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Greetings fro
Michigan!



Why would anybody do
something like this?
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Because they are not an

arborist. i
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The trees in this small ﬁ"
municipallyowned utility @ -
are maintained by linemen .~
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How utility
engineers
trees







Trees competca
for space with
the built
environment

Above and
below ground
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Utility infrastructure often dominates
urban landscapes ke
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The Effect on Trees s.P ofound

¥ -hev élty |n North Amerlca
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The basic infrastructure poles supporting wireg has
changed little in the past 130 years.
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Electricity is a
vital service

And trees can have a
very negative effect o
that service!

AUnderstand the L
utility perspective - -

AFind common ground /-
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overhead line service must be continuous
and dependable. In this measure of quality,

each Is essential to the happiness of
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Understanding the Ut|I|ty Perspectlve

ATechnology has |
improved the grid .

APower quality has
Improved

ABasic method of
delivery is largely
the same

AThe overhead
utility grid remains
vulnerable to tree
fallures




Utilities provid
a vital service

Extreme example
2003, 50 million
people in the US
and Canada were
affected by an
outage triggered
by one tree.



Utilities face daunting
challenges from vegetation

The space needed by
utilities to deliver this
service Is perfect for
growing valuable tree
canopy.




For utilities, trees
Interfere, and are a
significant cost

AUtilities do not own the
trees

AUltilities are responsible
for maintaining their g
easements il

ASome utilities just remove
the tops of trees

U i.e. the part affecting their
easement . 4 E w0
AUtilities seldom remove = ! T : i,

stumps . LY
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Private and public entities
continue to plant tail

growing trees directly
underneath overhead line

This utility is owned
by the same
municipality that
planted the trees!

Why does this
happen?
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(Played by Paul Newman)

A Utilities must communicate
(KS gSYySTALa
LJX I OS¢

A And defining what is meant b \‘\‘
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A Cities and tree advocates M
communicate the benefits of

trees to utilities R
‘:Z\

A Everyone needs to understa® J:%
the best way to manage thls
valuable resource




Utility Corporate Cultu riss

ALarge corporations, regulated b
the government

A Conservative, careful, slow to
change

AFocused on:

A Generating and delivering
electricity (engineering)

A Managing accounts, collecting
money, maintaining stockholder

equity (finance)

A Utility arborists and foresters are

make up a very small percentage
of utility employees




Utilities and state regulators are very concerned bout:
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Trees have a direc
APublic safety — FW

AService reliabilitys = =+ &

ACustomer relations
AControlling costs

Utilities must deal with trees.




Utility Basics




Electricity 101

Utility Basics: Volts, Amps, Watts,

They are all mathematically related

Volt ¢ unit of electrical potential Volts = Watts

Voltage represents an excess of electrqribe AMPS
greater the excess, the higher the voltage

Ampc unit of electrical flow rate < = Volts

Represents the capacity of the conductor, or i Ohms
how much current can pass through

Ohms

E.g. Increased volts
require fewer amps to
obtain the same watts.

Watt ¢ unit of electrical usage Watts = Amps X Volts

How much power is consumed

Ohmc unit of electrical resistance Ohms = Volts
Think of this as friction, or work done Amps
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AVolts are like the pressure in the tank
AThe pressure alone is just potential

AAmps are like the size of the pipe
ALarger pipe allows greater flow

AWatts are how much pass through
AOhms are work done, e.g. turn a wheel (pressurej

: Watts (flow rate)
High amperage
Low amperage Ohms (work done)



Voltage

t,l"‘
V i

Example

12

120

240

625
3000-32,000
32,006120,000
120,006750,000

Car battery < : { , e
Regular outlet (10x) 46,00
Dryer, stove, large AC unit, service from pole to meter (20x)
NYC subway system third rail (50x)

Typical utility primary distribution (neighborhoods) (~1000x)
Typical utilitysubtransmissior{10,000x)

Transmission (10,000x +)




Voltages (V) vary by orders of magnitude

Transmission 65.000¢ 765,000 V
Distribution 3,000¢ 33,000 V
Secondary 220¢ 480 V

Household 110¢ 220 V

%S
.




500,000 Volt Fault
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https://www.reddit.com/r/Bellingham/comments/cvg3pm/wildin/

Typical Utility Pole
Configuration

Primary lines (24,000 V)
Guy wires

Transformer

Secondary lines (220 V)
Service drop (220 V)

Cable/phone

¢ Note that voltage of
= primary lines is often
. g 100x greater than
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Underbuild

Two sets of primary lines,
with transformer, secondarie 7 o= o
and communication lines ‘**’w
below. o 0%

The higher on the pole, the
higher the voltage (and the =
more dangerous) A

g ¥ T



It can get very
complicated.

Electric——=

Subtransmission— 46kV

Primary, e.g. 24kV

Primary, e.g. 12kV
BT Streetlight primary, e.g. 4kV

<« Transformers

L_/;_——»— Streetlight secondary

— rj/ Communication

= B Electric service 4

: / Secondary




‘“ Employees contracted to or

,';;3 - working for electric utilities:

"ﬁﬁéAgvufzééNﬁ aaKl
9, 42 employees are qualified to

work around electrical hazard:

Incidental:
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172 Non-qualified employees
&'lf‘i ¢ v 4 “
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\ o - separation (greater for higher
f 0 voltages)

These are very dn‘ferent requwemerﬂmt the electrlcal hazard these employees face is the same.



Industry Standards for Utility Arboricultu
AANSI Z133.1, Safety

Requirements PP SN
ANational Electric Safety S el
Code F"‘T

AANSI A300, all parts (some " m
more than others) B Fs
o ey @ IEEE




Institute of Electrical and Electronics Engineers (IEEE)

National Electric Safety Code (U.S.)

Applies 2017 National Electrical
GXRANAY3 GKS Ayai ”WCW(NESC')
operation, or maintenance

of electric supply and
O2YYdzy AOIF GA2Y Ay

Does not prescribe or suggest
clearance distances from trees




Institute of Electrical and Electronics Engineers (IEEE)

National Electric Safety Code (U.S.)

Trim or remove interfering 2017 National Electrical
trees, accounting for: Safety Code* (NESC’)
A Tree growth c22017

A Tree and conductor
movement under adverse
weather conditions

A Voltage
A Conductor sag on hot days

There I1s no standard clearance
distance.




ANSI A300 Tree Care Standards with direct utility
application:

APart 1, Pruning

APart 5, Site Planning Site
Development and
Construction

APart 6, Transplanting
APart 7, IVM
APart 9, Tree Risk Assessment

All parts will be combined into
one document next yeatr.



ANSI A300 Tree Care Standarc
Part 1, Pruning 2017

Applies to all
professional
arborist,
iIncluding utility
arborists

Av Trew Covy E3xvatiom -

Trev, Shrwh, and Orler Woody Plos

il AMonapewment
W Sunmdnd Proctices (Prvsing)



Utility Arboristsre Included in ANSI A3( o
When pruning, utility arborists must
perform as other arborist, e.ghall:

AEstablish objectives

AMake proper cuts:

ABranch removal cut: -

Ad X @ A l,J,\ K 2 dzil C:)le], 0 A VI AY Branch Removal Cuts
NARISXZ2NI €t SI Ay | a Branch

collar

AReduction cut: |
Aaxiaz | tA@S I GSNJI

stem...typically at least onthird the diameter Doad branch removal ¥

SY \ wthore”
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1
Make reduction cuts

at a slight angle to
the remaining stem

Reduction Cuts

Cut from the outside
when removing a branch
with a narrow angle of
attachment

Flush Cut
(Unacceptable)



ANSI A300 Pruning Standard

Specifications )

Il NDOD 2 NRA aua

GXNBY20S y2 Y2
what is necessary to achiev
ALISOAFTASR 206
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This means that some trees require
more pruning, some require less.

b ™

This requires professional judgment.



Typical Utility Pruning Objectives (from ANSI A300 Part 1
GhyS 2N Y2NBE IsihbnSA MAISOAFIGRXES &
A Manage risk (A300 Part 9, Tree Risk Assessment). Uti|ity pruning
A Develop structure, such as to: hiect P
A Promote or subordinate certain leaders, stems or branches; objec IVGS: onen
A Promote or discourage growth in a particular direction overlap with other
(directional pruning); : ' : \
A Minimize future conflict with traffic or infrastructure; arborist ObjeCtIVES.
A Provide clearance, such as to:
A Ensure safe and reliable utility services;
A Minimize current interference with infrastructure, buildings or
other plants;
A Ensure lines-of-sight or desired views;
A Provide access to sites, buildings or other structures; and/or,

A Comply with regulations.
A Manage size or shape.
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Large trees growing directly under or
adjacent to conductors may require
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extensive pruning to ensure public safety ¥

and electric service reliability




ANSI A300 (Part 1), Inspection Clause:
FNRBY NI dzACNSSYSS yLiyaa LASYO U A2 Y Y €

8.1.3

When the scope of work is limited by property
easementspor other constraints, inspection of p
plants outside of the assigned scope of work s
required.

poundaries,
ants or parts of

nall not be



Constraints common in utility arboriculture:

Work scope- R TP

S e :
. . : vl “( & . A ';- P
Easement includesnly the portion M B o - e
of the tree near the conductors. B > e s T

Scale- T g

Contracts may cover millions of Rodt ' “"" L8
individual trees and individual TS ey WP S
property owners. AR P N T

A Impractical to inform owners who ~ * 2., T -

are not present or even locatable .. o

A Not reasonable to accept liability e “",% T L T O

for conditions outside of the scope . agr ' T ‘
—~{

of work



Local regulations are increasing

ACalifornia, Oregog no tree-line contact allowed
AFire danger

Alllinois, Maryland, Missouri, Oklahomganandatory 4
year tree maintenance cycle

A Service reliability, impact on communities

Alndianac mandatory public notification of tree work
ALimitations on amount of crown removed

AAdditional regulations are being considered in other states



Common Regulatory Concerns

Ae.g. Minnesota PUC:
A¢ XONBIFUS YR YFAYOGFAY | NBIdz | G2 NE
reliable and efficient utility services at fair and reasonable rates
Ae.g. North Carolina Utility Commission:
Gt NRY2US, relisv® ljaddlecoSomicdzd A £ AG & &8 SNIAOS dé
Ae.g. lllinois Commerce Commission:

Ad XSy adz2NBE UKS LINB JA & klRbfe, afF antl 1BaStlj dzl 0 S =
costLJdzo t AO dzuAf Aue AaSNIIAOSac

Do you see a trend here?



California PUC: . : e |

Ad XLINB U SOUAY 3T O2yadzySNA sife/rRiabByitditgzNdvige And
Infrastructure at reasonable ratewith a commitment to environmental enhancement
YR | KSFfOKeé /[ IfATF2NYALF SO2y2Yeé X dé

Virginia State Corporation Commission:

waXu2z2 olflyOS UKS AyuSNbauia 2F¥ OAUAIlS
+ A NHA YV A I Q&codozi doylcSrasd® < | Y R

Georgia PUC: A% ! ST ) T
AdXYdzad ol f I YOS DS ZeNdBla serviéea and reaSofiablé rapish S F
the need for utilities to earn a reasonable return on investment. The Commission

Vd N e Vd
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Most Common Regulatory Concerns

AUtility rates
AHigh rates drive away business or discourage location by business
AHigh rates are hard on individual consumers

AReliability of service
AOur economy and way of life depend on electricity

APublic and worker safety
AElectricity can kill

AConsumer protection
AFair treatment by monopolistic service providers

AFairness to utility owners
AUtilities must provide a return on investment
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State Utility Regulatory Agencies are often driven by politics!

APolitical appointees, with inside connections and interests
AlInterest groups hire professional lobbyists
ARegulators are under intense pressure to keep rates low

A Citizen groups, community advocates, environmental
organizations lobby their interests

ARelatively few are lobbying for better tree maintenance



Utilities and their
contractors are often
caught between the
desire for amenity trees
and government
regulations.

Utilities may want to
spend moreg.g.to prune
more often, do more
removals, etc., but their
budgets are constrained
by the regulators.

ANSI A300 Tree Pruning Objectives
AReducing risk

Almproving or maintaining tree health
ADeveloping desired structure
APreventing interference with the built environment

Regulatory Requirements

Safe, reliable, economical utility /service
ANo rate increases
U Longer cycles, greater clearances
U Greater impact on trees

AReliable service
U More clearance
U Greater impact on trees

Challenge: Do more with less. But how?



¢CNBSA FNB LINJHzySR

ASafety (injuries, electrocutions)
AService interruptions
Alnfrastructure damage

APoor storm performance
ANegative public relations



//upload.wikimedia.org/wikipedia/commons/b/be/Crossed_wires.JPG

Diminishing returns on VM spend

VM Spend

Incident rate




Diminishing returns on VM spend

VM Spend

~<—Acceptable level of incidents

Incident rate




Diminishing returns on VM spend

VM Spend

A Incident rate
Acceptable level o

incidents




Diminishing returns on VM spend

VM Spend

Incident rate with
improved training & spe

incidents




Diminishing returns on VM spend

VM Spend

Improving specifications
and training makes better
use of available funds.
avings

5 Incident rate with

Accéptahle level of ~ improved training & spe
«— . . “0O-_
incidents =




For example

This was a waste of
resources

A The trees were
overpruned and now
provide reduced
benefits

A The money used to
overprunewas wasted

Better planning and
personnel training will yielc
better results
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