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Urban Infrastructure and Levels of Risk

Levels of risk are associated with most
urban infrastructure, including:

sidewalks

streets

playgrounds

utilities

transportation



Prioritizing “Levels of Risk”

« Some need “immediate” attention
« Some placed on the “back burner”

« Some regarded as “acceptable,” e.g.,

Uneven
Sidewalks

Pot Holes Bridges



A Systematic Approach is Necessary

To accurately assign levels of risk,
managers need to be guided by a systematic approach:

*Observe
*Monitor

Evaluate
*Prioritize

*Take Action



Reduce Personal or Property Damage



And, Many Potential Problems are

Predictable and Preventable



Levels of Risk Can be Assessed

Urban Forest Managers Must be
Trained and Experienced in Risk
Detection:



Monitor for Indicators:

* Decay



Monitor for Indicators:

 Poor Branch Attachments



Monitor for Indicators:

» Site condition changes, such as root loss



Monitor for Indicators:

* Exposure to Wind



Urban Forest Managers

Need Training and Experience to
Determine Best Treatment Options:

* Move the Target

* Treat the Tree
 Convert to Wildlife Tree
* Close the Site

* Remove the Tree



Treatment Options:

* Move the Target



Treatment Options:

* Prune/treat the Tree



Treatment Options:

* Convert to a "Wildlife Tree”
[reduce the tree risk]



Treatment Options:

 Close the site
[often not practical in urban settings]



Treatment Options:

* Remove the Tree



Reasonable Care

“Reasonable Care” is most
achievable when risk management
Is part of the design and planning
of all aspects of the urban

infrastructure: green and gray



Knowledge Gained

An 1nvestment that reduces the catastrophic
impact of future storms on the health of the
urban forest.



Knowledge Gained

Tree risk management 1s an 1ssue critical to
public safety, similar in importance to other
essential public services such as:

* Traffic Signal Maintenance & Repair

= Roadway construction & repair

= Sewage disposal B

* Safe drinking water o —






Tree Risk Management
Program

Tree Pru
Mainte Planting

Pr ram

Emergency Response
Program




THE PLANNING PROCESS
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Program Planning and Design

Strategic approach to
prioritize tree risk
inspections and
corrective actions:

= Divides the
community 1nto
tree risk zones
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) Very high hazard zone
| High hazard zone

| Moderate hazard zone

B Low hazard zone




Prioritize Inspection and Corrective
Action Needs

Divide the community into tree risk zones

B Very high hazard zone
| High hazard zone

| Moderate hazard zone

B Low hazard zone




Very High Hazard Zones

. Emergency access routes

. Medical and emergency

facilities and shelters,

. School playgrounds

High-use parks/public
areas: permanent structures
and drive-in campsites

. Individual trees or

neighborhoods with very
high-risk trees

standing dead trees

severely storm-damaged
trees

trees that visually obstruct
traffic signs, stop lights, or
security lights

tree roots causing severe
sidewalk buckling




Community Tree Risk Management

High Hazard Zones

1. Main thoroughfares:
congested intersections
visually obstructed traffic
signs and stoplights

2. High-use parks,
playgrounds, and picnic
areas

3. Golf courses

4. Parking lots adjacent to
high-use public areas

5. Bus stops along high-use
thoroughfares

6. High-risk trees

* old growth trees

* high density of large
diameter, mature, or
“problem” tree species

* root injury caused by
sidewalk or road
construction




Moderate Hazard Zones

1. Secondary roadways:
congested intersections
and visually obstructed
traffic signs and
stoplights

2. Neighborhoods with a
moderate density of large
diameter, mature or
“problem” tree species

3. Moderate-use parks,
playgrounds and picnic
areas

4. Parking lots adjacent to
moderate-use areas




Low Hazard Zones

1. Low-use roads and
public areas with
dispersed recreation

2. Open areas, woods,
riparian zones, and
peripheral areas
with limited use or
access

3. Neighborhoods
with a low density
of large diameter,
mature, or
“problem” tree
species



Tree Inspection and Risk Ratings



Tree Inspection and Risk Ratings

A Photographic Guide to the Evaluation of Hazard Trees in Urban Areas

. TREE HAZARD EVALUATION FORM 214 caiton

RATING:

Failure & Size + Target = Hazard
Owner: public Potential .~ of pant Rating Rating

Immediate action nesded
Date of last inspection: ___/ — Needs further inspection

. Dead tree

TREE CHARACTERISTICS
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TREE HEALTH
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Soit probiems: ( drainage O shalfow [ compacted O droughty Clsabne Datasne 0 acidic (3 smaf volume LI disease center [) I¥story of fail
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The Internanonal Society of Arboriculture 2ssumes no responsaility for conclusions or recommendations derived from use of this form




Tree Inspection and Risk Ratings

TREE DEFECTS
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Tree Inspection and Risk Ratings

Photographic Guide to the Evaluation of Hazard Trees in Urban Areas

. TREE HAZARD EVALUATION FORM 24 esition
Site/Address: J&Lﬁ_ﬁ.&ﬁrwlu Dr- .WATM“} cl ] )/

Manyiocefon: "E K> Failure  + + Target = Hazard
Owner: pub“c_té peivate _____ unknown P«omyolpeﬂ Rating Rating

j.jaﬁlb_b_ Inspector; ya Immediate action nesded

Date of last inspection: ___/ / e Nezds further inspection

—. D€2d tree
TREE CHARACTERISTICS
Tree & _J__ Species: anzrm_cln_.llénw_mmw
o8H: /9 " aottunks: ] Mekght_ 40" sorest: 200"
Form: Dﬁ\mﬂr{ symmetric [ minorasymmetry [ major asymmetry O stump sprowt £ stag-headed

Crown class: (O dominant Bédlominam Clintermessate O suppressed
Live crown nlla:_ﬁa_% Age class: [lyoung Osemr-mm [ over-mature/senescent

Prening history: n cleaned (J excessively thinned T topped raised [ poltarded O3 crown reduced Zﬂh cuts (J cabled/braced
O none O mubtiple pruning events  Approx. dates:

Special Value: [ specimen (T hertagehistodic O wildide [ unusual astr/ tiree Oscreen Oshade Cindigenous O protected by gov. agency

TREE HEALTH _
Follage color,  Facana  Clehlorotic  Cnecrotc  Epicormics? Y a) Growth sbstructions:

Foliage density: Clnoemal [ spasse Leafskze: Clnormal [Dsmap O stakes. Oiwireties [signs [ cables
Annual shoot growth: [ excellent verage ([lpoor  Twig Dieback? ¥ @ D(rbliwvamem S quards
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Tree Inspection and Risk Ratings

SITE CONDITIONS _

Sile Character: D@e Ocommercial Oindustnal  Opark  Dopeaspace Dratural [ woodlandvorest
Landscape type: m raisedbed  Olcontasiner [mound Oigwn [ shrud border T wind break
rigation:  [Jnome Omadequate  Tlexcessive O trunk wettled

Recent site disturbance? Y @ Oconstruction Ol soil disturbance  Clgrade change Dllinecleanng T site Cleating
% dripliae paved: 0% 10-25% 2&50'@75-’00% Pavement litted? Y®'

% dripline w/ 11l soit % RIS 25-50% S075% 75-100%

% driptine grade lowered: (957 02B% 2550% S075% 75400%

Soil problems: > drainage O shallow [Jcompacted [ droughty [ sakne D akaine [Jacidic [ sma volume LI disease center [ history of fail
DOcay Texpansive Oslope __ *  zspect; _

Obsiructions: Tllights Tlsignage (Jine-of-sight Tiview [ overhead lines ) underground ulilities Zﬁt Cadiacentveg. —.  _
Exposure 10 wind: ?ﬁqle ree Dbelowcanopy Tlabove canopy T recently yc windward. canopy edge ' area pronre to windthrow
Prevailing wind direction: —ﬁ-LHL— Oceutrence of snowfice storms  Ehever T seldom reguiarly

TARGET

Use Under Tree: ! building D{ﬂ?ﬂr;a Bﬁ: Daeﬂ{man Crecreation [ landscape Tlhardscape T smat leatures [jumwlim
Cantarget be moved? ¥ {2  Can wse be restricted? Y oA
Occupancy:  (Goccasionaluse  Olintarmittent use [ frequent use Gﬂsﬂntm

The Internatonal Society of Arboriculture 2ssumes no responsiility for conclusions or recommendations denved from use of this form




Tree Inspection and Risk Ratings

TREE DEFECTS

Suspectrootrot: Y N Mushroom/conibracket present: Y N ID:
Exposed roots: [Jsevere [Imoderate [low Undermined: [Tsevere moderate [Jlow

Root pruned: distance from trunk  Root area atfected: %  Buttresswounded: Y N  When:
Restricted root area: [Jsevere [Imoderate [llow  Potential for root fallure: [Jsevere [moderate [ low
LEAN; deg. fromvertical natural Clunnatural [self-corrected  Soil heaving: Y N
Decayinplaneoflean: Y N  Rootsbroken Y N  Soil cracking: Y N

Compounding factors: Lean severity.: [lsevere [Omoderate [Jlow
CROWN DEFECTS: Indicate presence of individual defects and rate their severity (s = severe, m = moderate, | = low)

DEFECT ROOT CROWN TRUNK SCAFFOLDS BRANCHES
Poor taper

Bow, sweep
CodominantsAorks
Multipie attachments
Included bark
Excessive end weight
Cracks/splits
Hangers

Girdiing




Tree Inspection and Risk Ratings

HAZARD RATING

Tree part most likelytofait, 0000000000 Failure potential: 1- low; 2 - medium; 3 - high; 4 - severe
Inspection period: annual biannual ____other Smmm;':gsg’(g);:'s)"f(:;:f(;’s“);)

3 — - . - cm); 4 - cm
Failure Potential + Size of Part + Target Rating = Hazard Rating RRIID ol iy 1
e 8 ¥ R 3 - frequent use; 4 - constant use
HAZARD ABATEMENT

Prune:  [lremove defective part [ reduce end weight Clcrownclean Olthin [Jraise canopy [Jcrownreduce [ restructure [ shape

Cable/Brace: Inspect further: [Irootcrown [Jdecay [Jaerial [ monitor
Removetree: Y N  Replace? Y N  Movetarget Y N  Other
Effect on adjacenifrees: [Jnone [0 evaluate

Notification: [Jowner [Imanager [Jgovemingagency  Date:
COMMENTS




Tree Inspection and Risk Ratings




Systematically Inspect Trees

Parts of the tree to inspect
= Crown
= Branch

Branch unions

Stem or trunk

Root flare

Rooting zone

Examine all sides of the tree
= From a distance
= Close-up

= Use binoculars and diagnostic tools as
needed.



Risk of failure ratings

Low = Tree has defect that currently
does not affect structural
Integrity.

Medium = Tree has defect that may
develop, but currently does not
warrant action.

= Tree is in imminent danger of
failing or has already partially
falled due to the presence of
defects.



Risk rating concept

+ + =

Prob. of Size of Prob. Risk

Failure Part(s) of Rating
Target
Impact

1-low 1-<4” 1- occasional use

2 - medium 2 - 4-20” 2 - intermittent use

3 - high 3->20” 3 - frequent use

4 - extremely
high



Probability of Failure

1 - Low: some minor defects

2 - Moderate: one to several moderate
defects

3 - High: multiple or significant defects

4 - Extremely High: any combination of
high defects



Probability of Failure

1 - Low: some minor defects present
" minor branch dieback
" minor wounds or defects

2 - Moderate: one to several defects present
" stem decay or cavity within safe shell limits
= crack(s) without decay

* major branch with weak union and included
bark

= defect(s) affecting < 40% of tree’s
circumference or roots within CRR



Probability of Failure

3 - High: multiple or significant defects present

" stem decay or cavity at or approaching shell
safety limits
" cracks, particularly if in contact with the soil

= weak union with crack or decay

= defect(s) affecting > 40% of tree’s
circumference or roots in the CRR

" Jeaning tree with recent root lifting or soil
mounding, crack or decay

" dead tree without other significant defects



Probability of Failure

4 - Extremely high: any combination of high defects

= stem decay or cavity exceeding shell safety limits and
severe crack

" multiple deep cracks or a single crack which goes
completely through stem

= weak union with crack and decay

= defect(s) affecting > 40% of tree’s circumference or roots
within CRR and decay present

" leaning tree with recent root lifting or soil mounding and
other significant defects

" dead branches: broken (hangers) or cracked

" dead trees with other significant defects



Size of Defective Part

1 - Parts less than 4 inches in diameter
2 - Parts from 4 to 20 inches 1in diameter

3 - Parts greater than 20 inches 1n diameter



Probability of Target Impact

1 - Occasional Use

2 - Intermittent Use

3 - Frequent Use




Probability of Target Impact

1 - Occasional Use:

* |ow use roads and park trails, natural areas,
riparian zones, industrial parks

2 - Intermittent Use:
= moderate to low-use parks
= dispersed campgrounds and picnic areas

= secondary roads with congested
iIntersections

* pus stops along moderate-use roads



Probability of Target Impact

3 - Frequent Use:
= Emergency access routes
= Medical and emergency facilities
* High-use public buildings
» High-use school playgrounds and parks

" Primary roads: congested intersections and
bus stops

" Drive-in campsites 1n high-use parks



Subjective/Other Rating (0-2 points)

No numeric rating system can accommodate
all situations

Subjective hazard rating builds flexibility into
a numeric system and allows for professional
judgement




Subjective Rating Example

= Can be used if professional judgement
suggests the need to increase the risk rating
and invoke immediate corrective action.

= Especially helpful to use when tree species
characteristics become a factor in determining
risk. For example, some tree species are:

" poor decay compartmentalizers

" shed branches readily



Subjective Rating Example

Based on Species Type

0 - Durable Species - not prone to failure
1 - Average Species - moderate strength
2 - Weak Species - prone to failure




18”

Probability of Failure
 stem with cavity and crack.
* 2 inch rule: just meets shell
limit
S1ze of Defective Part

e part from 4 - 20” diameter

Probability of Target
Impact

* open area without
fixed picnic tables

Risk Rating



Probability of Failure

weak union with included
bark

narrow crack is present

Size of Defective Part

4 - 20” in diameter

Probability of Target Impact

parking lot adjacent to
moderate-use park area

Risk Rating



Probability of Failure

crack with extensive decay and
cavity

outer shell width below shell
safety limits (min. ratio: 2”: 6”
stem diameter)

Size of Defective Part

greater than 20” in diameter

Probability of Target Impact

high-use area

Risk Rating



Probability of Failure

Silver maple with multiple
deep cracks

decay and woodpecker damage

Size of Defective Part

from 4-20” in diameter

Probability of Target Impact

High-use area

Risk Rating




Inspection Form

.m Municipal Evaluation Sheet
S

Inspection Form
Hazard Tree Evaluation

Location: Inspector(s):

1 2 3 4 Action
Probability of Size of |Probability o] Other Risk Completed
Failure Defective Target Factors
Part(s) Impact

Location (Street Address) Defedt Code(s) Description of @ther Risk Factors Risk Rating Corrective
Action
Code(s)

Initials

(1-4 points) | (1-3 points) | (1-3 points) | (0-2 points) Sum of Columns 1-4

~—1_ 1 [~

USDA Forest Senice, J. Pokorny June 1998
Modified June, 1999. D. Bloniarz, USDA Forest Senvice, D. Ryan, Univ. of Mass./Amherst, with input from New York State DEC and Massachusetts DEM personnel.
Modified, October 2003




1
Probability
of Failure

Risk Ratings

2
Size of

Defective
Part(s)

Inspector(s):

3
Probability
of Target
Impact

4
Other Risk

(1-4 points)

(1-3 points)

(1-3 points)

(0-2 points)




Inspection Form

.m Municipal Evaluation Sheet
S

Inspection Form
Hazard Tree Evaluation

Location: : Inspector(s):

— 1 2 3 4 Action
bability of Size of |Probability o] Other Risk Completed
yure Defective Target Factors

Part(s) Impact

Location (Street Addreg§) Defect Code(s) Description of Other Risk Factors Risk Rating Corrective
Action
Code(s)

Initials

Aints) (1-3 points) [ (1-3 points) | (0-2 points) Sum of Columns 1-4

USDA Forest Senice, J. Pokorny June 1998
Modified June, 1999. D. Bloniarz, USDA Forest Senvice, D. Ryan, Univ. of Mass./Amherst, with input from New York State DEC and Massachusetts DEM personnel.
Modified, October 2003




Defect Codes

1
Probability
of Failure

Defect Code(s)

(1-4 points)







Inspection Form

.m Municipal Evaluation Sheet
S

Inspection Form
Hazard Tree Evaluation

Location: Inspector(s):

1 2 3 4
Probability of Size of |Probability o] Other Risk
Failure Defective Target Factors
Part(s) Impact

Location (Street Address) Defect Code(s) Description of Other Risk Factors k Rating Corrective
Action
Code(s)

Date

(1-4 points) | (1-3 points) | (1-3 points) | (0-2 points) Sum of ColuN >~

USDA Forest Senice, J. Pokorny June 1998
Modified June, 1999. D. Bloniarz, USDA Forest Senvice, D. Ryan, Univ. of Mass./Amherst, with input from New York State DEC and Massachusetts DEM personnel.
Modified, October 2003




Corrective Action Codes

Sheet #:

Action
Completed

Risk Rating Corrective
Action Code(s) Initials

Sum of Columns 1-4
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