 strategic urban forest management planning
1 consulting arboriculturg
1 tree pestand disease identification andanagement, and
1 comprehensive tree risk assessment.

Our bngstanding clients include:

private homeowners,

institutions such as school boarded universities,

golf courses and country clubs, and
numerousmunicipalities across southern Ontaaad beyond
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For more information about Urban Forest l nno
arboricultural and urban forest managemteand planning services, please contact us at:

Urban Forest Innovations Inc.
1331 Northaven Drive
Mississauga, ON LZE&ES8

P: (905) 274022

F: (905) 274170
info@urbanforestinnovations.com

Urban Forest Innovations Inc.
- P: (905) 274022 - F: (905) 272170 -1331 Northaven DriveMississauga ON LBE&8- info@urbanforestinnoationscom-


mailto:info@urbanforestinnovations.com

Visual Tree Risk Assessment

URBAN FOREST INNOVATIONS INC

Tree risk is typicall}causedby a complex series of relationships between site factors, tree
health and structure, and the potential liability associated with tree faillnemany cases
however,visualtree riskassessmenis acequateto determine the nature and extent aisk and

to suggestppropriatemitigation strategies.

Urban Forest I nnovation
assessed thousands of urban trees, using the
effective combination of a standardized assessment’ N
methodology with treespecific requirements. A L.

typical visualree riska s s e s s me nt by °
begins from the ground with a thorough examination #
of the subject tree for the most structuraily .
compromised component past which may be the %
entire stem, large scaffold branches, or deadwood

throughout the crown. 3

The failure potential othe defect is assessed basec
on the characteristics of the tree species, the subje
tree’s overall health a
defect in question. Externalactors must also be
considered in order to provide an accurate visual
based risk assessment. I
growing sie conditions and growth historgxposure &=
to wind and other weather conditions, and above all§
the potential targets fotree or tree part failure.

The latter point cannot be underemphasizeddecisions to
remove or retain suspected risk trees must always consider the
potential target or lack thereof. Trees with significant defects
might pose no risk and be safe to agt in woodlots, while trees
with even minor structural weaknesses may require
managemenif they are located in areas of high traffic
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UFI ' s ar balsotaks tisual trem rrisk
assessment to the next level literally. The
company has performedhundreds of climbing
inspections as part of the visual risk assessmen 5
process. This approach is especially useful fg
examining uppecrown cavities and suspected:
weak branchconnections Branch attachment is
often stronger on the lower side of the branch
and it is often difficult to examine weakers
attachment points for decay or other defects,
without a climbing assessment. ]

Visual tree risk assessment is besgiplied to
areas where more advanced assessment:
techniques are impractical due to scale or timégs
constraints, where potential liability related to 3

tree failure is relatively low, or where the risk of*
failure is evidently low.

UFI ' s e xapde expedise ine providing
unbiased, independent and systematic visual
tree risk assessment has been trusteg abroad
rangeof clients.

UFI ' s r eteerisktassessnment projects include:

- Visual risk assessmeand sonic tomographyn the HistoriBebb oak at thddominion
Arboretum in Ottawa Ontario

- Priority risk assessment for the town treesAltiston, Beeton and Tottenharor the
Town of New Tecumseth, Ontario

- Tree inventory and visual risk assessments tfier Cities of Hamilton, Cambridge,
Mississauga an8radford West Gwillimbury

- Visual risk assessment, sonic tomography,-preling testand risk mitigation for a twin
stemmed Tuligree (Liriodendron tulipifera) at | NJ & / Wobdisidd Bistoric
National Monument, Kitchener, Ontario

- Tree inventory and visual tree risk assessmenmt8eechwood, the National Cemetery of
Canada, in Ottawa
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PiCUS® Sonic Tomography

URBAN FOREST INNOVATIONS INC

Sonic tomography isised to non-invasivelyinvestigate the internal condition otound

permeable structures for cracks, decay or other defe@g.relaying sound waves through

material of varying densitythis technologyallows assessors to generate a fodllour* densi t vy
map’ o f an object by combining the object’s mea
(distance/time) of the soniwavesrecorded during the assessment.

Sonic tomographyhas been extensively used toest
structures such as bridge pilingstility poles, and even
historic masonry buildings. Recently, the computer model _
associated with sonic tomography have been modified
enable the accurate investigation of trees for thepecific
kinds of defects, presenting arborists withthe same
powerful, rigorous and advanced risk assessment
methodology used by structural and civil engineers.

Urban Forest Innovations Inc. is one of thew arboricultural consultancies trained and
equipped to conduct sonic toagraphy in North America Our expertise has been
demonstrated orprojectsas far away aSeattle, North Carolinand the redwoods of California

The standard method of

propagating  sonic  waves \/
through a tree and recording
the data is to attach one senso o
to each measuring point ¢

. LN
o :

(typically a nail embedded jusL\
under the tree’ bark&ayer). )
The time of flight of sound
waves generated by tapping each naitesorded at each of the sensom@nd is then used to
determine the tr el®hogaph imagesican &d generateddront thecsubject
tree as soon as measurements are completed, enablinghesspot decision making and
comprehensive risk assessmemicluding measurement of residual walls, cavities, and decay.
These measurements can be conmdadnwith other factors through a method known as the
Statics Integrated\ssessment (SIA) to generateaaturatequantificationo f  a rdsistane’ s
to stem failure.

o
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Sonic tomography is an advanced risk assessment technique, and suliedtto assesments

of single or small groupings of urban trees with identiffgatential risk. Accurate tomograph
imagesof a tree’s internal condition, generated
occasions | ed to the r ev e therdires lbale suppoeddsechs t o
decisions for relatively h e albokifgy b ut tdecayeditrees [THe yrepeatable and
guantifiable results of sonic tomography risk assessments enable UFI to provide independent
and defensible advanced risk assessméntdighlyvalued urban trees.

The ability of sonic tomography to detect internal decay has been comprehensively proven
through dozens of destructive sampling tests. Each new assessment highlights the versatility
and capability of this advanced treskiassessment technigue!

UFI s recent Pi CUS® sonic tomography tree ri

- Visual risk assessment and sonic tomography on the Historic Bebb oak at the Dominion
Arboretum in Ottawa Ontario

- Visual risk assessment and sonic tomographZity-ownedRiversidevhite oak treeon
RiversideDrive in Toronto @tario

- Sonic tomograph and trepulling assessment of White pine (Pinus stroborsjhe Town
of Oakville, Ontario

- Sonic tomograph assessmeimind tomography seminar at the Biltmore Estate, Ashville,
North Carolina.
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Tree Pulling Tests
(Elasto-Inclino or Static Integrated Method)

The most comprehensive quantitative tree risk assessment offered by UFI is the Static
Integrated Method(SIM) or ‘tree pulling test

URBAN FOREST INNOVATIONS INC

Using this methodology to assess the likelihood of failure (stemkaigea or uprooting), the

subject tree is pulled to simulate moderate wind loading and the resultant changes in fibre

length and rootplate inclination are measuredA staticload is applied with a strong winch
secured to a sling in thie r eupperscanopy and the applied force is measured with anliime
dynamometer. The resultant changes in fibre length are measured with aphnéggision
elastometer, and are used in the calculation of resistance to stem breakage. An inclinometer
measures the changes in tlangle of the root plate, and these data are used to calculate the

tree’ s
conjunction with a

propertiesof t he speci es’ green wood,

failure in galeforce winds.
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This risk assessment method enables
UFI to model risk mitigation
prescriptions such as crown height
reduction or pruning prior to their
implementation, ensuring that the
right steps are taken to reduce risk the
first time around. This may not only
reducepotential liability for the client,
but also reduces the costs expended on
tree risk mitigation. As with PiCUS®
sonic tomography assessmentghe
SIM risk assessment also lends
scientific credibility to tree removal
orders or decisiosto retain suspected
trees, and is an independent, unbiased
and accurate tree risk assessment

methodology.

Proper application of the SIM requires
extensive arbacultural and
engineering knowledge and
experience, and access to a number of
sophisticated assessment tools.
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UFI is currently the only arboricultural

consultancy in North America with the
training and equipment to conducBIM &y
tree risk assessment whih was
developed in Germangt the University of
Stuttgart by a group of scientists and
professional structural  engineers, ,
physicists and arboristd&JFI has assessed

over 150 trees with this methodology, £
and many of these trees have shown to &
be safe to retsn with some mitigation 38
measures Prescriptions for mitigation of
risk and improvements to the health of
the subject tree are also developed b
arborists at UFI.

- ® 3388222338

Wind Load Analysis analogous to DIN 1055/1056 + Tree Dynamics

UFI ' s recent Static Integrated Metluttleddo!l ogy

- Visual risk assessment, sonic tomography,-peling test and risk mitigation for a twin
stemmed Tuligi NBS O[ ANAR2RSYRNRY {Gdzf ALIAFSNIO |
National Monument, Kitchener, Ontario

- Comprehensive tree risk assessmsefiarr the City oMississaugaOntario

- Treepulling assessmerand sonic tomograptof White pine (Pinus strobus) for the Town
of Oakville, Ontario

—
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- Treelddzf t Ay3 GSad Naal aasSaayvySyd 2F (GKS KSNJ

Country Club
- Treepulling test risk assessment fdhe Cites of Calgary, Alberta; Dublin, Ohio and
Redwood City, California
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