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R-O-W MANAGEMENT

9th Symposium Proceedings

ISA

is proud to announce the release of a new book, Environmental Concerns

in Rights-of-Way Management: The 9th International Symposium, edited by James M. Evans,
John W. Goodrich-Mahoney, Dean Mutrie, and Joe Reinemann.

This book is a collection of 67 of the peer-reviewed papers presented at the three-day
symposium in Portland, Oregon. Summaries of the trio of panel discussions during the
gathering are also included. The symposium provided a public forum for information
exchange among various agencies, industries, environmental consultants, and academic
organizations addressing environmental issues in rights-of-way planning and management. This fully-illustrated volume exhaustively covers a multiplicity of topics—from restoration to pesticides, from integrated vegetation management to migratory birds—and
speaks to the broad spectrum of complex environmental issues confronting rights-of-way
managers today. (©2012, hardcover, 618 pp., index)

Order online at www.isa-arbor.com/store
or call toll free: 1-888-ISA-TREE

Shine among
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™

Become an ISA Board Certified Master Arborist®

What is a Board®Certified
Master Arborist ?
The Board Certified Master Arborist ® (BCMA) is the highest
level of certification offered by the International Society of
Arboriculture. Earning this credential provides recognition
of skill and expertise for ISA Certified Arborists who have
reached the pinnacle of the arboriculture profession.
Many ISA Board Certified Master Arborists share that
earning this credential represents a major accomplishment
in their professional careers. Other benefits include:

• Recognition from your peers, the industry,
•
•
•

and homeowners
Potential career advancement or salary
increase
Fulfillment of personal goals
Advancing your technical skills and improving
your business management and public
outreach skills

“There is a confidence that arises from connecting practice
and theory. This becomes a springboard to promote trees in all
settings. To me, the Board Certified Master Arborist credential
represents integrity, reliability and confidence.”
Peter Waymouth
ISA Certified Arborist NZ-0039BTM

Join an elite group of
professional arborists.
Since the BCMA credential is the highest certification that
ISA offers, obtaining it requires that you abide by a higher
standard of practice.You must be an ISA Certified Arborist ®
in good standing.You also must meet specific requirements
from the following categories: measurable experience, formal
education, related credentials, and professional experience.
Many ISA Certified Arborists aren’t aware of the
requirements for this premier credential or don't realize that
they may be eligible to take the BCMA exam. Learn more
about how this certification credential can take your career
to the next level.

Take the next step today.
The ISA BCMA exam consists of 150 multiple-choice,
scenario-based questions. The cost of the exam is $450 USD
for an ISA Member and $550 USD for a non-member.
Learn more about this next step in your career as a
professional arborist. Visit www.isa-arbor.com or call
217.355.9411 to talk with one of our certification staff
about this credential and what is could mean for you.
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This publication was written from the
tree climber’s perspective in an effort to
internalize safe climbing and aerial tree
work principles. Tree Climbers’ Guide may
be used as a basic text for tree climbers
as well as a study guide for the ISA
Certiﬁed Tree Worker/Climber Specialist
exam. Each chapter includes a list of
terms and concludes with a workbook
section complete with key deﬁnitions,
sample test questions, and more.
Chapter headings include Tree Health
and Sciences, Safety, Ropes and Knots,
Climbing, Pruning, Rigging, Removal, and
Cabling. Subsections of the book tackle
everything from tree growth and structure
and hazard recognition to common gear
inspection and safety laws and regulations.
Additional features include more than 200
color illustrations, a list of resources for
further study, and multiple appendices with
the answers to the sample exam questions.

Tree Climbers’ Guide,
3rd Edition
By S.J. Lilly
Illustrated by Bryan Kotwica

Item #P1230
(©2005, softcover, spiral binding, 172 pp.,
appendices, index, glossary, 11.0 × 8.75 × 0.4 inches)
To order: 1-888-ISA-TREE / www.isa-arbor.com/store

2013 ISA Trade Show

Metro Toronto Convention Centre– Toronto, ON, Canada
Visit the Trade Show and interact with exhibitors and other industry
professionals. See the latest tree equipment, diagnostics tools, herbicide
and fertilizers, climbing gear, and professional goods and services.
Trade Show Schedule
Sunday, August 4
7:30 pm – 9:30 pm: Welcome Reception on the Trade Show Floor
Monday, August 5
9:30 am – 3:30 pm Trade Show Open
Tuesday, August 6
9:30 am – 3:30 pm Trade Show Open
Climbers’ Corner on the Trade Show Floor
Monday and Tuesday, August 5 and 6
9:45 am – 3:30 pm

2013 Exhibitors (as of 2/20/13)
Air-Spade, Division of Guardair
Corp.
Alliance for Community Trees
All Access Equipment
Altec Industries
Arboriculture Canada
Arbor Metrics Solutions, Inc.
ArborGold Software by TMS
Arborjet
Argus Electronic GMBH
Asplundh Tree Expert Co.
Atlantic Braids, Ltd.
Bandit Industries, Inc.
Bartlett Tree Care Experts
BioForest Technologies, Inc.
Clearion Software, LLC
CN Utility Consulting
Deep Root Green Infrastructure
DMM International

DuPont Land Management
Environmental Consultants, Inc.
Fanno Saw Works
Freightliner Trucks
Geodigital International
Green Manufacturing
Hansatech Instruments Ltd.
HD Electric Company
Husqvarna
IML, Inc.
ISA/ISA Ontario
Jarraff Industries, Inc.
JJ Kane Auctioneers
Kershaw (a division of
Progress Rail)
Laser Technology, Inc.
Lewis Tree Service, Inc.
MapCentrix, LLC
Milwaukee CVB

Morbark, Inc.
Nelson Tree Service, Inc.
New England Ropes
Petzl America
Rayco Manufacturing, Inc.
Samson Rope
SIP Protection
Society of Commercial
Arboriculture
Society of Municipal Arborists
Southco Industries
SSI Maxim Co., Inc.
Sterling Rope
Supersonic Air Knife
Tamarack Tree Care, Ltd.
Terex Corporation
Terra Spectrum Technologies
Teupen
The Davey Tree Expert Company

The Kenerson Group
The Knifesource, LLC
Townsend Corporation
TREE Fund
Tree Care Industry Association
Tree Services Magazine
Trees, Inc.
Trimble Navigation
Utility Arborist Association
Utility Risk Management
Corporation
Utility Vegetation Management
Association
Vermeer
Wallenstein CR by EMB MFG Inc.
Weaver Leather
Wright Tree Service
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When it comes to customers, we handle them
with care. We know that we’re a highly visible
component in the delivery of safe, reliable and
affordable energy.
From the work planner on the ground to the
arborist up in the bucket, Asplundh provides

the training and equipment to help our crews
present a positive public image. Our people
explain the work– how it is done and why it
is necessary – so that customers understand
the process. We know that our crews’
professionalism, safety and efficiency reflect a
commitment to customer satisfaction.
As your partner in vegetation management,
Asplundh offers a better way for customer care.

A Better Way – Safety • Efficiency • Innovation

Call 800-248-TREE or visit www.asplundh.com
to learn more.
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isa perspectives

Funding Research

R

Research has always been a part of the ISA mission. The
organization’s primary role has been to disseminate the
findings of research rather than direct and fund research
– until now. The most recent ISA Strategic Plan identifies
research as one of ISA’s primary end statements:
ISA is focused on research and the dissemination of
results to contribute to a world with healthier trees,
sustainable communities, and a green economy.
Objectives to be addressed by committees:
• Collaborate with three other industry associations
to develop joint research projects to do more research
more effectively in an effort to maximize synergy
with other organizations so that the research has
more value to all involved and will have a greater
impact on public awareness.
• Strengthen the alliances with the TREE Fund and
other research-minded organizations.
• Facilitate action and communication among funding sources, researchers, and end users regarding the
importance and benefits of research to all stakeholders.
During the ISA board meeting in Portland, Oregon,
this past August, the ISA Board passed four new policies to
move the organization closer to this end. The ISA Research
Policy provides a mechanism for financially supporting
research efforts in and around the arboricultural industry.
Through various resources, ISA will support identifying
research needs, assisting in directing research projects,
and disseminating information and results beyond the
traditional membership model.
Some of you may remember the ISA Research Trust.
It was a charitable organization established by ISA in the
1970s to allow members to make charitable donations for
tree research. In 2002, the ISA Research Trust merged with
the National Arborist Foundation to form a separate organization, which is now the Tree Research and Education
Fund (TREE Fund). Most of you will likely recognize
the TREE Fund as the organization that coordinates the
annual STIHL Tour des Trees event.
Since that transition, ISA has supported the TREE
Fund with annual donations when funds were available
and through in-kind administrative support; however, it
was never part of the ISA annual budget. At the ISA Board
meeting in Portland, the Board voted to make funding

By Jim Skiera,
ISA Executive
Director

research part of the annual ISA budgeting process. The
new policy sets aside two percent of ISA member dues to
support the TREE Fund. This currently amounts to
approximately USD $50,000 per year. The monies are provided in two installments. The first $25,000 installment
is given as an unrestricted gift to assist with administration of the TREE Fund. The second $25,000 donation is
provided as a directed gift to two specific funds, with 50
percent going to support the Safe Arborist Techniques
Fund and the other 50 percent going to the Bob Skiera
Memorial Fund, also known as the Building Bridges Fund.

ISA will support identifying research needs, assisting in
directing research projects, and disseminating information
and results beyond the traditional membership model.
The Safe Arborist Techniques Fund was set up in
memory of Dr. Peter Donzelli, who was tragically killed
in a climbing accident in 2000. The purpose of this is to
support and direct research and development, and technology transfer on the techniques and equipment that
arborists use in climbing, rigging, and working on trees. The
fund supports the means of identifying potential hazards
to provide a safer working environment. When Husqvarna
heard of the establishment of this fund, the company
matched ISA’s donation with a $12,500 check. We wholeheartedly thank John Marchionda for Husqvarna’s generous and ongoing support of the industry.
The purpose of Bob Skiera Memorial Building Bridges
Fund is to develop educational materials and programs
to increase communication of the value of trees and urban
forests to other professionals and policymakers responsible for the building and maintenance of our infrastructure. By marrying arboricultural knowledge with the
fundamental purpose of these professions, the Bob Skiera
Memorial Endowment Fund will help to advance Bob
Skiera’s belief that trees and greenspaces are necessary components of a properly designed, maintained, and functioning community infrastructure. The efforts supported
through this fund will improve the quality of urban forests and hence the quality of life for people around the
world.
u
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Good color.
Vigor. Health.
Three great results
from Doggett’s
tree fertilizer.

By adding humates,
natural zeolites, a specialty
dispersant and an
antivolatilization agent,
Doggett’s tree fertilizer
allows more nutrients to
get into the tree system
with little or no leaching
from the soil.
The result is a more highly
utilized form of tree
fertilizer that promotes
good color, vigor and
health for your trees,
without pushing growth.

O

Call for details.

The Doggett
CorporaTion
1-800-448-1862
www.doggettcorp.com
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The Editor’s
Branch
By Aaron H. Bynum
April is here, and so are a lot of arboriculture projects. For most of our readership, the
imminent change of seasons provides an exquisite opportunity to engage both client and
community of the necessity of safe seasonal tree care. But even if you happen to live in
areas where the weather isn’t likely to cooperate for a while, feature articles in this issue of
Arborist News will still go a long way toward buoying your knowledge of the subject.
If a tree is only as good as its root system, and a tree’s root system is only as good as the
quality of its planting site, then ensuring urban and rural tree plantings survive is about
more than simply getting the right tree into the right place; it’s also about the right space,
the right timing, and the right maintenance expectations.
ISA recently published a substantial update to an important guide on plant selection
and planting techniques, The Practical Science of Planting Trees (Gary W. Watson and E.B.
Himelick). It’s a meaty book and is now available for purchase; but if you want just a
taste, then read an excerpt published here that takes a detailed look at the need for highquality site design for urban plantings. Drainage? Soil volume? Pervious pavement? Read on.
On a similar note, this issue’s CEU article observes the intersection of human activity
(“intervention”) and root development. The article, “Root Management Challenges on
Urban Sites: Human Intervention in Root Development,” looks at everything from soil
disturbance to the root structure of nursery stock to what happens when roots intrude
into modern sewer pipe constructions.
If you’re looking to dig into something technical, try Andreas Detter’s article on rigging (“Estimating Forces Generated in Rigging Operations”). In this piece, he describes,
through the use of motion-capture and kinematics, the effects some rigging forces can
have on trees, cordage, and equipment during tree care operations. This article is actually
the second in a series (the first was published back in our December 2012 issue). If you
want to check out something lighter, then read Howard Gaffin’s lively account of what it’s
like to revive a down-and-out arboretum (“Island Re-tree”). Gaffin and his buddies take
to cleaning up Hosmer Arboretum once a year, and it’s always a memorable experience.

ISA Code of Ethics
(Adopted August 1992)
ISA members will:
• Strive for continuous self-development by increasing their qualifications and
technical proficiency by staying abreast of technological and scientific developments
affecting the profession.
• Not misuse or omit material facts in promoting technical information, products
or services if the effect would be to mislead or misrepresent.
• Hold paramount the safety and health of all people and endeavor to protect
property and the environment in the performance of professional responsibilities.
• Subscribe to fair and honest business practices in dealing with clients, suppliers,
employees and other professionals.
• Support the improvement of professional services and products through
encouraging research and development.
• Observe the standards and promote adherence to the ethics embodied in this Code.

calendar
TREE INDUSTRY CALENDAR

Submit your event! Do you have a regional or ISA chapter event coming up? Let us know and submit your event through the ISA website.
To view, review, or submit new items to the industry calendar, visit (www.isa-arbor.com/events/eventsCalendar/index.aspx). The most current list of
certification exams as well as additional CEU quizzes can be found online (www.isa-arbor.com/education/onlineLearning/arbNewsQuizzes.aspx).

APRIL
17 Up by Roots Workshop. This workshop will begin
with an introduction of the three basic soil properties,
physical, chemical, and biological and how they interrelate and support plant growth. The differences between
urban and natural soil will be explained and soil assessment methods for both undisturbed and disturbed urban
soil will be taught. The workshop will conclude with basic
solutions to common urban soil problems. Organized by
Morris Arboretum. Philadelphia, Pennsylvania. For more
information, contact: Jan McFarlan, 1-215-247-5777 x156,
jlm@upenn.edu, https://online.morrisarboretum.org/sslpage.
aspx?pid=392.
18 Tree pruning. This course is designed to help attendees
understand modern pruning techniques and terminology.
Natural target pruning will be taught, demonstrated, and
practiced. Tree biology, physiology, structure, and dynamics will be introduced. Vancouver, British Columbia. Organized by Arboriculture Canada Training. For more
information, contact: Nancy Neus
taeter, 1-877-2688733, nancy@arborcanada.com, www.arborcanada.com/
courses/Tree-Pruning.
18 California Tree Failure Report Program. A one-day
educational meeting supporting the California Tree Failure Report Program that focuses on tree failure analysis
and tree risk assessment. Organized by the ISA Western
Chapter. Descanso Gardens. La Canada Flintridge, California. For more information, contact: Rose Epperson,
1-866-785-8960, registration@wcisa.net, https://wcisa.
net/meetings/meetingdisplay.aspx?MeetingID=5476.

18-20 Urban Forests & Political Ecologies Conference.
This conference will cover a wide range of issues related to
urban ecologies and political transgressions. It is designed
for students, faculty, practitioners, community members,
artists, and researchers of all disciplines who are interested
in enhancing their understanding of the various narratives
that shape urban greenspaces and the pedagogies that contribute to engaging with those diverse perspectives. Toronto,
Ontario. For more information, contact: www.ufpe.ca.
19 Developing Safe and Professional Tree Care
Employees. Don Roppolo will share practical tips and
techniques for training field personnel who will work
safely and professionally represent their employer. Roppolo is with The Care of Trees. Mt. Prospect Public Works.
Mt. Prospect, Illinois. For more information, contact April
Toney, 1-877-617-8887, iaa@wi.rr.com.
19 New Field Techniques for Tree Evaluation. Jerry
Bond will explain new field protocols for obtaining quick
and reliable estimates of tree condition and tree load
potential. The morning session will examine an estimating method that uses six defined parameters to determine
tree condition. This method will then be practiced in an
outdoor exercise. Organized by Morris Arboretum. Philadelphia, Pennsylvania. For more information, contact:
Jan McFarlan, 1-215-247-5777 x156, jlm@upenn.edu,
https://online.morrisarboretum.org/sslpage.aspx?pid=392.
20 Chipper and Stumper Maintenance & Safe Use
Training. Chippers and stump grinders, as with most
machinery, can cause severe injury or a fatality if not

u

ISA Perspectives (continued)
Both funds will be directed by jointly-appointed Task
Forces composed of ISA and TREE Fund representatives
who will oversee the assessment, selection, and funding
of projects. If either of these topics interests you—and if
they don’t, you may be in the wrong profession!—you
may now make directed gifts to either fund on your own
when you support a rider in the Tour des Trees bicycle
tour. Just check the box and your donation will be used
to support this fund. These funds shall be a separate
account of the TREE Fund and shall have the ability to
receive any and all property, both real and personal. (This
may include stocks, bonds, and other securities by gift,
will, bequest, charitable trust, charitable gift annuity, life
insurance, or other charitable means, subject to the

pertinent standards and policies adopted by the Trustees
of The TREE Fund.)
In addition the funding missions stated here, ISA may
donate to a research fund/project outside the annual contribution provided to the TREE Fund. When such a request
is made, the ISA Board of Directors or its designee shall
follow principle strategies outlined in policy and consider
the impact such a project may have on the arboricultural
industry. As projects are considered, opportunities to partner with other industry associations will also come into
focus, developing joint research projects and leveraging
your investments in this critical component of our mission. Together, we are making the world a better place,
one tree at a time. A•N
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APRIL (continued)
operated and serviced correctly. Make safety a top priority. For more information, contact: ISA Ontario Chapter,
www.isaontario.com/content/ocaa.
22-23 Tree Climbing, Fall Protection & Work Posi
tioning. Instructors will explain, demonstrate, and coach
students in work positioning and fall protection tech
niques. Participants will practice skills learned and be
mentored and coached during the course. Vancouver,
British Columbia. Organized by Arboriculture Canada
Training. For more information, contact: Nancy Neustaeter, 1-877-268-8733, nancy@arborcanada.com, www.
arborcanada.com/courses/Tree-Climbing-Work-PositioningFall-Protection.
26 Indy Free Tree. The Indy Free Tree program strives to
educate the public about the need for environmental
stewardship, the benefits of trees, and the importance of
planting the “Right Tree in the Right Place.” Informed
planting and growing techniques help avoid problems
with overhead and underground power lines and ensure
longevity to new and established trees. Organized by
Indianapolis Power & Light Company. Monument Circle.
Indianapolis, Indiana. For more information, contact: Jeri
Bishop, 1-317-261-8641.
27-28 2013 North American Tree Climbing Champi
onship. The North American Tree Climbing Championship (NATCC) provides a competitive but educational

opportunity for working arborists in North America to
demonstrate and exchange new climbing techniques and
equipment, as well as,safe work practices. Branch Brook
Park. Newark, New Jersey. Organized by the ISA/NATCC
Committee. For more information, contact: Brian Maxson,
bmaxson@bartlett.com, www.itcc-isa.com/events/regional/
natcc/natcc.aspx.
30 Tree Pruning. This course is designed to help attendees
understand modern pruning techniques and terminology. Natural target pruning will be taught, demonstrated,
and practiced. Tree biology, physiology, structure, and
dynamics will be introduced. Cambridge, Ontario. Organized by Arboriculture Canada Training. For more information, contact: Nancy Neus
taeter, 1-877-268-8733,
nancy@arborcanada.com, www.arborcanada.com/courses/
Tree-Pruning.
30-02 Heritage Tree Maintenance and Preservation
Workshop and Master Class. This 2.5 day workshop on
maintaining and preserving heritage trees will feature
Neville Fay, a renowned arboricultural consultant from
Chew Stoke, England. Attendees have the option of attending only the Master Class on May 1st, or the entire workshop. The workshop is limited to 40 participants. Organized
by the Nebraska Arborists Association. Omaha Botanical
Gardens, Omaha, Nebraska. For more information, contact: Nebraska Arborists Association, www.nearborists.org.

01 Tree Pruning. This course is designed to help introduce
modern pruning techniques and terminology. Natural target pruning will be taught, demonstrated, and practiced.
Tree biology, physiology, structure, and dynamics will be
introduced. Edmonton, Alberta. Organized by Arboriculture Canada Training. For more information, contact:
Nancy Neustaeter, 1-877-268-8733, nancy@arborcanada.
com, www.arborcanada.com/courses/Tree-Pruning.
04-05 SRT Workshop. Option 1 of the single rope technique workshop covers both days; one day of introduction
and overview to SRT and one day of hands-on instruction where participants will be able to ascend and work
using SRT. Cost for the two-day workshop is $275.
Option 2 covers the first day only, which will be introduction to SRT. Cost for this option is $125. Instructors
include: Donney Coffee, Dan Mello, Chris Girard, and
Eric Whipple. Organized by the ISA New England
Chapter. Blithewold Arboretum. Bristol, Rhode Island.
For more information, contact: heather@newenglandisa.
org, www.newenglandisa.org/workshops.html.
06-07 Hazard & Danger Tree Cutting and Falling.
This course specifically meets the challenges that are a
part of high-risk environments. Many workers are often
required to use chain saws in high-risk environments

such as during or after storms. Vancouver, British Columbia. Organized by Arboriculture Canada Training. For more
information, contact: Nancy Neustaeter, 1-877-268-8733,
nancy@arborcanada.com, www.arborcanada.com/courses/
Hazard-and-Danger-Tree-Cutting-and-Falling.
07-10 79th ISA Western Chapter Conference. Keynote
speaker: Scott Calhoun, Zona Gardens. Hyatt Regency
Indian Wells Resort & Spa. Indian Wells, California. For
more information, contact: Rose Epperson, 1-866-7858960, registration@wcisa.net, http://hotarboriculture2013.
com.
08-10 Production Tree Removal & Rigging. This course
is designed to educate and train tree climbers on the physics
and techniques of removing treetops, fundamental rigging for removal, and rigging heavy wood. Participants will
be educated in shock load, potential energy, and reactive
forces of rigging heavy wood where the rigging point is below
the load. Vancouver, British Columbia. Organized by Arboriculture Canada Training. For more information, contact:
Nancy Neustaeter, 1-877-268-8733, nancy@arborcanada.
com, www.arborcanada.com/courses/Production-TreeRemoval-Rigging.
11 Illinois Tree Climbing Competition. Organized by the
Illinois Arborist Association. Cantigny, Wheaton, Illinois.

MAY
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For more information, contact: April Toney, 1-877-6178887, iaa@wi.rr.com.
15 CPR & First Aid. This course provides basic first aid
and safety skills, equipping individuals to recognize and
provide basic first-aid care for injuries and sudden illnesses. Attendees will learn how to identify and care for a
variety of medical emergencies, including severe bleeding, shock, musculoskeletal injuries, and other sudden illnesses, as well as how to reduce the risk of disease
transmission while providing care. Organized by CAA.
Quail Hill Scout Camp. Manalapan, New Jersey. For more
information, contact: Gary Lovallo, 1-732-525-5656,
Chestnutafs@optonline.net, www.caanj.org.
16-17 Emergency Readiness and High Angle Rescue.
Participants are educated in the truths about tree work
accidents and fatalities, information based on arborist
statistics and industry reviews provides the basis for the
specific rescue techniques trained and practiced. Participants are educated in key terms and definitions relating
to rope parts, knots, hitches, and specialized equipment.
Cambridge, Ontario. Organized by Arboriculture Canada Training. For more information, contact: Nancy
Neustaeter, 1-877-268-8733, nancy@arborcanada.com,
www.arborcanada.com/courses/Emergency-Readinessand-High-Angle-Rescue.
16-18 Utah Tree Climbing Championship. Organized by
the ISA Utah Chapter. Pioneer Park. Salt Lake City, Utah.
For more information, contact: Lisa Hanussak, 1-801-4468229, Lisa@utahurbanforest.org, www.utahurbanforest.org.
17 Identification and Use of Shrubs in the Landscape.
This course will help add to the palette of shrubs that are
currently recommended to area clients. Students will
learn shrub identification skills through an indoor illustrated lecture and an outdoor lab session in the living collection of the Arboretum where you will see examples of
many of these species. Organized by Morris Arboretum.
Philadelphia, Pennsylvania. For more information, contact: 1-215-247-5777.
18 Ohio Tree Climbing Championship. Organized by
the ISA Ohio Chapter. Sunset Memorial Park. N Olmsted, Ohio. For more information, contact ISA Ohio
Chapter, 1-614-771-7494, info@ohiochapterisa.org, www.
ohiochapterisa.org.
18 New England Tree Climbing Championship. Organized by the ISA New England Chapter. For more information, contact ISA New England Chapter, http://
newenglandisa.org/tree_climbing_championship.html.
21 Electrical Hazard Awareness Training & Aerial
Rescue. This one day course will inform the arborist about
the hazards of working around energized conductors and
training to meet safety requirements. The program composed of a presentation and three exams. Organized by

ISA CERTIFICATION EXAM DATES

We must receive your application and exam fees 12 working days prior
to the exam date. NO EXCEPTIONS! (ISA is closed New Year’s Day, Good
Friday, Memorial Day, Independence Day, Labor Day, Thanksgiving Day
and the day after, as well as Christmas Day.)
Prepayment is required! Fee is $150/members (International
and Chapter membership required), $250/nonmembers. Visa/MasterCard/
AmEx accepted. U.S. funds only.
ISA offers both computer-based and paper-based certification exams
(computer-based exams are scheduled by the exam candidate, at an
approved site of his or her choice). For a more current list of exam dates
and locations, go online to ISA’s website (www.isa-arbor.com) and select
the “Certification and Credentials” tab. For more information and for an
exam application, contact the ISA Certification Department via phone
(1-217-355-9411) or e-mail (cert@isa-arbor.com).
CERTIFIED ARBORIST, UTILITY SPECIALIST & MUNICIPAL
SPECIALIST EXAM DATES
Florida
June 9
Ft. Lauderdale, FL
limit 100
Illinois
May 20
Downers Grove, IL
limit 45
July 22
Downers Grove, IL
limit 45
September 9
Downers Grove, IL
limit 45
November 18
Downers Grove, IL
limit 45
Mid-Atlantic June 28
Fairfax, VA
limit 30
July 19
Abingdon, VA
limit 40
Minnesota
June 28
Cottage Grove, MN
limit 20
New York
June 8
East Syracuse, NY
limit 25
PNW
June 1
Twin Falls, ID
limit 40**
June 1
Lewiston, ID
limit 30
June 1
Langley, BC
limit 30**
June 14
Portland, OR
limit 20*
September 21
Pocatello, ID
limit 20**
Penn-Del
May 11
Philadelphia, PA
limit 22
June 14
Newark, DE
limit 25**
July 26
Meadville, PA
limit 10**
Prairie
May 4
Olds, AB
limit 25
Texas
August 14
Amarillo, TX
limit 20
UK/Ireland June 4
Leicester, Leicestershire limit 16
Western
July 13
Concord, CA
limit 90
July 20
Santa Barbara, CA
limit 80
September 14
Prescott, AZ
limit 50
October 12
Honolulu, HI
limit 15
November 16
Tempe, AZ
limit 50
Note: Asterisk (*) indicates that there is a scheduled exam for Tree Worker and
Aerial Lift/Climber Specialist at this date/location. Double asterisk (**) indicates
written exam only.

CAA. Quail Hill Scout Camp. Manalapan, New Jersey.
For more information, contact: Gary Lovallo, 1-732525-5656, Chestnutafs@optonline.net, www.caanj.org.
23-24 Technical Tree Falling & Cutting. Attendees will
learn about the newest equipment and techniques related
to felling trees and about the unique challenges presented
by felling trees in the urban environment. Calgary,
Alberta. Organized by Arboriculture Canada Training. For
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MAY (continued)
more information, contact: Nancy Neustaeter, 1-877-2688733, nancy@arborcanada.com, www.arborcanada.com/
courses/Technical-Tree-Falling-Cutting.
26-31 Chain Saw Train the Trainer. This Train the
Trainer program is targeted for those wanting to be trainers
in the safe use of chain saws. This five-day program is an

intense period of training that focuses on leadership and
training techniques and skills. Organized by Arboriculture
Canada Training. Keene, Ontario. For more information,
contact: Nancy Neustaeter, 1-877-268-8733, nancy@
arborcanada.com,www.arborcanada.com/courses/ChainsawTrain-the-Trainer.

JUNE
02-07 Chain Saw Train the Trainer. This Train the Trainer
program is targeted for those wanting to be trainers in the
safe use of chainsaws. This five-day program is an intense
period of training that focuses on leadership and training
techniques and skills. Organized by Arboriculture Canada Training. Keene, Ontario. For more information,
contact: Nancy Neustaeter, 1-877-268-8733, nancy@
arborcanada.com,www.arborcanada.com/courses/ChainsawTrain-the-Trainer.
04 Arkansas Urban Forestry Council. The theme this
year: Partnerships to Grow Your Tree Canopy. Explore
new tools, technology, techniques, and partnerships that
prepare individuals to manage our urban forests. UA
Cooperative Extension Service. Little Rock, Arkansas. For
more information, contact: www.arkansastrees.org.
06-08 Tree Climbing Methods, Work Positioning &
Best Practices. Participants will be educated and trained
in modern tree climbing systems; and learn about the
tools and techniques that make tree climbing and work
positioning safer, easier, and more efficient. Basic concepts of physics and mechanical advantage will be introduced as they relate to climbing systems. Organized by
ArborMaster. Mansfield, Connecticut. For more information, contact:
ArborMaster,
1-860-429-5028,
Info@ArborMaster.com, www.ArborMaster.com.
08 MAC-ISA Day of Safety. Hampton
Roads Agricultural Research and Extension Center. Virginia Beach, Virginia.
Organized by MAC-ISA. For more
information, contact: Candance Teates,
1-703-753-0499, admin@macisa.org,
www.mac-isa.org.
09-11 Trees Florida. ISA Florida
Chapter conference and trade show.
The Westin Beach Resort and Spa. Fort
Lauderdale, Florida. For more information, contact: Norm Easey, 1-941342-0153, www.treesflorida.com.
12-13 Arborist Rigging Applications. Participants will be educated in
modern arborist rigging applications;

and learn about the tools and techniques that make rigging safer, easier, and more efficient. Basic concepts of
physics, system dynamics, force management, and factors
of safety will be introduced as they relate to rigging systems. Organized by ArborMaster. Mansfield, Connecticut. For more information, contact: ArborMaster,
1-860-429-5028, Info@ArborMaster.com, www.ArborMaster.com.
17-18 Hazard and Danger Tree Cutting & Falling.
Participants are educated in risk assessment and work
plan strategies designed to ensure worker safety through
work planning, teamwork and specialty cutting techniques and equipment. Explanation, demonstration, and
practice using ropes are an integral part of this course.
Organized by Arboriculture Canada Training. Moncton,
New Brunswick. For more information, contact: Nancy
Neustaeter, 1-877-268-8733, nancy@arborcanada.com,
www.arborcanada.com/courses/Hazard-and-Danger-TreeCutting-and-Falling. A•N
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Root Management Challenges on
Urban Sites: Human Intervention
in Root Development
By Angela Hewitt and Gary Watson

Objectives
• explain how human activities affect tree root systems
• discuss the impacts of soil compaction, regrading, and root
severance on root health
• describe common root defects that can arise from field and
container grown trees
• provide examples of root-infrastructure conflicts and common
mitigation strategies
CEUs for this article apply to Certified Arborist, Utility Specialist,
Municipal Specialist, Tree/Worker Climber, and the BCMA
management category.

C

Conflict between human activity and tree roots is constant in the built environment. Soils are excavated, compacted, covered, and depleted of organic matter. Tree roots
are damaged as a result. Infrastructure elements present
barriers to root growth and root damage often occurs
during infrastructure construction and repair. Knowledge
of how human activities affect tree root systems is the best
way to prevent root damage.

Soil and Root Disturbance
Soil Compaction

Compaction is a common and serious problem in urban
soils. Soil bulk densities similar to concrete (2.2 g/cc) have
been reported. Lack of a ‘cushioning’ litter layer and reduction of organic matter in the soil itself are contributing
factors. Compaction affects root development through
changes in soil strength, porosity, water content, hydraulic
conductivity, and gaseous diffusion rate, but it is difficult
to single out the effects of each of the interrelated factors.
Severe compaction can occur with just a few passes of
heavy equipment when the soil is moist, and can take decades
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to reverse naturally. Bulk densities that inhibit root growth
vary with soil texture. Root-limiting bulk densities are
higher in coarse textured soils than in fine textured soils.
Compaction can restrict root growth through increased
soil strength (penetration resistance) and low soil oxygen
content. Some species, such as silver maple (Acer saccharinum), are more tolerant of urban conditions because their
roots can grow at low levels of soil aeration and take advantage of reduced soil penetration resistance when compacted
soils are wet.
Remediation of compaction can be difficult when tree
roots are present. Use of air excavation tools to cultivate
compacted soils without damaging tree roots was recently
introduced, but few research studies evaluating its effectiveness have yet been published. Mulching can increase
organic matter over time and speed up natural reversal of
compaction. Equipment designed to reduce compaction
through injection of compressed air has not proven to be
very effective. A mulch or gravel layer over the soil surface
is more effective at preventing vehicular compaction than
plywood. Preventing compaction is preferred.

Fill Soil

Though practical experience indicates that adding fill soil
over root systems can result in decline and death of trees,
controlled research experiments have failed repeatedly to
produce the same results. Soil texture and structure, as
well as the depth of the fill layer, all factor in. A thin layer
of clay may be more damaging than a deeper layer of
sandy or loamy soil. Compaction will decrease the permeability of any soil type. Heavy equipment used to add
the fill soil can compact existing soils, causing direct
injury to roots. The fill may intercept rainwater and prevent it from reaching the roots. Adding fill over the root
system is an indication that other grading changes are taking place on the site. If drainage patterns are changed as a
result, this may be more damaging to roots than the fill.
Aeration systems constructed between the original
soil and the fill layer are unproven through research but
have been considered successful in practice. Since the

consequences of adding fill over a root system can be catastrophic, and aeration systems are unproven, avoid adding
soil of any type or amount over root systems. If retaining
walls are used at the perimeter of the root zone, be sure
that drainage is not altered, causing water to accumulate
in the root zone.

than the root structure of naturally regenerated trees.
Roots are severed multiple times by the transplanting
process. Because growing conditions are excellent and
competition is minimized in nurseries, strong root systems are less of a factor in survival.

Root Severance

When young seedlings are transplanted and root pruned
in the early stages of field production, rapidly growing
adventitious roots are produced at the cut end of the primary root. Most of the natural lateral roots above the
regenerated roots that would have formed a natural root
flare are often lost as well. The vigorously growing adventitious roots have the potential to develop into an adventitious root flare (Figure 1) deeper in the soil than the
natural root flare would have developed. The depth of the
adventitious root flare is determined by the length of the
primary root (root shank) after pruning. Even if the tree is
planted at the original depth and the graft union is visible
above ground, the adventitious root flare can be 12 inches
(30 cm) or more below the soil surface if the root shank
is long. Planting too deep each time the tree is replanted
can increase the depth of the adventitious root flare.

Direct damage to tree roots in developed landscapes is
common. As more effective soil moving equipment is developed, roots are more easily damaged. The increased need
to repair aging infrastructure and the increased use of
underground wires increase the potential for root damage.
Fortunately, roots are generally good compartmentalizers, and injury does not often lead to extensive decay.
Research is inconsistent on whether size of root and distance from the trunk affect discoloration and decay.
Injury early in the growing season may be compartmentalized better than injuries in winter.
Root severance as a result of construction activity has
the potential to reduce the stability of trees. The limited
research available on the stability of trees after roots are
severed indicates that cutting roots at a distance closer
than three times the trunk diameter reduces stability.
These results are from small trees of a few species, and so
caution should be exercised in applying these findings to
large trees in urban areas until more research is available.
Severing root flare roots just a few feet from the trunk
can cause stress. There may be as few as four or five roots
forming the root flare. If just one of them is cut, up to 25
percent of the root system may be lost. A trench that severs
all roots close to the trunk on one side can cut off nearly
half of the root system.
Avoiding severing roots is the preferred approach.
Directional boring equipment can be used to avoid severing roots during utility installation. Air excavation and
ground-penetrating radar technology can be used to
locate roots prior to excavation.
If roots are severed, the situation is similar to that of a
transplanted tree and it will take many years for the roots
to regenerate, but the tree may recover if proper care is
provided. If roots are cut and there is a permanent loss of
root space (lowered grade or soil covered with solid pavement), the tree will not be able to regenerate the root system and will be subject to permanent and potentially
severe stress that can lead to decline.

Field-grown Nursery Stock

Alteration of Natural Root Structure

“Survival of the fittest” is a basic law of nature, and a good
root system contributes to survival in highly competitive
natural forests. Landscape trees are subject to human
intervention that does not exist in nature. The root structure of nursery-produced trees may be quite different

Figure 1. Root pruning as a seedling results in an adventitious root flare on
field-grown trees. The location of the pruning determines the length of the
root shank and depth of the adventitious root flare.
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Although trees can grow well with deep roots in nursery high-quality soil, they may struggle when planted on
difficult urban sites with heavy soils and poor drainage.

Root crown excavation is the only option available to
treat an established tree with deep roots. Removing the
soil from around the base of the tree provides better aeration to the soil and roots. Typically, soil is removed with
air excavation tools just wide enough to expose the root
flare and create a slope that will keep the soil from falling
back into the excavation area. (Figure 2) The depression
left by the excavation may need to be filled with another
well-aerated material, such as pea gravel, to avoid creating
a hazard.
Overall, prevention is the best approach. Select trees
with several major lateral roots just below the soil surface
of the root ball soil. Reject root balls with deep roots because
the root ball is effectively undersized, with roots only in
the lower portion (Figure 3).

Defects Caused by Containers
Figure 2. Root crown excavations are used to expose buried root flares.

Figure 3. From seed to the landscape, many factors can contribute to deep
root systems.

Many root problems in the landscape can be traced back
to nursery containers. Because the natural spread of the
roots is restricted by the container, lateral roots reaching
the sides are redirected by the container. No container
design completely eliminates defects. Root defects caused
by container walls persist after repotting or transplanting
unless pruned away, therefore, multiple layers of defects
may be hidden from view below the surface of the substrate. Root defects may not result in a difference in tree
growth during nursery production, or in the initial years
after planting in the landscape, and so the problem can
go undetected until it is too late to correct. Roots redirected by the container wall, especially descending roots,
reduce the development of normal radially directed roots
and can result in serious instability in the landscape.
Slicing the root ball exterior vertically reduces circling
roots, but not descending roots or any interior defects.
Root ball shaving (Figure 4), also called box cutting, is
the removal of the roots growing on the outer surface of
the root ball. If the root ball is shaved every time the tree
is moved to a larger size container, root defects can be
eliminated, allowing development of a normal root system
after planting, with many radially oriented roots.

Girdling Roots

Figure 4. Shaving off the outer inch of the container root ball is the best way
to prevent root defects.
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Transplanting of field-grown nursery stock has been
identified as one cause of girdling roots—a different
cause than circling roots on container stock. When radially-oriented lateral roots are severed by transplanting,
existing lateral roots can begin to grow more rapidly and
become a part of the permanent structural root system. If
oriented perpendicular to the other major roots and near
the base of the trunk, the lateral roots can become girdling roots as both the roots and the trunk continue to
increase in diameter (Figure 5). These girdling roots restrict
the flow in the vascular system and can cause stress, decline,
and possibly the death of the tree. Additional evidence

Bryan Kotwica

that girdling roots may result from transplanting is provided by the low incidence of girdling roots in nature.
Girdling roots can cause severe constriction of the trunk
and stress if not removed. There is also a chance that removing the root could cause additional stress, but it is often
worth the risk. Remove girdling roots when the tree is
dormant, if possible, to minimize stress. If the girdling roots
are numerous, remove them gradually over several seasons.
Because the girdling roots may regenerate from the wound
in some trees, a follow-up inspection two to three years
later is advised.

Root–Infrastructure Conflicts

When root space is limited by structures and hardscape,
there is always potential for roots to conflict with infrastructure. Roots are often associated with pavement lifting, clogged sewer pipes, and foundation subsidence.

Pavements

When pavements are laid on a compacted soil base, roots
often grow in the space between the pavement and the compacted soil. Moisture is adequate for root growth because
the pavement prevents evaporation, and moisture condenses beneath the pavement as it cools. As roots increase in
diameter they can eventually lift and crack the pavement.
Potential for conflicts between trees and pavements are
high when one or more of the following factors are present:
tree species that are large at maturity or fast growing, shallow
rooting habits, trees planted in restricted soil volumes, limited or no base materials, less than 6–10 feet (2–3 m) between
the trees and pavement, or trees more than 15 years old.
Pavement cracks near roots are usually assumed to be
caused by the roots, but recent research has shown that sidewalk damage is also related to soil type and age of pavement. Roots are more likely to be found under a crack, but
even with no roots present, 61 percent of all pavement expansion joints crack.
Barriers constructed from plastic, metal screening, and
geotextile impregnated with herbicide are sometimes installed
to force roots to grow deeper under pavements. Root barriers do reduce the number of roots and force them deeper
for a limited distance, usually about five feet (1.5 m). There
is no evidence that root barriers can cause tree instability.
Research indicates that slightly more force is required to
pull over trees within root barriers. The increased stability
is attributed to deeper roots. The situation may be different if roots are not able to grow under the barrier.
Other installations have proven to be effective in preventing roots from growing immediately beneath pavements to cause cracking and lifting. Extruded polystyrene
foam, four inches (10 cm) thick, installed directly under
poured concrete, forced roots to grow under the foam.
The expanding roots crushed the foam instead of damaging the pavement. When pavements were laid on a base of

Figure 5. When the spreading lateral roots are severed during transplanting,
growth of existing branch roots is stimulated and are positioned to become
girdling roots as the roots and the trunk enlarge.

coarse gravel or brick rubble [six inches (15 cm) or greater],
the roots will tend to grow in the soil below the rubble.

Sewer Pipes

Tree root intrusion into sewer systems can be an expensive problem. Tree roots do not often cause pipe damage,
but do take advantage of breaks and loose joints and proliferate rapidly once inside the pipe’s moist, nutrient-rich
environment inside the pipe (Figure 6).
Modern plastic pipe construction can reduce root
intrusion, but pipe joints are designed to keep liquids in,
not to keep roots out. The distance between the trees and
the pipes is important to minimize conflicts. Tree roots
are less likely to grow into sewer pipes if planted 20 feet
(6.1 m) or more from existing pipes.

Foundations

Tree roots have been associated with foundation subsidence. Roots in the vicinity of shallow foundations built

Figure 6. Although tree roots commonly grow into sewer pipes through
breaks and loose joints, they rarely are the cause of damage to pipes.
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on soils with a high shrink-swell capacity can contribute
to soil moisture depletion during drought, causing the soil
to shrink and the building foundation to settle and crack.
Preventing tree roots from contributing to subsidence
is based on the relationship between the tree and the structure. For example, the British National Home Building
Council recommends that on a highly shrinkable soil, if
a high-water demand tree is located a distance equal to its
height away from the foundation, then the foundation
should be five feet (1.5 m) deep. At half of that distance, a
foundation depth of eight feet (2.4 m) is recommended.
Human intervention in root development in the built
environment is unavoidable. Management strategies must
focus on avoiding problems, whenever possible, and

being able to respond when problems do arise. With the
intense competition for space in urban landscapes it will
always be a challenge to maintain root systems that can
support vigorous, healthy trees.
Angela Hewitt is a research specialist with The Morton
Arboretum (Lisle, Illinois).
Gary Watson is a senior research scientist with The Morton
Arboretum and an adjunct professor with the University of
Illinois Department of Natural Resources and
Environmental Sciences (Champaign, Illinois).
Photography courtesy of the authors.
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onlineLearning/arbNewsQuizzes.aspx). If you need a username and password, promptly send us an e-mail (cert@isa-arbor.com).
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1. At what density can the compaction
in an urban soil be similar to the
density of concrete?
a. 5.5 g/cc
b. 0.5 g/cc
c. 8.0 g/cc
d. 2.2 g/cc

4. Tree roots are less likely to grow into
sewer pipes if planted how far from
existing pipes?
a. 20 feet (6.1 m)
b. 11 feet (3.4 m)
c. 25 feet (7.6 m)
d. 8 feet (2.4 m)

7. An established tree with deep roots
can be effectively treated by
a. adding mulch to the existing soil
surface
b. root crown excavation
c. starting a watering regimen
d. fertilization

2. Of the species listed below, which is
tolerant of urban soil conditions?
a. white pine (Pinus strobus)
b. paper birch (Betula papyrifera)
c. red pine (Pinus resinosa)
d. silver maple (Acer saccharinum)

5. Which material is more effective in
preventing vehicular soil compaction during construction?
a. grass
b. plywood
c. clay
d. mulch

8. Roots may be better compartmentalizers during which season?
a. spring
b. mid-summer
c. late summer
d. any time of year

3. Over a long period of time, what
can be used to speed-up natural
reversal of compaction?
a. gravel
b. mulch
c. stone–soil mix
d. water
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6. How can the addition of fill soil
affect soil properties?
a. changing original soil texture
b. changing original soil structure
c. decreasing permeability of soil
d. all of the above

9. If one of the flare roots on a tree is
severed, up to what percent of the
root system could be lost?
a. 40 percent
b. 35 percent
c. 25 percent
d. 30 percent

10. At what distance may tree stability
be compromised when roots are
severed?
a. closer than three times trunk
diameter
b. closer than four times trunk
diameter
c. closer than five times trunk
diameter
d. closer than six times trunk
diameter
11. The depth of the adventitious root
flare is determined by
a. the length of the primary root
(root shank) after pruning
b. the number of natural lateral
roots above it
c. planting depth
d. soil fertility and moisture
12. What equipment or techniques can
be used to minimize root severance
during construction?
a. directional boring
b. excavator
c. trencher
d. pile driving
13. Soil compaction can affect rooting through changes in which of the
following?
a. gas diffusion rate
b. porosity
c. soil strength
d. all of the above
14. When selecting a tree to plant,
where should the roots be located in
the root ball?
a. at the soil surface
b. more than five inches (12.7 cm)
deep in the root ball
c. just below the soil surface
d. exposed above the soil surface
15. What distance are roots forced
deeper by root barriers before
returning to the surface?
a. 3 feet (0.9 m)
b. 2 feet (0.6 m)
c. 5 feet (1.5 m)
d. 7 feet (2.1 m)
16. What root defect is associated with
container grown trees?
a. circling
b. descending
c. kinked
d. all of the above

17. In what way can girdling roots cause
tree stress?
a. restricting photosynthesis
b. restricting vascular system flow
c. restricting carbon allocation
d. restricting transpiration
18. When is the best time of year to
remediate girdling roots?
a. spring
b. summer
c. winter
d. none of the above

20. Root defects associated with
containers can be managed by
a. planting the root ball higher in
the plating hole
b. burying the root ball deeper at
planting
c. not increasing pot size regularly
during growth
d. shaving the root ball

19. In Britain, on a highly shrinkable
soil, if a high-water-demanding
tree is located a distance equal to its
height away from the foundation,
how deep should the foundation be?
a. 10 feet (3 m)
b. 8 feet (2.4 m)
c. 5 feet (1.5 m)
d. 2 feet (0.6 m)

The Landscape Below
Ground III

The proceedings of the third International Workshop on Tree Root Development in Urban Soils provide the details of The Morton Arboretum’s most
recent international forum for presentation of the latest research and management practices related to all aspects of tree root development in urban
soils.
This book contains more than fifty research papers in the subject areas of
managing soil in urban environments for root development; tree production, planting, and establishment; and managing root systems in urban
environments. The first two installments of this
book series are also available from ISA.
(©2009, 403 pp., softcover)

#P1536
Retail Price: $49.95
ISA Member Price: $39.95
To order, call 1-888-ISA-TREE
or online at www.isa-arbor.com/store
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The Ontario Chapter is excited to be hosting you this summer at
the ISA Annual Conference. In planning your visit to Canada, I
like to think about Delaware. Now I generally know where Delaware is. Because ISA has the ISA Penn-Del Chapter, it is fairly
simple to orient the U.S. state in my mind. But as a Canadian,
my mental map of the USA does not really include a specific
location for Delaware. Sorry about that. But reflecting on this, it
makes sense to put Ontario into perspective for those of you
who might need a little help with their mental map.
Ontario itself is a very large province. Covering 1,076,395
km2 (415,596 mi2), if you enter Ontario at the Quebec border and
travel west on through to the other side at the Manitoba border,
you would have to allow yourself about 24 hours of driving time.
Ontario shares land borders with Minnesota, Michigan, and New
York states. Its shores include the four Great Lakes—Superior,
Huron, Erie, and Ontario—as well as the St. Lawrence River and
Hudson Bay. The name “Ontairo” is believed to come from the
native word Kanadario—beautiful waters—since Ontario boasts
roughly 250,000 lakes and contains about one-quarter of the
world’s freshwater sources. It is safe to say that if you hope to
visit places outside Ontario on this upcoming visit to Toronto,
with the exception of maybe Montreal, you’d better plan on flying. Don’t be put off by this though, there are numerous locations
within a few hours of Toronto that make for ideal side trips, each
more diverse than the other, and we’ll get to those further on.
Ontario, like the rest of Canada, measures on the metric system.
So temperatures are measured in Celsius. Toronto in summer
will run about 24° to 30° Celsius. That’s approximately 75° to 86°
Fahrenheit. There are all sorts of ways to convert it; a simple but
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rough formula is to double the number in Celsius and add 32, which
will be close to the temperature in Farenheit. It won’t be entirely
accurate, but close enough to assist in deciding between a sweater
or a golf shirt. Also, the road signs are in kilometers; 1 mile is about
1.6 kilometers, and the speed limits are in km/h – Kanadian miles
per hour (or sometimes known as kilometers per hour). And so when
you’re on major highways en route to Toronto, don’t get too excited
by the maximum speed of 100 km/h, as it’s really only 62 miles
per hour. And no radar detectors allowed.
Something fairly unique to Ontario is that you will be visiting
us over a statutory holiday known as Civic Holiday, or Simcoe
Day, Simcoe being the first Lieutenant Governor of Upper Canada (Ontario). Contrary to the City shutting down as one might
expect on a holiday, during the Civic Holiday weekend, Toronto
hosts one of the largest Caribbean festivals in North America
and you will be right in the middle of it. Conduct an online search
for “Caribanna” for more details. And be sure to allow yourself
extra time if arriving by road over the weekend, because this event
attracts about 1 million visitors.
No visit to Ontario would be complete without viewing Niagara
Falls. It is only about a 90 minute drive from Toronto and a fantastic spot for a day trip (or a couple of days if you have time).
Niagara offers more than the falls, though. There are family
attractions, and casinos (no withholding tax, by the way). The
Niagara Parks Arboretum/Butterfly Conservatory is a must, as
are the world class wineries and restaurants of Niagara-on-theLake. This town of about 13,000 people sitting at the mouth of the
Niagara River is home to 10 AAA four diamond restaurants. Do
your research in advance for the winery restaurants though,
since an old friend of mine once told me, “If you want more than
a hot dog in Niagara-on-the-Lake, you’ll need a reservation.” Be
sure to drive down one of the concession roads and pick up
some fresh peaches or plumbs at one of the farms prior to leaving Niagara.
Speaking of wine, to the east of Toronto in roughly the same
distance as Niagara, another wine region is coming into its own,
Prince Edward County (not to be confused with Prince Edward
Island). This area is producing some fine wines, artisan cheeses,
and also boasts one of the best freshwater beaches in Ontario at
Sandbanks Provincial Park. Continuing on to Kingston, which
was the original capital of Upper Canada (Ontario), you can
cruise the 1000 Islands of the St. Lawrence or take in the heraldry of the sunset ceremony at Fort Henry, built in 1812.
The nation’s capital, Ottawa, is also a place worth a visit. At
about a five-hour drive from Toronto, Ottawa is more than a day
trip. Ottawa has several museums and attractions well worth the
visit. In summer, Parliament does not sit, so the buildings are
open to tourists.
For those of you who like scenery, the Muskoka Lakes are
only about 90 minutes north of Toronto. Nestled in the rugged
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Canadian Shield, these lakes are the prime cottage country
location to Canada’s, and some of the U.S.’s movie stars and
business magnates. And by cottages, really they are more
houses than cottages—some of the cottages run into the many
millions of dollars. It is small wonder that one of the large U.S.
tree care company’s first foray into Canada was to acquire a company in Muskoka rather than one of the large urban centers. There is
a refurbished steam ship that offers day tours of the prime lakes
and “cottages,” easily done on a day trip from Toronto. Ontario
does offer more modest cottages and resorts; a few days or a
week on a lake a few hours’ drive from Toronto would be a great
way to unwind before or after the conference.
For those who enjoy camping, our Provincial Parks and
National Parks offer a variety of opportunities for camping or canoeing enthusiasts. Within a few hours of Toronto, you can find any of
these to suit your tastes, be it beach, wilderness, hiking, or canoeing.
A little farther afield to the west, Ontario offers Stratford, home
of Justin Beiber and the Stratford Shakespeare festival. The top bill
should probably be the other way around but I’ll leave that for the
reader, or possibly the reader’s children, to decide. Stratford is a
pretty nice place to visit whatever your reason for being there
might be.
We look forward to seeing you in Toronto and hope you can
spend a few extra days to take in some of the sights while you
are here.

The library of
parliament,
Ottawa, Ont
ario
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Crossword Puzzle: Tree & Shrub Fertilization

Just for Fun

By April Ryan, Bartlett Tree Expert Co.

Instructions: Read the clues and write the one-word answers into the spaces provided. The theme for this puzzle is “tree and shrub
fertilization.” Look for the answer in the next issue of the magazine.
ACROSS
2. Tiny, soft-bodied insects that suck the sap from the stems and
leaves of various trees. These pest populations might
increase if present on a tree before a fertilizer application.
4. Essential elements that trees require to function and grow.
8. Element that is most likely to be deficient in trees. This element
is difficult to measure in a soil analysis because of its varied
forms and high mobility.
9. These types of trees usually have a less wide-spread root
system than hardwoods. As a result, it is often not necessary
to fertilize all the way to the drip line on these trees.
10. A type of limestone typically applied when both calcium and
magnesium deficiencies are present.
11. One of the most important aspects of determining fertilizer
rates is correctly calculating the ___ (plural) where fertilizer
will be applied.
12. When drilling for a subsurface fertilizer application, the preferred depth is 4 to ___ inches.
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13. An abbreviation for the measure of a soil’s ability to retain
certain elements.
14. Microelement, whose absence often occurs in high-pH soils.
This element, just like manganese, is usually applied in a
chelated form to prevent it from becoming tied up in the soil.
15. The numbers on a bag of fertilizer representing the percentage
by weight of N, P, and K.
DOWN
1. The yellowing of leaves.
3. A term that describes what happens to a plant when fertilizers
are applied in excessive concentrations.
5. Elements which are required in lesser quantities than primary
and secondary nutrients.
6. A process that corrects nutrient deficiencies and increases
vegetative growth, flowering, and/or fruiting.
7. Standard fertilization ratios are usually 3:1:1 or 3:1:2.
These types of “trees” usually require a standard of 3:1:3.

After half a century, we know what
makes a great chainsaw.
Chainsaws are at the core of the Husqvarna heritage. We’ve
developed chainsaws for more than fifty years, constantly
improving them through new innovations. The 550 XP ®
is equipped with all the latest technology and features to
maximize performance in every situation.

HUSQVARNA 550 XP®

50.1 cc, 3.7 hp, 10.8 lbs, Air Injection™,
AutoTune™, X-Torq®, LowVib®.
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DETECTIVE

DENDRO

the diagnostic sleuth
By Casey Clapp

The Case of the
Curious Conifer

Wikimedia Commons; Cruiser

TM

It was a brisk autumn morning with a slight
mist hanging about the limbs of the trees. We
were quite happy that the change of the seasons had finally come; the summer had been a
scorcher this year and rain showers were few
and far between.
It was easy to see how the heat had affected
the plants around our little city: brown grass,
wilted shrubs, and a lot of trees showed the
symptoms of drought stress. It was a rough year,

Figure 1: What’s wrong with the redwood? Certain redwoods, such as this,
are large and beautiful if properly watered. But something is amiss.
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but we came out on the other side without losing too
many trees.
“Dendro,” a voice called from behind me. “You got a
minute?”
It was Ashley Green, the city arborist. I could tell from
the tone of her voice I wasn’t getting the day off today…
“We got a report of a row of street trees that couldn’t
take the temp,” she said. “This time it’s a whole block. Because
there are so many, I’m adding you and Codit to the case.”
A whole block, I thought. That’s an awful lot of trees to
go out all at once.
“You got it, Cap. We’ll head over there right now and
check it out,” I told her. I picked a bad day to quit drinking coffee…
We arrived at the scene about 45 minutes later, a steamy
cup o’ Joe in my hand. And sure enough, an entire row of
trees on the south side of the street had dropped their
leaves. It didn’t take us long to find out who had called in
about the trees: Phillip A. Cuppe.
People around here call him Phil the Enforcer because
he’s in charge of making sure the rules and regulations are
followed throughout the neighborhood. The village association picked the right guy for job, too, because Phil
doesn’t miss a whole lot. The problem, however, is that he
doesn’t take kindly to being told he did miss something.
I was hoping it wouldn’t come to that.
“Detective,” he said. “Codit.”
“Hello, Phillip,” Codit greeted. We could both tell
that didn’t like us being there. Phillip is far too sure of
himself, and he sure didn’t think he needed our help—
that worried me.
“Listen, Phil, Ashley Green sent us out here,” I
explained. “We’re not trying to tell you how to do your
job; Green just wants to cover all the bases on this one.
We know your community really loves their trees, and she
doesn’t want the press to hound her if something goes wrong.”
It was true; this neighborhood was very proud of their
trees. They liked to plant interesting trees, species that are
not commonly used in the area. It was nice for us because
we got the biodiversity, and it was nice for them because
their area was a notable example of good tree selection by
arborists and landscape architects.

“No one’s going to hound anybody, Dendro,” Phil
shot back. “I made the call myself. It’s obvious: a cut and
dry case of conditions being too dry for the species.”
“Then you won’t mind us taking a look around to
confirm your prognosis, eh?” Codit always had a pointed
way of putting things.
“Fine. Knock yourselves out,” Phil said as an older
woman walked towards us. “Here’s the report I made for
the association.” He handed a clipboard to Codit. “This
is Sheryl Simmons. She recently moved into the house
just next to these trees.”
“Hi, Ms. Simmons. I’m Detective Dendro; this is my
partner Codit. So, when did you notice a problem with
the trees here?”
“Oh, well gosh, I noticed it about a week or so ago,”
the woman said. “I moved here just about four months
ago and these trees were doing great. Then this hot summer came, and they just turned all yellow and dropped all
their needles.”
“Detective, says here on the report they’re all redwoods,” Codit jumped in, “Sequoia sempervirens. It makes
sense that they wouldn’t do well in a drought. After all,
they’re also known as coast redwoods, and they’re from
the wet ‘fogbelt’ on the northern Californian coast where
they always have access to water.”
“Thanks, Codit,” I said. “It’s always important to know
the tree’s natural growing conditions to know what sort
of site it will do best in.”
“I always check with arborists before approving planting plans for our neighborhood streets,” Phil added. “It is
very important to the residents to have trees on the streets;
the property value is higher and they enjoy the shade over
the streets and yards where their kids play. But when trees
die, we have to get them out as quickly as we can for safety.”
“I think we all agree on those benefits,” Codit said.
“That’s why it’s always a good idea to double-check before
taking down a tree.”
Meanwhile, I couldn’t help but wonder: If this neighborhood is so well-known for their interesting trees and
pro-active management, how could they make the mistake of planting trees that wouldn’t thrive? It could just be
that they decided on the species without thinking of the
site… a rookie mistake.
But these folks aren’t rookies, I thought to myself.
Just across the street was another row of trees; they
looked like ginkgoes (Ginkgo biloba). They were turning
yellow for autumn and many of them had lost some
leaves already. Both rows of trees looked to be about 15
years old or so. They were old enough to be established
on the site, had mulch rings around their bases, and were
in nice wide tree lawns. I noticed the grass in the lawns
was still green. Curious.
“Ms. Simmons,” I called. “Do these trees get irrigated
regularly?”
“Well, I set a sprinkler out here a few times a week,
yes. I was told the trees are ‘fossils,’ or something strange

like that, so I thought I would try to keep them up. I
guess I just didn’t water enough for them.”
Strange indeed, I thought, noting that a tree crew was
pulling up.
“They were talking about the ginkgoes, I’m sure,” Phil
added, gesturing professorially. “See, scientists thought
they were extinct because we only found them in fossil
records. But then we found a grove in China in the
1940s, so we call them ‘living fossils.’”
“That’s right,” Codit agreed. “I remember reading
about that in college.”

If this neighborhood is so well-known for their interesting
trees and pro-active management, how could they make
the mistake of planting trees that wouldn’t thrive?
“I did my research here, fellas,” Phil said. “That’s why
the crew is here. These trees are coming down.”
I mulled his words and walked over to one of the redwoods. I took a sip of warm coffee and thought through
the situation. It just doesn’t add up, what could I be missing?
I looked down into my cup and watched the brown liquid swirl.
Can Dendro figure out what’s ailing these failing redwoods?
Turn to page 62 to find out.
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ISA Certified Arborists in California.
Hablamos español.
Contact us at 888.969.8733 or
email us at hr@arborwell.com.

www.arborwell.com/careers.
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Virginia Tech’s Tree App on
Woody Plants

R

Researchers of the College of Natural Resources and
Environment at Virginia Tech (Blacksburg, Virginia) have
developed a new application for Android smartphones
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that enables users to identify woody plants in their area.
The app, Virginia Tech Tree Identification, is available as
a free download on Google Play (http://play.google.com).

John Seiler, alumni distinguished professor, and John
Peterson, laboratory specialist of the Department of Forest Resources and Environmental Conservation, worked
with Bob Potts, forest landowner and programmer, to
develop the application.
Potts, an amateur naturalist, approached the two
about the possibility of developing the app for use in the
field by combining tree facts on Seiler and Peterson’s Virginia
Tech dendrology website with a smartphone’s portability
and GPS capabilities.
The app includes fact sheets for 969 woody plants, with
descriptions, range maps, and more than 6,400 images of
leaves, bark, fruit, twigs, and more.
Using the phone’s GPS receiver, network signal, or a
user-entered location to narrow down the list of species
native to an area, the application then becomes “Woody
Plants of Where You Are Standing.” For example, it can
become “Woody Plants of Southwestern Oregon” or “Woody
Plants of Great Smoky Mountains National Park.”
The app is not limited by the location of the user’s
smartphone; it can display data for virtually any address,
GPS coordinates, or location description in North America
l-r: John Peterson, Bob Potts, and John Seiler.
entered by the user.
With the app’s interview key, users can further narrow
photos, serves as a tutorial for species identification. This
the list of possible species by answering a series of simple
resource was developed and refined over the course of 15
tree attribute questions, like where the tree is growing,
years and is used by students and practitioners alike. A•N
how the leaves are shaped, or what the
flowers or fruits look like. If users have
some knowledge of the species they
are trying to identify, they can narrow
the species list by typing in a keyword.
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Comparative Analysis of Tools
and Methods for the Evaluation
of Tree Stability

I

Results of a field test in Germany
By Bodo Siegert

In a field-test project, sixteen trees were examined and
evaluated through the use of tree stability evaluation methods and common tools. After assessment of each tree’s
stability and a determination of the likelihood of failure,
each tree was pulled until it fell over. Data on the trees’
actual static conditions were collected. By evaluating the
measured data, conclusions were drawn regarding the
accuracy of assessment and predictions using the various
tools and methods.
In recent years, the number of tools and methods
available for the examination of tree safety has steadily
grown. Due to rapid technological progress, experts in tree
safety face both the problem of selecting adequate tools
for individual analysis as well as the challenge of assessing,
if the chosen methods are still state-of-the-art. Among the
experts there are considerable differences in opinion regarding the selection of proper tools to measure trees’ stability.
In Germany, this discussion, called “the dispute over methods,” has persisted for years.

Objectives of the Project

In 2008, the German association of certified arborists
(Fachverband gepruefter Baumpfleger) established a research
group to evaluate commonly available measurement tools
[Arbeitskreis Untersuchungsgeraete (AKU)]. In a twoyear practical project, the AKU conducted a comparative
analysis of common tools and methods used for the evaluation of tree stability and safety against failure. In addition to members of the German association of certified
arborists, both independent scientists and equipment manufacturers were invited to join the project and to evaluate
their tools.
The project’s objectives were:
A) to evaluate the suitability of single tools and
methods to answer specific questions on the condition of trees (with a special focus on tensile tests),
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B) to find out if different measurement techniques
can yield comparable results and conclusions
regarding a tree’s structural health, and
C) to determine if the combined use of different
methods and tools provides a more complete picture
of a tree’s status than the use of a single tool/method.

Trees Examined and Proceedings

The 16 trees examined in this project were mature urban
trees already planned to be felled due to major defects (e.g.,
fungal decay, cracks, hollows in the trunk or base).
For each tree, two days of field work were scheduled.
On the first day of analysis, the project team examined
the trees thoroughly using various evaluation tools and
methods, resulting in a prediction of the tree’s stability
and likelihood of failure. On the second day of analysis,
the trees underwent a tensile test, in which the tree was
pulled until it fell or fractured. Afterward, measurement
data were collected, samples of the analyzed stem disks
were collected, the root plate of each tree was excavated,
and the wood samples were photographically documented.

Results

Drill Resistance Measurement

Drill resistance measurement involves recording the penetration resistance of a drilling needle through wood to
generate a profile of wood decay and cavities. The resulting graphs are often referred to as measurement curves.
Devices used are listed in Table 1.
In order to obtain a three-dimensional image of the
trunk damage of a tree, up to 12 drillings per level were
completed. Typically, several levels were identified for testing. The profile readings were converted into a “statement
on the overall stability.”
At the examination, several devices of one single
model were used whenever possible to evaluate uniformity

of performance. At the test of drill resistance tools, up to
three devices of RESISTOGRAPH® 4453/4452-P/S and
up to four devices of IML-RESI 1410 were used. The scatter of results turned out to be insignificant.
When conducting visual evaluations of the measurement profiles generated by the different examination devices,
it became apparent that the less expensive devices showed
a much less precise and less obvious profile than the
higher-quality electronic models by RINNTECH and IML.
The mechanical devices (IML-RESI F-series and IML-RESI
M-series) proved to have lower resolution and sometimes
displayed non-interpretable readings, implying that minor
variations in wood thickness were not always displayed in
a reliable form. However, these are not new findings, as
this had been previously determined from earlier examinations. Of the electronic devices used, the RINNTECH device
had a higher resolution than the IML device (Figure 1;
Figure 2).
The field test showed that the direct analysis of tree drill
resistance tree profiles requires a solid understanding of the
anatomy of wood, species-specific knowledge, and extensive
experience in the handling of measurement technology.
In comparing machines, drill resistance measurement curve
profiles varied. Depending on machine type, changes in the
measurement curve can be caused by a variety of factors—
in addition to wood anatomy—including the mechanical
properties of the machine and the drilling process, such
as spring-resonances within the machine or the drifting of
the drilling needle during sampling. Massive rotting, however, was clearly recognized by all machines, and related
wall thicknesses were determined in a quite decisive manner.
In most cases, peaks caused by considerable wood degradation were also clearly interpreted.
However, the origin of a couple of profile drops was
not interpretable in early stages of certain fungal infections (e.g., Ustulina deusta). In these cases, other measurement methods were deployed to get additional information.
In the analysis, sonic tomography and electric tomography turned out to be adequate tools to clearly identify the
beginning of wood degradation.

Sonic Tomography

Sonic tomographs detect defects (e.g., hollows or wood rot)
in a non-invasive way by generating a two-dimensional
map of the sound velocity transmitted across a tree’s section, mirroring the integrity of the inspected wood.
Measurements were carried out at three levels. In order
to minimize examination costs, 12 measurement points
were defined per level, except in the case of trunks with
many folds, when more measurement points were added.
The same measurement points were used for all devices.
To evaluate uniform performance, up to five ARBOTOM®
devices and up to three PICUS devices were deployed.
The overall performance turned out to be similar. A more
critical inspection of the results might discern that a
divergence in results was caused by different settings of
tools and related software.

Table 1. Drill resistance devices used in the analysis.

Type

Devices used

RESISTOGRAPH 	Up to 3 devices
4453/4452-P/S (RINNTECH)
IML-RESI 1410 (IML)	Up to 4 devices
IML-RESI E-series (IML)
1 device
IML-RESI F-series (IML)
1 device
IML-RESI M-series (IML)
1 device
®

Number of trees
16
16
2
2
1

Table 2. Sonic tomographs used in the analysis.

Type

Devices used

ARBOTOM® (RINNTECH)	Up to 5 devices
PICUS (ARGUS ELECTRONIC)	Up to 3 devices
FAKOPP 2D (FAKOPP)
2 devices

Number of trees
16
16
2

Figure 1. RESISTOGRAPH® 4453-P (RINNTECH) profile. This is a mirrorinverted display to ease comparability with the IML-RESI profile in Figure 2.

Figure 2. IML-RESI 1410 (IML) profile.

At similar measurement points, examination of the
sonic tomographs produced by different measuring devices
revealed very similar results (Figure 3a; Figure 3b; Figure
3c) (All examinations refer to the same tree. In Figure 3c,
the examinor’s position differs, however, the tomograph
reveals similar results as with Figure 3a and Figure 3b).
However, the colors displayed on the tomographs varied considerably among the models. The FAKOPP 2D and PICUS
models use pre-set colors. For example, PICUS displays
areas with high “sonic speed” in dark brown whereas low
sonic values are shown in sky blue. Other colors of violet
and green represent various levels of rotting zones based on
sonic speed measurements in the respective areas. ARBOTOM
uses a broader range of colors to visualize sound transmission times. While default settings can be accepted,
ARBOTOM also allows for manual scaling. This enables
an improved visual representation of actual conditions.
The test showed that sonic tomography can be used to
detect wood structural changes, but is not able to determine
u
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Tree Stability (continued)
the factors that cause them (crack, hollow, or moisture).
In order to deduce the definite reason for the changes,
other measurement methods were deployed. For this, the
data generated by drill resistance measurement and electric tomography were used to produce a wood density reference to verify the tomogram measurement. Consequently,
clear statements on the trees’ structural integrity could be made.

Electrical Impedance Tomography

This tool analyzes a tree by sending electrical voltage
through the investigated trunk zones, providing a twodimensional map reflecting the corresponding status of
electrical impedance, allowing the user to draw conclusions about the tree’s structural integrity.
Both the PICUS TREETRONIC instructions and
scientific literature indicate that the tool’s application
A

B

C

Figure 3. Device results: a) ARBOTOM, b) PICUS, c) FAKOPP 2D.

Table 3. Electrical impedance tomographs used in the analysis.
Type

Devices used

Number of trees

PICUS TREETRONIC
(ARGUS ELECTRONIC)

1

10

A

B

Figure 4. Device results: a) PICUS TREETRONIC, b) PICUS TREETRONIC 3D
tomogram.

Table 4. Static load test sensors used in the analysis.
Type

Devices used

Number of trees

WESSOLLY
SINN
DYNATIM (RINNTECH)
DYNATREE (SIEGERT)

1 set of sensors
1 set of sensors
1 set of sensors
1 set of sensors

1
1
16
16

close to ground level is limited due to existing ground
humidity influencing measurement results. However, when
examining tree conditions, the area of the trunk near to
the ground is of particular interest. Therefore, measurements at the ground level were taken for all examined
trees in this practical test (Figure 4). The tool measures the
relative differences in humidity for one level, dependent
on the distance between the sensors or the distance to the
ground.
While an electric tomograph usually cannot be used
as the sole basis of tree-static assessments, it turned out to
be an adequate verification tool of unclear findings given
by sonic tomography devices. In combination, these two
methods provided findings that enhanced the trees’ overall evaluation.

Static Load Tests

In a tensile test, a tree is exposed to a simulated wind
load. The data measured by strain sensors and inclination
angle sensors, combined with empirically measured comparative standards, provide information on the trunk’s
load-bearing capacity and the tree’s anchorage force in
the ground, resulting in an evaluation of the tree’s static
condition. There are several software applications available to ease the complexity of this calculation process.
These calculation programs have individual characteristics, but they all use the same calculation principle and
share the same basic mathematical formulas. (This applies
to major tree static load test software programs available
in Germany.) Both methods for how to conduct a tensile
test on a tree and the mathematical formulas to evaluate
measurement data were originally developed by WESSOLLY (“Wessolly’s method”) (Wessolly and Erb 1998).
For the performance of the static load tests, measurement values were manually recorded at the devices by
WESSOLLY, SINN, and SIEGERT. For the DYNATIM
system by RINNTECH, data were transmitted electronically to a measuring transformer. When installed properly
at the measurement points (Figure 5; Figure 6; Figure 7),
all sensors supplied identical measurement values.
For the evaluation of sensor values collected by WESSOLLY and SINN, these manufacturers used their own
calculation programs. The values measured by RINNTECH
and SIEGERT devices were evaluated using the TSE calculation program by SIEGERT. (TSE: Tree Stability
Evaluation, calculation software for tensile tests, based on
Wesolly’s method.) All calculation programs provided similar results.
In Figure 8, results of forecasts from the static load test
and the actual failure are displayed. Row #1 contains the
forecasted tensile load, Row #2 shows the actual force of
failure, and Row #3 specifies the deviation of both values
(%). In the worst case, the deviation of actual failure from
that forecast is 37 percent, and in the best case, 4 percent.
Although these results may suggest an inaccuracy in the
method, these are in fact currently the most exact statements available regarding the failure behavior of trees.

Figure 6. DYNATIM (RINNTECH) and WESSOLLY sensors.

Figure 5. DYNATREE (SIEGERT).

The overall analysis put a special focus on the evaluation of the static load test method. The suitability of the
WESSOLLY formulas to answer questions on fracture
resistance and tree stability was evaluated.
For the calculation of fracture resistance, measurement
data from the tensile tests are projected and compared
with statistical data on the properties of green woods
(Wessolly and Erb 1998). Therefore, conclusions can be
drawn regarding the maximum tree tensibility (Yield
Point) (Wessolly and Erb 1998). As a result, a value that
reflects the fracture resistance of the examined tree at gale
force winds can be obtained.
In the analysis, 16 trees were examined. Thirteen of
them were torn down in the tensile test, whereby 12
failed due to uprooting and one tree reacted to the load
introduction with a forecasted trunk fracture. Consequently, the planned analysis of fracture resistance could
not be carried out. Also, the confirmation of statistical data
on the properties of green wood, published in Wessolly’s

Figure 7. SINN sensors, DYNATIM (RINNTECH), and
DYNATREE (SIEGERT).
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Tree Stability (continued)

Figure 8. Comparison of forecasted and actual tree fail force, based on TSE
calculation program results.

empirically-determined limit values regarding the natural
tilting behavior of trees (the “generalized tilting curve,”
according to Wessolly and Erb (1998). Thus, the reaction
of the tree to the simulated wind load within its “normal
behavior” is examined, and as a result, a factor that maps the
tree’s stability can be determined (Wessolly and Erb 1998).
At the practical test project, the most important result
of the tree tensile tests was the confirmation of the generalized tilting curve for 12 of the 13 trees that were torn
down. Thus, it was determined that the average tilting
curve of the examined trees corresponds quite well to the
generalized tilting curve according to Wessolly, and is reasonably consistent with the forecasted stability.
In the analysis, this method provided concrete measurement values, allowing for a comprehensible, transparent
calculation result. The static load test method came to conclusive results regarding the failure behavior of the trees,
allowing well-founded statements on the trees’ stability.
However, the analysis also pointed to the limits of the static
load test. This method could describe the stability of certain
areas exposed to a load. It could not be used to illustrate a spatial situation (e.g., determine the form of an internal damage).
Moreover, the tensile test did not point to structural changes
caused by moisture and cracks. To answer these questions,
other measurement methods need to be deployed (e.g.,
drill resistance measurement and sonic tomography).

Applications to Estimate Fracture
Resistance

Figure 9. Individual titling curves of trees 1–4, 6–9, 11, and 13–16 in comparison
to Wessolly tilting curve (dark blue).

“Stuttgart reference table” (Wessolly and Erb 1998), could
not be conducted. It was merely noticed that the data collected in the analysis never fell below the reference table’s data.
To evaluate tree stability with a tensile test, the minimum inclination of the root plate and the resulting inclination of the trunk base are recorded and compared to
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The SIA (Static Integrated Assessment) method developed by Wessolly is a calculation process to evaluate the
static condition of a freestanding tree with a special focus
on its fracture resistance. Several software applications are
based on this calculation method.
Apart from the SIA Online calculation program by the
SIM group (http://sia.simgruppe.de/sia.php), the analysis
software of the PICUS sonic tomograph is based on the
SIA method. The TSE calculation program for static load tests
also uses the SIA method by calculating a theoretical fracture
safety value and comparing it to actual measurement results.
The analysis showed that all applications based on the
SIA method provided reasonable values for the estimation
of the fracture resistance. As expected, there were no major
differences between SIA Online and the PICUS analysis
software. The TSE program showed higher accuracy, as
the user can enter a concrete measurement value at a certain calculation step. In contrast, SIA Online and PICUS
analysis software use standard figures for the same step.
The SIA methods evaluated in the analysis provide a
mere theoretical value to estimate fracture resistance. It is
an ambiguous indicator for a tree’s status, but a basis for
further tree evaluation measurements.

Summary

Analyzing the results of single categories of devices at the same
tree, differences in measurement values were obtained for drill
resistance tools and sonic tomography. Thus, only rough

Table 5. Applications to estimate fracture resistance
used in the analysis.
Type

Number of trees

SIA Online (WESSOLLY)
PICUS (ARGUS ELECTRONIC)
TSE (SIEGERT)

1
1
1

statements on the trees’ status could be deduced by these methods. As drill resistance devices, sonic tomographs, and electric
tomographs measure changes in wood structure only above
the ground level, they could not provide statements on the
trees’ stability against uprooting. The planned analysis to evaluate fracture resistance with static load tests could not be carried out since 12 out of 13 trees examined reacted to the static
load test with uprooting, not fracture. Looking at the strengths
of the single categories of tools and methods, drill resistance
devices seemed to be a good tool for a basic tree evaluation
as certain factors and symptoms could be assessed well. When
specific defect locations needed to be identified, sonic tomography was the method of choice. Static load test were essential for the evaluation of trees’ stability against uprooting,
as they are the only common method to evaluate this.
As each group of measurement tools analyzed specific
wood properties, comparable conclusions of the trees’ status
could not be obtained. While changes of measurement values
were determined, the possible cause for the wood degradation could not be deduced. Specific measurement values
were obtained through the static load test. The other examined measurement processes required interpretation of results,
and often depended on estimated values. This affected the
accuracy of the forecast considerably, and required the
user to have a high level of expert knowledge in order to understand the potential and limitations of the applied method.
It has been generally determined that the measurement devices and processes used in the field test do supply
highly precise information for answering individual aspects
of tree condition questions. However, the comparison also
showed that the use of a single tool entails risks, as a single

detection method may incorrectly indicate a defect, for example due to a non-decay related wood moisture or other conditions. In this case, a second method may clarify the result.
Limits of tools and methods evaluated may be overcome by
the suggested deployment of complementary devices and
methods. As comprehensive tree evaluation requires both the
evaluation of fracture resistance as well as evaluation of stability, the integrative deployment of complimentary tools
and methods provides a complete picture of the tree’s real
status. Thus, accurate assessments of tree stability requires
experts with not only years of practical experience in the
handling of old trees, but solid knowledge of the anatomy and mechanics of wood and tree conditions as well
as training in the integrative use of measurement devices.
Literature Cited
Wessolly, L., and M. Erb 1998. Handbuch der Baumstatik
und Baumkontrolle. Patzer Verlag: Berlin, Germany.
Bodo Siegert is a court-certified expert in
tree care and tree statics in Nuremberg,
Germany (www.sv-siegert.de). He is
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Urban Tree Health

A Practical and Precise Estimation Method
By Jerry Bond

Tree health is a priority interest to tree professionals, tree managers
and consumers alike. Yet a standard method of estimating and
reporting is lacking. This book addresses the problem by laying out
a robust method for everyday field use and making extensive use of
published research. The text is accompanied by photographs on
facing pages that illustrate and clarify the points being made, and
make the method easy to understand and apply. A volume in the
Visual Identification Series. A free data-collection app for use on
Android devices (including Kindle) is available.
Item #O2058 (107 pp., full-color photos, references)
To order, call 1-888-ISA-TREE, or visit us online
at www.isa-arbor.com/store
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Laying the Track for TRAQ

T

By Sharon Lilly

Tree Risk Assessment has grown in importance over the
last decade or two as incidents of tree failures have taken
prominence in the media. Although injuries and fatalities
associated with tree failures are extremely rare when compared to other risks in urban and suburban environments, they tend to capture the attention and concern of
society. In some cases, the law has sought to determine
whether there is liability to be placed. The essential question usually comes down to, “Was the failure foreseeable?”
To judge whether tree failure was foreseeable is difficult. Until recently, in most parts of the world, there was
no standard of practice for tree risk assessment. Many
approaches have been adopted over the years and around

32 Arborist•News www.isa-arbor.com

the world, but there has been little clarity about what a
visual assessment entails. Germany has been a leader in
passing laws and requirements, and in the United Kingdom, tree risk management is certainly a rapidly evolving
area of practice. But standardization of practices and
expectations is still lacking in most parts of the world.
In the United States, the ANSI A300 Standards Committee developed a national standard for tree risk assessment, which, among other things, defined three levels of
assessment. Establishing these levels was a significant step
forward because it recognized different circumstances of
assessment, and it clarified expectations for what is
included in each level of assessment.

Why a Qualification?

Before we can address the reason for developing a qualification, the first question to answer is, “What’s the difference between a ‘certification’ and a ‘qualification’?”
Certification is a voluntary process by which a nongovernmental body grants the time-limited recognition
and use of a credential to individuals who have demonstrated that they have met predetermined and standardized criteria for required knowledge, skills, or competencies.
Learning event(s) are not typically provided by the certifying body. Instead, the certifying body verifies education
or training and experience obtained elsewhere through
an application process and administers a standardized assessment of current proficiency or competency. Also, certifications have requirements—such as acquiring continuing
education units—to maintain the credential.
With a qualification, in contrast, the learning event(s)
and the assessment(s) are both developed and administered

E. Thomas Smiley

ISA published the Tree Risk Assessment Best Management Practices (BMP) booklet at the end of 2011, expanding
upon the standards and establishing a new methodology
for assessing the risk of tree failure. The BMP recognized that
there are many valid and acceptable approaches to risk
assessment—both quantitative and qualitative—each
having its own advantages and limitations. The authors consulted several sources, including a risk scientist, the ISO
31010 Risk Assessment Standard, and many scholarly
papers to compare and contrast various approaches. In the
process of researching methodologies, it became clear that
there were some significant flaws and/or limitations in
many of the most commonly used systems. Based on extensive review of research, and in consultation with the risk
scientist, the authors developed a new methodology for
inclusion in the BMP. The BMP development and review
process took more than four years, included the review of
more than 75 experts from around the globe, and underwent several major revisions prior to reaching consensus.
Meanwhile, in British Columbia, Canada, in 2000, a tree
failure lead to a fatality, leading WorkSafeBC, the regional
worker’s compensation board, to focus its attention on
safety on golf courses and in urban areas. The ISA Pacific
Northwest Chapter (PNW) coordinated with WorkSafeBC
to explore ways to design and implement a training course
for the assessment of trees in urban areas and in the urban/
rural interface. These discussions resulted in a project lead
by Dr. Julian Dunster to develop the Tree Risk Assessment
Course and Examination (TRACE).
As demand for TRACE grew, PNW-ISA began talks
with ISA to adapt and expand the TRACE program into
an international qualification. An international panel was
formed and a needs assessment was undertaken. The needs
assessment showed that there was not strong interest in
more certifications, but that a need was seen for advanced
certificate-based programs, and moreover, tree risk assessment was identified as the greatest need.

Many of the global arboriculture community’s most experienced and knowledgeable contributors labored over the formation of the TRAQ program and
its educational materials.

by the certificate issuer, and there is an essential link between
them. The primary focus of a qualification is the provision of education/training, with assessment(s) being used to
confirm that participants have achieved the intended learning outcomes. Qualifications do not have ongoing maintenance or renewal requirements and, therefore, cannot
be revoked, though they can expire.
Because of the specific body of knowledge involved,
the new methodology established in the BMP, and the clear
direction provided by the needs assessment, ISA decided
to develop Tree Risk Assessment as a qualification. The ISA
Certification Board adopted ASTM International’s E2659
– 09 Standard Practice for Certificate-Based Programs as
the standard for development and administration.

Purpose

The ISA Tree Risk Assessment Qualification (TRAQ) program provides an opportunity for individuals in the arboriculture industry to expand their knowledge through
education and training in the fundamentals of tree risk
assessment. This qualification promotes the safety of people and property, and provides tree owners and risk managers with the necessary information to make informed
decisions to enhance tree benefits, health, and longevity.

Course Objectives

Through education and training, arborists will learn strategies to systematically identify and assess tree risk. The
qualified professional will:
• be proficient with the fundamentals of limited-visual
and basic tree risk assessment, as defined in ISA
Best Management Practices: Tree Risk Assessment;
• understand the principles of advanced diagnostic
techniques for assessing tree risk;
• gather and synthesize information needed to assess
tree risk; and
• make reasoned judgments and recommendations
for mitigating identified risk.

The Format and Scope of TRAQ

The ISA Tree Risk Assessment Qualification consists of a
two-day course followed by a half-day examination.
u
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Laying the Track for TRAQ (continued)
The course’s instructional design is based on best practices for adult education. Learning activities include interactive lectures, discussions, small-group activities, applied
case studies, an instructional game, and field labs. These
activities cater to various learning styles and foster adult
learning and application.
The examination consists of two parts: a 100-question,
multiple-choice, written exam, and an outdoor, performancebased exam. Participants are required to pass both parts of
the exam to earn the qualification. The passing score for the
written exam is 75 percent, and the passing score for the field
assessment is 80 percent.
The course content is based on the new Tree Risk Assessment Manual, and is divided into nine modules:
1. Introduction to Tree Risk Assessment
2. Levels of Assessment
3. Target Assessment
4. Site Assessment
5. Tree Biology and Mechanics
6. Tree Inspection and Assessment
7. Risk Assessment and Categorization
8. Mitigation
9. Reporting

The qualified professional will be proficient with the fundamentals of limitedvisual and basic tree risk assessment, as defined in ISA Best Management
Practices: Tree Risk Assessment.
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All course registrants will receive a copy of the Tree Risk
Assessment Manual and a course workbook.

Eligibility

Success and competency in practicing tree risk assessment
depend on a strong foundation in arboriculture education and experience. The TRAQ qualification focuses
on systematic tree assessment and application of risk assessment methodology. Educational requirements have been
established to maximize learning potential and promote
effective participation in TRAQ learning activities. These
core competencies include:
• a basic knowledge and comprehension of tree biology, especially as it relates to basic tree anatomy,
wood structure and function, and wood decay;
• the ability to identify the major tree species in the
local area;
• a fundamental knowledge of arboricultural practices,
including pruning and tree support systems;
• the ability to assess tree health and diagnose biotic
and abiotic disorders common to trees in the local
area; and
• a basic understanding of soil science and local soil
conditions.
A credential or program of study that can be shown to
include at least four of the five previously listed core competencies shall be considered sufficient for an individual
to meet the TRAQ program’s educational prerequisites.
The following credentials have been deemed sufficient:
• ISA Certified Arborist
• ISA Board Certified Master Arborist
• European Tree Worker
• European Tree Technician
• Fachagrarwirt Baumpflege
• AHC30810 Certificate III in Arboriculture
(Australia)
• NZ National Certificate in Horticulture
(Arboriculture) (Level 4)
• Connecticut Arborist License
• Louisiana Arborist License
• Maryland Tree Expert
• Massachusetts Certified Arborist
• New Hampshire Arborists Association Certified
Arborist
• New Jersey Certified Tree Expert
• Rhode Island Arborist License
• SAF Certified Forester
• UK: A minimum of a QCF level 2 certificate
or diploma in arboriculture (RFS Certificate,
Technician’s Certificate, or National Diploma
in Arboriculture)
• An arboriculture or urban forestry degree that is
part of a national qualifications framework or is
from an accredited college or university

ISA would like to thank all of the people who
worked on this project, including the many who
offered their time and expertise in technical
reviews of the BMP. We extend special thanks to
the TRAQ Panel that worked four years in the
development of the qualification course:
Terry Flanagan, chair
Julian Dunster
Norm Easey
Skip Kincaid
Nelda Matheny
Ian McDermott
Dwayne Neustaeter
Frank Rinn
Doug Sharp
Tom Smiley
Luana Vargas
Consult the ISA website (www.isa-arbor.com) for more
information about the TRAQ program. Keep an eye out for
your local ISA Chapter newsletter and website for upcoming TRAQ courses in your area.
Sharon Lilly is ISA’s director of educational goods and services.
Another key objective of the TRAQ program is to enable successful candidates
to make reasoned judgments and recommendations for mitigating identified risk.

Save the Date! August 5, 2013
Live Auction • Fairmont Royal York Hotel, Toronto • 6 - 8 PM
• Golden Ticket Raffle – $100 buys a chance to win the Live Auction package of
your choice (Just 50 tickets available!)
Don’t miss your chance to bid on exotic
vacations in Bali, Italy and Africa!

• Researcher Reception: meet and mingle with TREE Fund research grant recipients
• Wine tasting
• Admission includes cash bar and hors d’oeuvres – $30 in advance, $40 at the door

Silent Auction • ISA Conference Trade Show Floor • August 4 - 6
• No admission fee for ISA Conference attendees
• Split-the-Pot Raffle (3 winners split $4,800 in 2012!)

552 S. Washington St., Ste. 109 • Naperville, IL 60540 • (630) 369-8300

Cultivating Innovation at www.treefund.org
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Pedro
Mendes
Castro

Award of Achievement,
2012
In Brazil, arboriculture and urban
forestry research is young. But
thanks to the passion, knowledge, and effort of many, everyone from professional climbers
to the largest regional utility and energy provider are
more informed about the benefits trees provide. Pedro
Mendes Castro, for example, is one such individual who
has dedicated countless hours transferring (and translating) information between arborists, researchers, and citizens. Patience is a virtue with which Castro has become
intimately familiar during his many years of service to
Brazil’s tree care community and to the International
Society of Arboriculture. This past year, ISA honored Castro with the Award of Achievement.
Pedro Mendes Castro is an environmental management
agronomist for Companhia Energética de Minas Gerais
(CEMIG), Brazil’s largest combined power generation and
distribution entity. He is a past president of Sociedade
Brasileira de Arborização Urbana (SBAU), which is Brazil’s
local ISA chapter, and he has served as the chapter’s director of southeastern regional urban tree management.
Strengthening relationships is Castro’s forte; affirming
ties between municipal tree care workers and a growing
body of knowledge by spearheading the localization of
technical and training materials. The presence of an arborist certification program in Brazil, for example, is due to
Castro’s significant contribution. Certification study guides,
testing materials, session proctoring—as they relate to
informing arborists of the technical skills necessary to
care for trees—require translation, technical review, and
ongoing management (via liaison); Pedro Mendes Castro
has conducted, or provided a means of sponsorship, for
each of these items and more.
The relationship of utilities, NGOs, and local governments to the urban forest provides another interesting challenge. SBAU was established in 1992, and although tree
management societies, as well as CEMIG, have worked
toward publishing a greater oeuvre of information, many
are still learning the basics about how trees behave in Brazil’s urban environment. Brazil has a tropical climate; but
beyond these obvious conditions, the breadth of scientific knowledge on urban tree planting and vegetation
management has not, historically, been easy to come by.
To this end, Castro has facilitated the development of
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numerous educational materials—from ISA’s Glossary of
Arboriculture Terms and an ISA Best Management Practices
booklet on utility pruning (both translated into Portuguese) to the locally produced Manual de Arborização, a
high-detail and four-color arboricultural manual developed by CEMIG and Fundação Biodiversitas, aimed at
specialists.
ISA’s Award of Achievement is granted to members who
exhibit extraordinary dedication to expanding the cause
of the organization. As such, Pedro Mendes Castro of
Belo Horizonte, Minas Gerais, Brazil—through his service on the ISA Certification Test Committee, efforts in
organizing Brazil’s first tree climbing championships, and
additional work toward making arboriculture a safer and
more informed profession—is a more than worthy recipient.
Castro encourages ongoing research in Brazilian tree
care and implores a greater dissemination of the benefits
of trees to public administrators and the general population. He and his associates are hard at work forming a
standard of practice for arboriculture in Brazil. To wit, for
there to be a greater harmony between nature and the
urban environment, people need to be informed, whether
about tree biology, hazard awareness, fertilization, soil
management, or any other subject.

E. Thomas
Smiley

Alex L. Shigo Awardfor
Excellence in Arboriculture Education, 2012
ISA’s Alex L. Shigo Award given
for prodigious stewardship and
dedication to arboriculture education is so named for the late plant
pathologist’s course-changing assessment of modern tree
care. Shigo’s work has inspired numerous individuals to
pursue, refine, and communicate arboriculture’s more
challenging practices. E. Thomas Smiley, a researcher
with Bartlett Tree Research Laboratories (Charlotte,
North Carolina) and an adjunct professor with Clemson
University (Clemson, South Carolina), is one such individual. Last year, Smiley accepted the Alex L. Shigo Award
for Excellence in Arboriculture Education.
At Bartlett, where he has worked as an arboriculture
researcher for the past 25 years, Tom Smiley is responsible
for many things. He teaches arboriculture classes and conducts
arboriculture research. He is a consultant to property
managers and provides much-needed support to arborist
representatives. He is a researcher and has steered countless

investigations into tree risk management, disease and
pest management, tree root failure, the effects of pruning
type, tree and shrub fertilization, and tree structure
mechanics, among other topics.
Smiley and his associates have covered as many topics
as one could imagine throughout the years, interpreting
and disseminating important but complex research. His
byline accompanies more than 120 published articles
that inform (and challenge) modern arboriculture from
almost every angle. As an educator, he has conducted hundreds of professional lectures, poster demonstrations, and
training courses. Smiley’s breadth of knowledge across
any number of domains within arboriculture and urban forestry makes him a tremendous resource to public audiences.
The International Society of Arboriculture is indebted
to him as well. His volunteer contributions to the organization include serving as chairperson to ISA’s Best Management Practices (BMP) Committee, and additional
contributions to the Tree Risk Assessment Qualifications
(TRAQ) Committee, Board Certified Master Arborist Test
Committee, and ISA Certification Test Committee. Tom
Smiley is the principal author on several BMP publications, including the recently completed TRAQ booklet,
and has lent his experience as technical reviewer to the
development of book chapters, scientific articles, CDROMs, and more. He is a member of the American Phytopathological Society, the Soil Science Society of
America, and an advisor with the ANSI A300 Committee. However, to be frank, there are far too many committees, projects, and programs that bear the input of
Tom Smiley to list here.
As an educator in formal university settings, as well as
a workshop leader for arborists and researchers in the
field, Smiley has an impressive and ever-broadening
affection for safe and professional tree care, and it shows.
The Alex L. Shigo Award for Excellence in Arboriculture
Education is Tom Smiley’s third award of distinction,
having previously been honored with the L.C. Chadwick
Award for Arboriculture Research (2005) and the R.W.
Harris Author’s Citation Award (2000).

Susan Murray

Alex L. Shigo Awardfor Excellence in Arboriculture Education, 2012
“Our urban forest is much the
better because of Susan. So are
our communities.”
This quote comes from David
Davidson, associate dean, School
of Horticulture, Kwantlen Polytechnic University, which was
printed in a recent article citing
the contributions Susan Murray has made, and continues to
make, in arboriculture and
higher education. Susan Murray has been teaching arboriculture and horticulture courses for more than three
decades. Her presence in both classrooms and communities of the metro Vancouver area has made a world of

difference for the countless individuals who appreciate an
industry expert whose skill and passion are ever-poised to
make an impact. Last summer, ISA presented Susan Murray
with the Alex L. Shigo Award for Excellence in Arboriculture Education.
Murray has been teaching at Kwantlen for nearly twenty
years (a large university that covers four campuses across
the south Fraser region of metro Vancouver, British Columbia, Canada). At Kwantlen’s Langley campus, she has created a dynamic learning environment where critical
thinking and skill development impress upon students a
commitment to excellence. She teaches a number of courses
and labs, such as plant identification, landscape design,
arboriculture, and advanced coursework related to modern
tree care.
Having entered the arboriculture profession in the
1970s, Murray teaches with authority and expertise due
in part to her long and distinguished background in
structuring some of the first materials for arborist certification programs. The ISA Pacific Northwest Chapter, for
example, developed one of the first significant arboriculture/horticulture credentialing programs, which was later
adapted by the International Society of Arboriculture for
global outreach. Susan Murray was an instrumental contributor to the development of curriculum and study materials for this original PNW program.
Many of Murray’s students credit her highly communicative teaching methods as an inspiration. Whether
getting into full gear for an outdoor lab or restructuring a
new course for online delivery, Murray is widely commended for integrating her wealth of experience into a
variety of new and compelling learning situations. She
authored Our Sylvan Heritage a Guide to the Magnificent
Tree of the South Fraser (2004) and has collaborated on
several other publications, such as Arboriculture and the
Law in Canada (1997). Murray has conducted dozens of
presentations and seminars to arborist professional associations and garden clubs over the years.
Although looking forward to retirement this year,
after 34 years of teaching, “I am happy to say that it has
been a wonderful career,” she says. “The green industry is
an uplifting and earth-friendly industry to be a part of.
The young people, who I have taught over the years, have
given me great satisfaction in being able to make a difference to our environment, one student at a time, one wellpruned tree at a time. It has been a great run… the Alex
Shigo award was the icing on the cake.”
Susan Murray is currently the chairperson for ISA’s
Board Certified Master Arborist Test Committee. She
has been honored by the Chilliwack Museum and Historical Society (Heritage Award), the National Institute
for Staff and Organizational Development (Excellence
Award), and the ISA PNW Chapter, twice (Excellence in
Education); she is a longstanding member and contributor
to various regional nursery and conservation associations
and is frequently and rightfully regarded as a trailblazer
for women in arboriculture. A•N
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TREE Fund UPdate

Registration Opens for
2013 Tour des Trees

Cycling tour will traverse New York and Canada
in support of tree research and education
This year’s STIHL Tour des Trees, which benefits the TREE
Fund (www.TREEFund.org), has opened registration for
its 2013 Tour. The tour for this year’s participants will take
cyclists through the U.S. and Canada July 28 to August
3, 2013. The weeklong event will include tree plantings,

educational programs, and community activities in addition to a week of unforgettable cycling and camaraderie.
The Tour des Trees unites tree and cycling enthusiasts
to raise funds for tree research and education, while cycling
500 miles, educating the public about the needs of urban
trees, and planting dozens along the way.
For 2013, cyclists will travel a route originating in
Niagara Falls, circling Lake Ontario through upstate
New York and arriving in Toronto a week later. The cyclists
will make stops in Rochester, Syracuse, and Watertown
in New York, before heading westward through Ontario
via scenic Prince Edward County, Trenton, and Oshawa
to their final destination at Toronto Island.
“This event is one of the highlights of my year and I’m
thrilled to welcome the Tour to Canada,” James Urbanowsky,
a cyclist of Team Canada who logged his fourth Tour in
2012, commented on the event. “It’s an opportunity to
take a break from the rigors of daily life and get out and see
the world from a bike. All of the meals, scenic routes, and
interesting side trips are well planned by the TREE Fund.
You just have to wake up each day and enjoy the ride.”
Each cyclist on the full Tour commits to raising USD
$3,500 for the TREE Fund. The $100 registration fee
includes lodging and meals as well as a custom apparel kit
and full mechanical and rider support for the week of
cycling. A partial registration option with a prorated fundraising requirement is also available. More registration
information is available online (www.stihltourdestrees.org).

The TREE Fund is a 501(c)(3) charitable organization. You can support the
TREE Fund’s efforts to identify and
fund critical research initiatives by
making a tax-deductible contribution today. Your donation will
help to support research, scholarship programs, public outreach
and education, and much more.
To make your donation, please visit the TREE Fund website at
www.treefund.org, or mail your donation to TREE Fund, 552 South
Washington St., Suite 109, Naperville, IL 60540.
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Climbers’ Corner

sponsored by

Estimating Forces Generated
in Rigging Operations
By Andreas Detter
In 2010, a series of articles was published in the British journal ArbEssential, summarizing the findings of a research project
funded by the British HSE (Health and Safety Executive, an equivalent of OSHA): An evaluation of current rigging and dismantling practices used in arboriculture. The result of this study, the HSE Rigging Report, was published in 2008 and is available free of charge on the HSE website (www.hse.gov.uk/research/rrhtm/RR668.htm). Arborist News will be reprinting excerpts of
these articles to make the information contained therein accessible for wider public discourse. The present article describes the effects
that rigging forces can have on trees, cordage, and rigging equipment during arboricultural operations.
Rigging is one strategy for dismantling trees. It combines
synthetic ropes, blocks, and the tree, in a dynamic structure that is designed to be loaded with falling logs, often
of considerable mass. The different components interact
with each other in ways that are complex and not fully
understood. Rigging may expose climbing arborists and
their equipment, as well as the tree, to loads that are great
in magnitude and hard to predict. If arborists could estimate the peak loads generated during rigging operations
in worst-case scenarios, rope failure and other potentially
catastrophic consequences might be avoided. Even if the
rope does not break, it is essential to detect whether safe
working loads are exceeded and if the rope should be
retired.
The mechanical properties of ropes and slings, rigging
blocks, and friction devices may have a considerable
influence on the dynamic process of rigging. Their flexibility and damping properties determine the peak force
generated by stopping a log of specific mass. Their loadbearing capacity gives a measure for the maximum load
the rigging should be exposed to in order to avoid failure
of any part of the equipment, and to prevent rapid fatigue
of cordage. Last but not least, the tree is also part of the
rigging system. How a tree affects the process of a rigging
operation, and which loads it is exposed to, was investigated during the HSE Rigging Research.
Three basic questions need to be answered when
attempting to gain more information about forces generated in rigging and dismantling operations:
1. What are the actual movements of the log, rigging,
and stem that take place when a log breaks off from
the hinge and subsequently falls onto a rope?
2. How is the energy dissipated in the rigging system,
and by what means, and to what degree, do the different components absorb the energy?
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3. What are the peak forces and maximum deformations that components must bear, and what factors
of safety are required to allow for safe working?
There are many scenarios in the rigging and dismantling of trees that can generate considerable forces. The
greatest amount of kinetic energy will be set free when
“snatching” a stem with the rigging point below the log
(also referred to as topping-down, butt-hitching, or polerigging). During such operations, the friction device may
become locked and not let the log run (snubbing off). This
could occur either intentionally (due to limited space
below the rigging), or accidentally (if wraps on the friction device fall over each other, or if groundworkers either
overestimate the log’s weight or underestimate the friction
generated by a number of wraps on a lowering device).
In those cases, the rigging, tree, and climber, are all
exposed to great forces. To date, a number of rules of thumb
for assessing peak forces generated by rigging operations
have been published. These tend to mirror the experience
gained from a great number of rigging operations, and
their application does not generally seem to pose any risks
for standard dismantling operations. However, their validity could be compromised when applied to non-standard
situations, including working with heavy sections and/or
limited rope length. In such circumstances, they might
not appropriately accommodate a worst-case scenario in
which a section has to be blocked and cannot be gradually decelerated.
The study focused on the latter rigging scenario, while
others are mentioned only briefly in the report, either by
way of comparison or to describe particular effects that
can help to minimize the forces generated. The movement of the log, stem, and climber, as well as the direction of the rope as the peak force build up, were tracked
using motion capture techniques. In the field tests, it was

confirmed that the log’s flight path follows a
specific trajectory, where the peak force in the
line is generated long before the log hits the stem.
The snatching operation was broken into
five sequences, according to the kinematics
and the energy transformations prevailing
during those intervals. Those stages are illustrated in Figure 2, on the basis of the trajectory
of the log’s center of gravity.
1. As the climber pushes the log, the log
pivots over the hinge, while the fibers
in the hinge bend and the notch gradually closes. On slender stems, stem
deflection may occur as the weight of
the leaning log pushes back against the
hinge.
2. After the hinge is broken, and the notch
is fully closed, the log jumps away from
the stem, and starts a vertical fall, with
a sideways component as a result of the
form of the notch.
3. As the log is being stopped by the rope,
the flight path’s direction is diverted
back toward the stem. At the same time,
the stem is being pulled forward, and
the block slides down the trunk until
the anchor sling grips tightly.
4. The peak force in the rope occurs at the
instant illustrated in Figure 3, when
rope stretch and deceleration of the log
both are at maximum. They generate a
sideways pull on the stem due to the
fact that the rope does not run parallel
to the stem.
5. As the log hits the stem, violent oscillations may occur that could in some
cases compromise the climber’s safety.
The log often bounces back a little and
slowly settles down, stretching the rope
due to its weight.
In field tests, four trees were dismantled.
Peak forces in the block, the reaction of the
stem, and movement of all parts were
recorded using a data logger and digital video
camera. The results were analyzed and compared with the motion capture study. Dis1. Snatching logs off a vertical stem. In this scenario, the center of gravity of the log
tinct differences were found between snatching Figure
(approximately at half its length) is above the rigging point (the block axis), which allows the
logs and tree tops. This appeared to be a result section to free fall a great distance until the ropes decelerate the log.
of the greater aerodynamic drag on branches
and leaves, which reduced the speed of rotation. It caused
According to the results of the kinematical studies, the
the tops to remain in a more or less horizontal position
log has not yet covered the entire distance of fall as the
during free fall before the section started to rotate more
peak force occurs in the line. Furthermore, the log has
quickly when the rope tension increased to peak load.
not come to rest but still has considerable speed. These
The logs more quickly tipped over after jumping off from
results indicate that energy dissipation in rigging operathe notch and rotated during the fall and capture period.
tions is more complex than previously assumed. During
u
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Figure 3. Motion-capture recording of topping-down a stem. Motions
of the dropped section, the remaining stem, the rope, and the
climber, were recorded at a rate of 240 frames per second. The
log’s center of gravity followed a distinct flight path (black line).
The climber was pictured as a matchstick man due to markers
that could be tracked at the head and joints of his body. The
rigging rope was also marked to allow for recording rope angles
and the stretch in both legs of the line.
This graphic captures the instant when the peak force is generated at the arborist block. At that time, the two legs of the
line form an angle of 37 degrees on average.

Figure 2. Kinematics in a “snubbed off” rigging scenario of a log. The red dots
indicate the position of the log’s center of gravity at 42 ms (0.042 sec) intervals,
which is a common shutter rate of standard film material (24 frames per second).
In Phase 1, the log slowly pivots over the hinge while the notch closes, until
the log breaks free. In Phase 2, during free fall, speed increases (indicated by
larger distances between two subsequent red dots).
As Phase 3 begins, the rope takes up load and diverts the direction of the
log’s fall. At the same time, the block is being pulled down (blue lines), while
the trunk bends under the load.
Phase 4 starts after the peak force occurred (indicated by the bright green
dot). Now, the stem sways back because the tension in the line is partially
released (pink rhombus indicating the position of the cut).
In Phase 5, the log finally hits the stem, causing vibrations, before it bounces
back.

the rigging operation studied, only 30 percent of the log’s
initial potential energy was transferred into the rope,
causing it to stretch as it decelerated the log. Due to friction in the block, stretch was unevenly dissipated between
the two legs of the line. Because friction concentrated the
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peak force in the lead of the line, it stretched roughly 15
percent more than the fall.
The test results illustrated in Figure 4 indicate that log mass
was in fact the most important factor in assessing anchor
forces. The forces in the block exceeded the log weight by
a factor between 9 and 11, with one outlier where the factor
was 13 and one heavy section where the magnification
factor was only little more than 8. From this and other
experiments (some carried out by the late Peter Donzelli
in the United States), it becomes obvious that flexibility
and length of the rigging rope, the length of the section,
and damping effects will significantly affect the peak forces.
Within the scope of the HSE Rigging Research, damping effects could be demonstrated when lowering top sections. When in leaf, the aerodynamic resistance of the foliage
reduced the peak forces by roughly 25 percent. It was also
confirmed that letting the log run would minimize forces
most effectively, as can be seen in Figure 4.
The peak force is often assumed to be a fixed multiple
of the log’s weight. One rather widely held belief, for example, is that the peak force at the block could reach about
10× the log’s weight in a snubbing off operation (as compared to the log being gradually lowered by a running
rope). There are many factors that affect the peak force in
a specific scenario, and the results of the field study confirmed that rules of thumb could have worked in the
studied operations where only one type of rope was used
(double braid 14 mm polyester).

A simple rule of thumb would estimate the line forces
when snatching logs as roughly 5× the weight of the section. If it is assumed that the line force is doubled at the
block, the results displayed in Figure 4 would confirm
this rule. But due to friction in the block and the angle
among the legs of the line at the instant the peak force
occurs, the actual line force was greater and varied significantly. By adding the equivalent of 175 kg (386 lbs) to
the fivefold of the weight (cf. blue line in Figure 5), this
simple rule of thumb would have covered all but one outlier, which had a mass of only 130 kg, and therefore
would not have been critical anyway.
Another rule of thumb that would cover all recorded
line forces is shown as a yellow line in Figure 5. The validity of any of those easy estimations is limited to the range
of mass, which was included in the test, as well as the
diameter and type of the rope that was used. It must be
emphasized that in order to adapt the results to other rigging systems, several parameters must be taken into
account, which are often hard, if not impossible, to assess
in the field.
If mass is the most important indicator of peak forces,
arborists should have access to easy means for estimating
log weight and the mass of branches. A proposal for a procedure, and the data required to carry it out, were included
in the Rigging Report. The calculation starts with measuring the diameter of the section at the cut or at the
approximate center of gravity (which is usually located somewhat beneath the middle of a tapered stem). Diagrams and
tables may be used to assess wood volume and apply values
for the specific gravity of the tree species in question. In a
next step, the weight can be corrected for taper and decay
in stem sections, or branching and leaves for crown parts.
Specific gravity of living fibers was collected for many
species. A representative value for density is provided in
order to adequately assess the weight of a section (Figure
6; Figure 7). It is also possible to use line diagrams that
illustrate the effect of diameter on the volume and mass
of a log of 1 m length. Significant changes in tree section
weight can result from geometrical, physiological, anatomical, or structural variations. The available data has
usually been derived under standardized laboratory conditions. It shows considerable variability within species.
Therefore, any simple means of assessing the weight of a
section is likely to be prone to wide deviations, and any
such assessment will require safety margins of some
degree to be built in to the calculations.
Finally, the Rigging Report proposes a process of estimating the mass of a section in a spreadsheet. If the log
has a diameter of 48 cm (18.9 in) at its base and 42 cm
(16.54 in) at the top, the average diameter would be 45
cm (17.72 in). The yellow reference line in Figure 8 indicates that a 1 m long section would weigh approximately
160 kg (352 lbs), which is confirmed in Figure 6. Multiplying this mass by the actual length of the log [e.g., 1.5
m (59.06 in)] gives a reference mass of 240 kg (529 lbs).

Figure 4. Forces at the block in a ‘snubbed off’ rigging scenario.

Figure 5. Line forces from 15 snatched logs (14 mm double braid polyester).

Figure 6. Reference log mass chart (green oak logs, SG 1.0) in kg units.

u
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This mass was derived from the estimated volume
alone. To account for the species dependent density of
wood, a correction factor can be applied. In our example,
the tree to be felled is a silver fir (Abies alba). According to
Figure 7, the reference mass should be multiplied by a
factor of 0.84, which results in an estimated mass of
roughly 200 kg (441 lbs). Figure 7 also indicates that the
mass could be up to 250 kg (551 lbs) if the density
matches the maximum value found in the literature. This
inherent uncertainty must be addressed in any estimation. This strategy shall be discussed in the next and final
part of this series.
Figure 7. Species-dependent log mass correction factors (excerpt).

Figure 8. Log mass curves for 1 m sections of green wood.

Andreas Detter is with Brudi & Partner TreeConsult
(Gauting, Germany).
All graphs and photos are courtesy of the author.

Earn four
CEUs!

Introduction to Arboriculture:
Risk Assessment &
Tree Protection CD
In this CD-ROM, users will learn the basics of risk
assessment and identify the factors involved in
evaluating risk for tree failure. Users will also come
to understand and evaluate the resulting damage if
targets are present and define the relevant legal
terms, such as liability and negligence. The Risk
Assessment & Tree Protection CD also discusses the
proactive arborist’s role in successful tree protection
and preservation on a construction site.
ISA’s a self-paced, highly interactive series of CDs
serves as the perfect supplement the certification
study guide. Multiple students can use these CDs
to prepare for the certification exam, obtain CEU
credits (A, T, U, M, Bm), and upgrade their knowledge and skills. Earn four CEUs; item #CD1015.
To order, call 1-888-ISA-TREE or visit
us online: www.isa-arbor.com/store

Figure 9. Prototype worksheet for estimating the mass of sections.
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KNOTS•KNOTS•KNOTS
Arborists’ Knots for Climbing &
Rigging DVD and Workbook Set

ArborMaster® trainers and International Tree Climbing Championship winners Ken Palmer, Rip Tompkins, and Sean Gere explain
and demonstrate the knots commonly used in everyday climbing and rigging scenarios. The DVD includes an organized menu
with a list of the specific knots discussed, which allows viewers direct access to each professional example and lots of extra time
for individual practice.
The accompanying workbook, written by Sharon Lilly and Peter Donzelli and illustrated by Bryan Kotwica and Matt Shepherd, is
part of the package; additional copies may also be purchased separately. You can earn two Continuing Education Units by completing
the workbook test’s answer sheets, returning them to ISA for grading, and receiving a score of 80% or better. These CEU credits may
be submitted only once per certification cycle.
Knots observed and demonstrated
in this set:
Anchor hitch
Blake’s hitch
Bowline
Buntline hitch
Butterfly knot
Cow hitch
Daisy chain
Distel
Double fisherman’s bend
Double fisherman’s knot
Kelmheist
Marline hitch
Mt. French Prusik
Prusik hitch
Running bowline
Schwabisch
Sheet bend
Slipped sheet bend
Slippery sheet bend
Tautline hitch
Timber hitch
Triple fisherman’s knot
Vt French Prusik
Zeppelin bend
Package item #DVD1530 (DVD: ©2006, 78
minutes; workbook: ©2006, softcover, spiral binding, 52 pp., 7.0 × 5.0 × 0.25 inches)

isa member news
OBITUARY
Michelle
Gauthier

Michelle Gauthier loved
trees. She dedicated her
professional life to trees:
for food and nutrition
security, for energy, for
making greener cities,
for better watershed management, for reducing
pollution. The question
was always: how can trees make life better? She considered
it strategic to work on Urban and Peri-urban Forestry
(UPF), in a holistic way, with close links with agroforesty
and trees outside forests as well as with mangroves.
Michelle was an important colleague for those of us
affiliated with FAO, the Food and Agriculture Organization of the United Nations, which includes the “Food for
Cities” effort. In FAO, Doug McGuire was her supportive
supervisor in the Forestry Department. With Food for the
Cities initiative and secretariat, she worked closely with
Florence Egal, Francesca Gianfelici, Paul Munro-Faure,
and me and collaborated with so many others. We cannot
count the people to whom she was connected on this network and the many other groups to which she belonged.
UPF would not have reached the visibility it has now
if Michelle Gauthier has not worked so hard for it. She
worked to get UPF recognized both at global level as well
as at the local level, implementing projects with local
authorities and communities. Her dedication had no limits:
no limit in time spent, no limit on the travel she was ready

The Membership Committee would like to welcome the
following new members into ISA. Becoming a member is
a personal declaration and recognition of your professional
values, and we congratulate you on your choice.
Atlantic
Scott Johnson, BURTON NB
Matthew Garnet Dunstan, HALIFAX NS
Australia
Mohammed Abbas, SYDNEY NSW
Anthony J. Van Zeeventer,
SEMAPHORE PARK SA
Anthony McConchie, BURWOOD VIC
Barton Allen-Hall, MELBOURNE VIC
Blake Clancy, NUNAWADING VIC
Daniel Dass, BURWOOD VIC
Daniel Samya, BURWOOD VIC
Zana O’Doherty, SCARBOROUGH WA
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to make, no limit on her commitment to fulfill the expectations. It was not to get visibility for herself but to better
help the people and their environment. You can read more
about her accomplishments on the FAO website (www.
fao.org/forestry/urbanforestry/en). A memorial website has
been established as well (www.michelle-gauthier.org).
Her work was no easy task. While she had outstanding capacities of analysis and understanding of complex
issues, she sometimes had difficulty getting her ideas through.
Isn’t this the fate of the pioneers? Michelle was a forest
engineer. Michelle was definitely someone opening a way,
a person who took many risks for her work. She always
believed more in the strength of ideas than on the tricks of
politics. She was often very frank and direct in communicating her ideas and views, which sometimes resulted in
not getting the full cooperation or recognition she deserved.
Now, many of us have to follow the path Michelle has
laid for us, to put trees and forests at the core of urbanization challenges.
But in these future challenges, we will no longer have
Michelle on our side. In her very last days, she fought a
quick and final battle against disease. Michelle died on
Tuesday, February 19, 2013. We will all miss her empathy and willingness, her joy and her laugh. (Nous regretterons aussi son doux accent québecois qui marquait et nous
rappelait son appartenance et son attachement à la Belle
Province et, plus largement, à tout le monde francophone.)
UPF will keep on growing with a global community. Her
only daughter, Lin-Wan, is already taken in charge by
Carolle, Michelle’s sister, and supported by many others
who will all pursue the education Michelle provided her
and will give her all the love she needs.
With my kind regards,
Julien Custot
Rome, Italy

Brazil
Luiz Pedreira, RIO DE JANEIRO RJ
Denmark
Andrè Hansen, SØBORG
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Jonas Norby Jensen, DYSSEGÅRD
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Ryan A. Wilkins, CHARLOTTESVILLE
VA
Thomas Grosh, CLEAR SPRING MD
Todd Daniel Herndon, LOCUST
GROVE VA
Weldon Joseph Davis, Jr., NEWPORT
NEWS VA
Midwestern
Andy Teeter, SKIATOOK OK
Bradley T. Trede, COUNCIL BLUFFS IA
Donald Halterman, DAVENPORT IA
Elizabeth Rose Wernert, COLUMBIA MO
Evan J. Wise, GALENA MO
Israel W Blosser, VERSAILLES MO
Jason T. Trent, TULSA OK
Jeff Page, COLUMBIA MO
Jeffery J. Schadle, VINTON IA
John Curtis Reppert, REEDS SPRING
MO
Josef R. Langseth, OLATHE KS
Joshua Michael Meador, FLORISSANT
MO
Lisa Kortan, YANKTON SD
Luke Becker, KANSAS CITY MO
Maggie Harthoorn, WATKINS IA
Matthew L. Nolting, UNION MO
Nathan Urben, WINCHESTER MO
Pete J. Laufersweiler, KIRKWOOD MO
Ryan Kinner, DES MOINES IA
Ryan Nurnberg, DES MOINES IA
Ryan Woody, TULSA OK
Sara Wesselmann, WEST DES
MOINES IA
Shawn C. Gunnels, REEDS SPRING MO
Skip Easter, MONETT MO
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Stefanie Menzie, NORMAN OK
Stuart E. Robertson, EUREKA MO
Thomas P. Nelke, PERRYVILLE MO
Timothy D. Cole, KANSAS CITY KS
Troy D Brown, TECUMSEH KS
William E. Reininger, Jr., SAINT LOUIS
MO
Minnesota
Benjamin Bradford, WILLMAR MN
Charles M Gill, CIRCLE PINES MN
Darwin R. Phillips, MANKATO MN
Dustin Walsh, RANDALL MN
Eric Robert Swanson, SAINT PAUL MN
Erik Hegna, FOLEY MN
Jacob Allen Busiahn, ROSEVILLE MN
Jeff Carroll, SAINT PAUL MN
Jonathan Allan Feldman,
NERSTRAND MN
Richard A. Dysterheft, SHAKOPEE MN
Robert J. Raymond, EDEN PRAIRIE MN
Seth P. Huber, MINNETONKA MN
New England
Alex D. Christiansen, EAST ARLINGTON
VT
Andrew Tataronis, BERLIN MA
Arthur Goodhind, NATICK MA
Benjamin J. Martin, WATERTOWN CT
Calvin W. Layton, WEST
SPRINGFIELD MA
Dan Martin, NORTH ATTLEBORO MA
Daniel Hennigar, GUILFORD CT
David A. Nadolski, NEEDHAM MA
Eric Bristol, WOBURN MA
Eugene Mark Beauregard, GARDNER MA
Geoffrey Harris, HAMDEN CT
James McGuinness, NASHUA NH
Leon Colson, BREWSTER MA
Mark Nicholas Turco, BARRINGTON
RI
Matthew J. Stobbart, MEDFIELD MA
Paul Raskevitz, ORANGE MA
Peter Walck, GUILFORD CT
Robert A Shepardson, ATHOL MA
Rony Zacarias, LYNN MA
Seth M Bernatchez, LUNENBURG MA
Suzannah DesRoches, BATON ROUGE
LA
Taylor B. Maslowski, CONCORD MA
Timothy M. Pinzino, PLYMOUTH
MA
Travis Knechtel, ORANGE MA
Trevor S Leonard, RUTLAND VT
New Jersey
Alex Francis, SUSSEX NJ
Ashly Voorhees, BARNEGAT NJ
Brandon R. Snyder, SOMERSET NJ
Christopher Kiene, MAHWAH NJ
Gary Thacker, JACKSON NJ
Herb Minkus, NEW LISBON NJ
James Wade Alderson, PISCATAWAY NJ
John Stanch, SEWELL NJ
Manuel Cascante, SPRINGFIELD NJ
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Michael J. Mayer, ALLENWOOD NJ
Robert F Kosciuk, HACKETTSTOWN
NJ
Ryan T. Tuck, TEANECK NJ
William Conroy, BARNEGAT NJ
New York
Abner Arias, SOUTHAMPTON NY
Andrew Mayer, GHENT NY
Anthony Quintal, BAY SHORE NY
Bryan Kester, SPRINGVILLE NY
Caitlin Griswold, CASTLETON ON
HUDSON NY
Christopher J. Sherwood, ROME NY
Devin James, LAKE PLACID NY
Frank Varro, WOODSIDE NY
Jason Beardsley, WILLIAMSON NY
Jason M. Barthelmes, Sr., ATTICA NY
Kathi Mathias Paley, MALVERNE NY
Kenneth A. Keltai, WOODBURY NY
Kenneth Golden, MONTROSE NY
Kurt E. Sandt, NORTHPORT NY
Louis Carminati, HUNTINGTON NY
Mary B Flynn, CAMILLUS NY
Michael D. Glazier, BYRON NY
Ryan Ash, JAVA VILLAGE NY
Stacy Rice, GLEN COVE NY
Stephanie D Radin, MILLBROOK NY
Steven Campbell, CLIFTON PARK NY
Thomas Cicale, SETAUKET NY
Troy Michael Sorensen, PAUL SMITHS
NY
New Zealand
John Russell, AUCKLAND
Ohio
Andrew William Blaschke,
CHESTERLAND OH
Bob Davis, NEWARK OH
Evelyn M. Mack, AKRON OH
Fred Awad, NORTH RIDGEVILLE OH
Jacob M. LeBarre, TALLMADGE OH
Jarod E. Emerson, NORTH
ROYALTON OH
Joseph Paul Koloszar, MONROE OH
Joseph Potter, CANTON OH
Justin Roberts, MILFORD OH
Lucija Lekic, AKRON OH
Max E. Walter, TWINSBURG OH
Michael E. Dye, AKRON OH
Michael Roell, CINCINNATI OH
Phillip Olsen, WOOSTER OH
Tyler M Neboyskey, CINCINNATI OH
Ontario
Adam Baldwin, BRANTFORD ON
Alexander P. Karney, TORONTO ON
Andreane Louise Longpre, SARNIA ON
Andrew J Poole, OAKVILLE ON
Andrew W Lohaza, ST CATHARINES
ON
Chris McIntyre, KANATA ON
Chris Canning, NIAGARA FALLS ON
Daniel Wenzel, TORONTO ON
Devin Ward, SUTTON WEST ON
Devon A. Hutton, COLDWATER ON

Dylan S. White, GUELPH ON
Eric Luxton, CAMBRIDGE ON
Ethan Videan-Cox, THORNHILL ON
Joshua A. Reid, MILTON ON
Martha Lush, OTTAWA ON
Matt Mintz, RICHMOND HILL ON
Natalia Fleishman, VAUGHN ON
Paul L Srigley, BURFORD ON
Roch Gendron, HAMMOND ON
Roy Beishuizen, LONDON ON
Scott W. Mason, OTTAWA ON
Shawn Murdy, GUELPH ON
Steven P. McCarthy, TORONTO ON
Van Thi Diep, TORONTO ON
Pacific Northwest
Adam Dean Dempsey, SNOHOMISH WA
Adam E Leyrer, PORTLAND OR
Andrew M. Furneaux, VICTORIA BC
Benjamin J. Muise, ALDERGROVE BC
Bryce D. Hanson, VANCOUVER WA
Carl S. Hjelm, HAILEY ID
Cody R Laschowski, BURNABY BC
Daniel Hathaway, PORTLAND OR
David A. MacInnis, CASTLEGAR BC
David J Graham, BOISE ID
Dwayne Woolsey, BATTLE GROUND
WA
Emily Garlough, SEATTLE WA
Garrett White, OREGON CITY OR
Glen Klippenstein, VANCOUVER BC
Graham Seaders, CORVALLIS OR
Greg Dewey Richardson, VANCOUVER
WA
Jasen Braun, NORTH BEND WA
Jason Schierer, BELLEVUE WA
Jason W. Cutler, BOISE ID
Jeremy S. Saucedo, PORTLAND OR
Jim L. Herndon, SUTHERLIN OR
John J. Dura, TERREBONNE OR
John Ryan, PORTLAND OR
Josh R. Roberts, BOISE ID
Justin Parker, CALDWELL ID
Kelly Koetsier, PORTLAND OR
Lisa M Tadewaldt, PORTLAND OR
Michael Gaudern, PORTLAND OR
Paul F Johnson, WOODINVILLE WA
Renald Loth, TACOMA WA
Richard Donald Hallman, LANGLEY BC
Richard Gonyou, VANCOUVER BC
Robyn Audette, BURNABY BC
Rodney Zollinger, SEATTLE WA
Shane Jobber, VANCOUVER BC
Stephanie M. Shelton, SEATTLE WA
Stephen Andrew Zorn, SALMONARM
BC
Stephen Russell Crosby, SPRINGFIELD
OR
Sylvia Pendl, MAPLE RIDGE BC
Tim A. Johnson, VANCOUVER BC
Tim Reinbold, EAST WENATCHEE WA
Travis Camiel Callens, VICTORIA BC
Tyler J. Quintano, SANDPOINT ID
Wade Douglas Stewart, NANOOSE BAY
BC

Penn-Del
Andrew Piselli, NEWTOWN SQUARE
PA
Brett Fulton, KUTZTOWN PA
Brian C Swoboda, STEWARTSTOWN
PA
Brian Patrick Salladin,
TUNKHANNOCK PA
Brian S. Bond, STROUDSBURG PA
Charles L. Hall, PITTSBURGH PA
Charles A. Meyer, III, ALLENTOWN PA
Cody M. Crouse, CHAMBERSBURG PA
Damean R. Snyder, PHILADELPHIA PA
David Allen Heckman, MARTINS
CREEK PA
David Lee Anthony, CURWENSVILLE PA
Derrick Martin, LEBANON PA
Donald E Smith III, AMBLER PA
Ernest G. Pozzi, IV, TOWANDA PA
James Bates, WILMINGTON DE
James R. Grube, Jr., NEW
PROVIDENCE PA
James P. Moffett, PHILADELPHIA PA
Jeffrey Karwoski, BEAVER PA
John E. Hopkins, ORANGEVILLE PA
John McNamee, WILLOW GROVE PA
Jonathan Mussari, GIBSONIA PA
Joseph Anthony Bruno, TROOPER PA
Joseph C Schultheis, HORSHAM PA
Joseph Shiber, CRUM LYNNE PA
Joshua R. Green, TOBYHANNA PA
Kevin Michael Cook, HUNTINGDON
PA
Kyle Gene Stolarick, HORSHAM PA
Mark Trimber, BETHLEHEM PA
Mathew P. Goldenberg, PERKASIE PA
Matt Murphy, PITTSBURGH PA
Patrick G Wisniewski, NEWARK DE
Steven T. McDowell, PHILADELPHIA
PA
Theresa H Mondello, EASTON PA
Timothy Akers, NEEDMORE PA
Tyler Deiter, LANCASTER PA
Victoria Bastidas, BETHLEHEM PA
Wade Black, ASPERS PA
Wenda L. Plowman, HARRISBURG PA
Prairie
Amy Smith, WINNIPEG MB
Brendan L Epp, DALMENY SK
Cody Fong, LETHBRIDGE AB
Garth Hull, WINNIPEG MB
Glenn W Chernick, REGINA SK
Jesse J. Imbeault, EDMONTON AB
John T. McGrath, SASKATOON SK
Michael J. Knight, FORT MCMURRAY
AB
Mike John Kennedy, LETHBRIDGE AB
Quentin B. Leyten-MacGregor, FORT
MCMURRAY AB
Russell T Eirich, REGINA SK
Scott J Taylorson, REGINA SK
Quebec
Kyle Bray-Lebak, PINCOURT QC
Sergio Pereira, OKA QC

Rocky Mountain
Caleb L Jones, WHEAT RIDGE CO
Chad A. Rucker, BRIGHTON CO
Chad Thomas Szpunar,
ALBUQUERQUE NM
Charles Clark Van Hoosier, LARAMIE WY
Dan B Spaulding, FORT COLLINS CO
David S. Ausra, COLORADO
SPRINGS CO
Denis Stringer, GREAT FALLS MT
Erin Burtch, ALBUQUERQUE NM
Grant Gifford, LARAMIE WY
J. Ben Wright, TAOS NM
Jacob Dahlin, LARAMIE WY
Jason Stringer, GREAT FALLS MT
Jeffrey Dunham, DENVER CO
Jennifer Scacco, ALBUQUERQUE NM
Jon L. Staszak, FORT COLLINS CO
Michael Crouch, DENVER CO
Mikel T Thomas, SNOWMASS CO
Nathan Miller, COLORADO
SPRINGS CO
Noah M. Buehner, ALBUQUERQUE NM
Richard Louie, GLENDALE CO
Roxanne Marie Carpenter,
EDGEWOOD NM
Ryan Malloy, COLORADO SPRINGS
CO
Samuel Brent Strickland, MISSOULA
MT
Timothy F. Lotz, FORT COLLINS CO
Travis John Prall, WELLINGTON CO
Singapore
Kannan Sudhakaran
Tin Zaw Aung
South Africa
Ricardo Mellors, JOHANNESBURG
GAUTENG
Alfred Thusoetsile Esiang, MMABATHO
NORTH WEST
Southern
Adam Casselberry, BATON ROUGE LA
Alex Bishop, GREENWOOD SC
Anthony C. Aten, PENDLETON SC
Anthony T. Wright, MEBANE NC
Bob Olson, NASHVILLE TN
Brian K. Edwards,
HENDERSONVILLE NC
Chad Hudson, MYRTLE BEACH SC
Charles Martin, BIRMINGHAM AL
Christie L Malcolm, NELSON GA
Colton Boothe, DUMAS AR
Craig J Robinson, ROCK HILL SC
Criss Blackburn, DECATUR GA
Daniel Vernon Queen, BRENTWOOD
TN
Derek I. Renegar, LEWISVILLE NC
Don Raymond Edwards,
MORRISVILLE NC
Donald L. Storms, II, CHARLOTTE NC
Edwin Tyrone Casteel, WOODSTOCK
GA
Elizabeth Diane Doss, MILLINGTON

TN
Evan Morigerato, WRIGHTSVILLE
BEACH NC
George Frank Bowen Jr, MIDVILLE GA
George W. Parker, STATESBORO GA
Gilbert K Lynn, WILMINGTON NC
Inst Biologia Bibl, BIRMINGHAM AL
James Case, WIGGINS MS
Jason Coultas, WOODSTOCK GA
Jason D Chapman, LILBURN GA
Jason S. Gordon, MISSISSIPPI STATE
MS
Jeff Roth, CUMMING GA
Jeremy F. Leigh, NEWNAN GA
Jeremy Prejean, BRUSLY LA
Jerry G Bell, WILMINGTON NC
Jessica Joy Smith, MOUNT AIRY GA
Joe S. Gresham, LILBURN GA
John David Booth, MARIETTA GA
Jordan Randall Lopshire, MATTHEWS
NC
Joseph H Loudermilk, MARION NC
Justin D. Snell, SAINT SIMONS
ISLAND GA
Katherine Yvonne Claffey, AUGUSTA GA
Kevin Milligan, MOUNTAIN HOME AR
Ladds Banks, CLEVELAND GA
Marc A. Pappas, CHARLOTTE NC
Marcus E. Byers, HUNTSVILLE AL
Mark A. Gray, MONCKS CORNER SC
Michael Joseph Holman, WEST
JEFFERSON NC
Nathaniel Z. Rice, FORT MILL SC
Newt Hardie, SPARTANBURG SC
Patrick Rogers, DECATUR GA
Paula Rice, WILMINGTON NC
Russell S. Harris, III, SLIDELL LA
Samuel Matthew Peyton, OLIVER
SPRINGS TN
Steven A. Lakeman, CHARLOTTE NC
Thomas A Dowler, VILONIA AR
Travis O. Davis, KNOXVILLE TN
Switzerland
Peter Baumann, BERN
Taiwan
Athena Huang, BADE CITY
Li Hoi Chi, TAIPEI
Texas
Aaron Friar, LUFKIN TX
Allen Z Matthies, MIDLAND TX
Angela D. Ledger, WASKOM TX
Ann McCoy Allen, DALLAS TX
Austin Kirmer, SAN ANTONIO TX
Barrett Fannin, FRISCO TX
Bart A. Karber, DALLAS TX
Brad Palermo, HOUSTON TX
Bryan Koepke, CEDAR PARK TX
Carla Picinich, FORT HOOD TX
Chad Sulzer, WASKOM TX
Clive Davidson, SAN ANTONIO TX
David Kearns, COLLEGE STATION TX
Dawn M. Roth-Ehlinger, RICHMOND
TX
Dennis Houy, FREDERICKSBURG TX
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Edward Ramirez, SAN MARCOS TX
Emmanuel Pedroza, KATY TX
Greg Gundersen, CEDAR PARK TX
Isidro Bonilla, SAN ANTONIO TX
Jason P. Donnelly, AUSTIN TX
Jason Paul Gladden, LUBBOCK TX
Jeff Moore, CORPUS CHRISTI TX
John Macha, RICHMOND TX
Justin Mays, LEWISVILLE TX
Justin Roth, MONTGOMERY TX
Margo Marie Cummings,
RICHARDSON TX
Mark W. Mann, SAN ANTONIO TX
Rodrigo Caballero, AUSTIN TX
Tiffany McGallian, HOUSTON TX
Timothy M. Brosnan, AUSTIN TX
UK / Ireland
Barry Evans, NEW MILTON
HAMPSHIRE
Riseholme College, RISEHOLM
CAMPUS LINCOLN
Christopher Johnson, GRANTHAM
LINCOLNSHIRE
Robert Cosgrove, SEVENOAKS SURREY
Utah
Brad Bartholomew, LOGAN UT
Daniel Scott Gilster, PROVO UT
Jake R. Bleazard, WEST JORDAN UT
Len R. Bauman, SYRACUSE UT
Mike Brown, MAGNA UT
Tom Rock, SANDY UT
Western
Aaron Wanden, DISCOVERY BAY CA
Adam W Greim, SOUTH LAKE
TAHOE CA
Albert S. Sanchez, VISTA CA

Antonio Cardenas, MORENO VALLEY
CA
Azucena Navarrete, VISTA CA
Cameron S. Chandler, PHOENIX AZ
Carlos Mendoza, GRANADA HILLS CA
Cesar Z Arreola, CATHEDRAL CITY CA
Charlie Johnson, HEALDSBURG CA
Colin N. Celaya, MORRO BAY CA
Craig A. St Clair, GILBERT AZ
Darren R. Diaz, Huntington Beach CA
David D. Jackson, CASTRO VALLEY CA
David Ricottone, VAN NUYS CA
Dee Wong, SAN CARLOS CA
Derek Walker, MESA AZ
Edward R Davis, ENCINITAS CA
Emily S Tozzi, SACRAMENTO CA
Eric R. Watson, Jr., SCOTTSDALE AZ
Evan Ryan Moffitt, SAN LUIS OBISPO
CA
Evan T Smith, DUTCH FLAT CA
Fernando Fergoso, BERMUDA DUNES
CA
Frank A. Escobedo, BERMUDA
DUNES CA
Frank Steven Mascari, SPRING
VALLEY CA
George Adams-Peterson, HEMET CA
Gordon Matassa, SAN FRANCISCO CA
Gregory Wells Porter, GOLETA CA
Jack R. Harvey, AUBURN CA
James Stark, SUNNYVALE CA
James Thomas, LOTUS CA
Jason Beiley, SANTA CRUZ CA
Jeramy Beals, MESA AZ
Jesus Jimenez Ojeda, LAKE FOREST CA
Joey Catlin, DAVIS CA
Jon Jainga, GLENDORA CA
Jonell A. Shamhart, TUJUNGA CA
Joseph Kehoe, LOS OSOS CA

Request for Proposals for Climber-Technicians

Tree Biomechanics Week 2013
August 12–16, 2013 (Shalersville, Ohio, U.S.)

The International Society of Arboriculture and the Davey Tree Expert Company are now accepting proposals from
climber-technicians interested the field of tree biomechanics to participate in a week of facilitated tree biomechanics
research.
Tree Biomechanics Week 2013 is a scientific endeavor intended to provide researchers actively working in the area
of tree biomechanics with an unprecedented opportunity to come together, generate questions, exchange experimental design ideas, and coordinate scientific efforts on a common site. The role of the climber-technicians will be
to support the on-site fieldwork of the researchers engaged in their investigations. This support may include both
work on the ground and aloft in the crowns of test trees. Tasks may include rigging and preparing test trees; placing
instruments; taking measurements; recording data; and pruning and removal work.
The full text of the Request for Proposals for climbers is available online (www.isa-arbor.com/events/resources/
Request%20for%20Proposals_Climbers.pdf).
For climber-technicians, the deadline for proposals is Friday, April 12, 2013.
For more information about this event, visit the ISA website (www.isa-arbor.com/events/workshopsAndSymposia/
index.aspx).
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Juan C. Samayoa, Jr., LOS ANGELES CA
Juan H. Benitez, HARBOR CITY CA
Juan M. Campos, SAN BERNARDINO
CA
Justin A. Furuyama, HONOLULU HI
Kaleo R. Chandler, KILAUEA HI
Karen Anne Tashman, CALABASAS CA
Kathleen A Griffin, LAS VEGAS NV
Keenan Smith, ALTA CA
Kerry Dean Bliss, CITRUS HEIGHTS CA
Kevin Frank Ventura, SAN JOSE CA
Kevin Ghalambor, FOLSOM CA
Koko Panossian, GLENDALE CA
Laura Jensen, TUCSON AZ
Madeline Oaklander, LOS ANGELES CA
Martin Al Richter, WHITTIER CA
Martin E Griner, MESA AZ
Martin E. Silvas, PHOENIX AZ
Michael E. Hawkins, PALO ALTO CA
Michael Edgar, DESERT HOT
SPRINGS CA
Michael K. Munemitsu, HONOLULU HI
Michael Llamas, TOLLESON AZ
Patricia Mary Wedge, SOLANA BEACH
CA
Paul F. Hansen, CAMARILLO CA
Paul Santos, ANAHEIM CA
Phillip Peters, SAN FRANCISCO CA
Randy J. Mitchell, PALM DESERT CA
Robert Florez, MENIFEE CA
Robert L Metheny, MENIFEE CA
Ronald C. Petrie, Jr.,
GARDENERVILLE NV
Ronald Lawrence Boysen, OAK VIEW CA
Ryan Hanley, LAGUNA NIGUEL CA
Ryan Wagner, SAN BERNARDINO CA
Ryan Woodward, ARCATA CA
Scott Loescher, NUEVO CA
Segundo F Collazos, CONCORD CA
Sjaan Fielding, SACRAMENTO CA
Thomas J Wilberts, BERMUDA DUNES
CA
Travis Boos, SURPRISE AZ
Zachary Michael Saenz, PHOENIX AZ
Zachary Vought, SAN DIEGO CA
Wisconsin
Angela Niestuchowski, MILWAUKEE WI
Anthony Krohm, BARABOO WI
Charlie Hoffman, TREVOR WI
Don James Lewandowski, HATLEY WI
Eric Siebert, PEWAUKEE WI
Jeffery A. Pirkel, WATERTOWN WI
Jeffrey M. Albertini, OREGON WI
Lindsay Joseph Knudsvig, DELAVAN WI
Matthew C. Throngood, HUDSON WI
Mike Ferger, BELOIT WI
Nicole Marie Hetzel, FOND DU LAC WI
Paul Henze, FORT ATKINSON WI
Richard B Novotny, MAUSTON WI
Steven Stroik, STEVENS POINT WI
A•N

communication and
Sharing Preferences

2013 Membership Application
name:

By joining, you agree ISA will make
your contact information available to
your local chapter and our four
professional affiliates so they can
share information with you about
educational seminars and other
relevant events.

title:

company:
Street Address:

Home

city:

State/Province:

country:

Phone:

Business

Zip/Postal:

e-mail*:

Other green non-profit groups,
educational institutions and ISA
Strategic Partners may also request
access to your contact information. If
you DO wish to be included, please
select yes below.
Yes

No

*An email address is required to participate in ISA Board of Directors elections and to receive other official communications from the ISA office.

Were you referred by a current member?

All members have access to our
online directory. Do you want to
receive a printed version of the ISA
Membership Directory? If you do not
respond, we will assume that you do
not want to receive this.

Please list their name and city:

What is your current area of practice? Please circle one.
• Commercial/Residential • Consulting • Education • Extension •
Public Works • Research • Training • Utility • Other
Agriculture

Forestry

•

Golf Course

•

Landscape

•

Municipal

•

Yes

Which option most closely describes your current position? Please circle one.
Apprentice • Consultant • Crew Leader • Director • Ground Worker • Horticulturist • Intern • Landscape Architect • Manager •
Marketing/Sales • Owner • Planner • President • Professional Arborist • Professor • Researcher • Student • Tree Worker/Climber •

No

After you join, you may update more
of your communications preferences
under My Profile in the member login
at www.isa-arbor.com.

Other

Section 1 MeMberShiP tYPe Dues are for January 1 through December 31 and cannot be pro-rated for any portion of the year. Dues are non-transferable and non-refundable.
Professional • Individual membership that includes one print subscription

Arborist News

Arboriculture & Urban Forestry. . . . . . . . . . . . . . . . $130

Professional+ • Individual membership that includes subscription to both Arborist News and Arboriculture & Urban Forestry. . . . . . . . . . . . . . . . . . $160
Senior • Retired, age 62 and over with 10 or more years of preceding ISA membership . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $65
ISA has a separate application for students, to request one please email membership@isa-arbor.com or apply online at www.isa-arbor.com.

Section 1 $

Section 2 ProfeSSionAl AffiliAtionS (oPtionAl)

Arboricultural Research and Education Academy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $25
Society of Commercial Arboriculture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $35
Society of Municipal Arborists • For other SMA membership types, email UrbanForestry@prodigy.net. . . . . . . . . . . . . . . . . . . . . . . . . . . . Professional: $75
Utility Arborist Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $40

Section 3 iSA chAPter MeMberShiPS (oPtionAl) Prices subject to change. Non-U.S. chapter dues are quoted in approximate U.S. dollars. Section 2 $
Austria . . . . . . . . . . . . . . . . . $45
Atlantic . . . . . . . . . . . . . . . . $70
Brazil . . . . . . . . . . . . . . . . . . $32
Czech Republic . . . . . . . . . $10
Denmark . . . . . . . . . . . . . . . $81
Dutch. . . . . . . . . . . . . . . . . . $50
Florida . . . . . . . . . . . . . . . . . $30
Germany . . . . . . . . . . . . . . $140
Illinois . . . . . . . . . . . . . . . . . $45
Indiana . . . . . . . . . . . . . . . $40
Italy . . . . . . . . . . . . . . . . . . $97

Kentucky . . . . . . . . . . . . . . $35
Michigan . . . . . . . . . . . . . . $79
Mid-Atlantic** . . . . . . . . . $50
(DC, MD, VA, WV)

Midwestern. . . . . . . . . . . . $30
(IA, KS, MO, NE, ND, OK, SD)

Minnesota . . . . . . . . . . . . . $40
New England . . . . . . . . . . $35
(CT, ME, MA, NH, RI, VT)

New Jersey . . . . . . . . . . . . $35
New York. . . . . . . . . . . . . . . $65
New Zealand . . . . . . . . . . $125

Norway . . . . . . . . . . . . . . . . $69
Ohio. . . . . . . . . . . . . . . . . . . $45
Ontario . . . . . . . . . . . . . . . $110
Pacific Northwest**. . . . . . $50
(AK, BC, ID, OR, WA)

Penn-Del . . . . . . . . . . . . . . . $45
Prairie . . . . . . . . . . . . . . . . . $95
(AB, MB, SK-Canada)

Quebec . . . . . . . . . . . . . . . $130
Rocky Mountain . . . . . . . . $52
(CO, MT, NM, WY)

Southern . . . . . . . . . . . . . . . $30
(AL, AR, GA, LA, MS, NC, PR, SC, TN, VI)

Spain . . . . . . . . . . . . . . . . . . $85
Sweden . . . . . . . . . . . . . . . . $78
Texas** . . . . . . . . . . . . . . . . $40
UK/I. . . . . . . . . . . . . . . . . . . $97
Utah . . . . . . . . . . . . . . . . . . . $40
Western** . . . . . . . . . . . . . . $40
(AZ, CA, HI, NV)

Wisconsin . . . . . . . . . . . . . . $40
**Add $10 for chapter-only memberships.

Section 4 PAYMent inforMAtion All fees must be paid in U.S. dollars drawn off a U.S. bank.

Section 3 $
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Soil Moisture and Compaction:
The Whole Truth

A

By Carol Kwan

Arborists commonly say, “The wetter the soil, the more
compaction.” That’s true – but only up to a point. Engineers speak of “optimum moisture” – the amount of soil
moisture where soil compaction is optimized. (Remember,
for engineers compaction is a good thing.)
The engineering definition of compaction is the elimination of excess air spaces (voids) in a soil by mechanical

In this example, although the construction equipment has left deep ruts in the
mud, the tree’s roots can be protected from damage within the drip line by
having steel plates placed over a layer of mulch in the access area.
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means. Of course, what engineers call voids, arborists call
macropores and micropores—the spaces between soil
particles that hold air and water. And arborists know that
these spaces are not excess but rather essential to tree
health because roots need oxygen to function properly.
From an engineer’s perspective, eliminating as many of
these spaces as possible improves the soil’s load-bearing
capacity and prevents settlement that can lead to structural cracks in buildings, walls, roadways, and other infrastructure. Concern about settlement is also why the organic
layer or topsoil is stripped from sites at the beginning of
construction.
You may have noticed that after heavy rains, construction sites are “rained out” with no site work underway.
Even when the sun is shining again, graders, backhoes,
and other large construction equipment are usually sitting idle because it is too muddy to work. Compaction
involves removing air from soil without significantly
changing the amount of water in the soil. When water is
occupying most of the space usually occupied by air,
compaction is virtually impossible. Contractors cannot

Moisture density curve. Graph courtesy of Virginia Department
of Transportation.

achieve the required compaction rates so work stops. In this
case, the wetter the soil, the less compaction occurs in the soil.
This does not mean that construction in wet soils is better
for trees just because it doesn’t compact the soil as much. While
compaction may not be as much of a concern, significant root
damage can occur from vehicular traffic in high soil moisture
situations. Wet soils do not have the same load-bearing capacity
as dryer soils. The water in the soil acts like a lubricant, allowing
soil particles to slip easily against each other, allowing loads,
such as vehicle tires, to go down much deeper in the soil and in
some cases contact roots that they would not have reached with
dryer soil conditions. After slipping through the mud, the roots
may become the best load-bearing materials around for tires
and take the brunt of the friction and other forces exerted,
resulting in shredding or ripping of the roots.
So when you’re concerned for trees when construction is
going on in wet soil conditions, increased soil compaction shouldn’t
be what you worry about. Instead, you should express concern
about how much root damage is being done by vehicles traveling near trees in wet soils.
Additional Reading
Michigan Department of Transportation Density Testing and
Inspection Manual, 2003 edition, version 1.0, April 8, 2010.
<www.michigan.gov/documents/mdot/MDOT_
DensityTestingAndInspectionManual_322964_7.pdf>
Charles S., and P.E. Gresser. Soil Compaction and Stability.
Construction Materials Testing Division Manager, Giles
Engineering Associates, Inc. <www.gilesengr.com/Literature/
soil_compaction_and_stability_long.pdf>
Virginia Department of Transportation MSC Study Guides
Chapter 5: Establishing Theoretical/Target Values for Density
& Moisture Content. <www.virginiadot.org/business/resources/
Materials/MCS_Study_Guides/bu-mat-Chapter5Soils.pdf>
Carol Kwan is the president and ISA Certified Arborist of Carol
Kwan Consulting LLC in Hawaii, U.S. She also has a degree in
engineering and worked for 20 years in the construction industry
prior to becoming an ISA Certified Arborist.

Soil &
Water
CD-ROM
Earn four
CEUs!
This training CD explains the relationship between tree root
systems and soils as the single greatest influence on tree health;
provides valuable insight into the effects of water availability in
the root zone; and discusses conscientious irrigation practices.
#CD1014
To order, call 1-888-ISA-TREE or visit us online
at www.isa-arbor.com/store
Circle 127 on Reader Service card

readers’ forum
CORRECTION: December 2012
CEU Article

It has come to our attention that the authorial citation for
the December 2012 CEU article (“Root Management Challenges in Urban Sites”) was not entirely accurate. The article
was authored both by Angela Hewitt, a research specialist
with The Morton Arboretum (Lisle, Illinois), and Gary
Watson, a senior research scientist, also with The Morton
Arboretum. We apologize and regret the error.

Editorial Response: Time Capsule
(02/2013)

Thanks to our sharp readers in helping identify the circumstances likely behind our Time Capsule photo in the
previous issue of the magazine (February 2013; page 57).
In the photograph, a group of roughly two dozen onlookers
keep an eye on two men who are ascending/descending a
45-foot pole as part of a training session for prospective
climbers.
Readers who have written in
agree that the photo was likely in
the early years of the D.I.T.S. (originally, the Davey Institute of Tree
Surgery, founded in 1909, later
becoming the Davey Institute of
Tree Science). The DITS is an
ongoing training program with a
long history, that has enabled individuals — in many cases, employees
returning from military service —
to pursue knowledge and skill in
botany, safe climbing, and all other
sorts of tree management techniques
and sciences.
The photo in question no doubt
comes from the early years, writes one
reader, who recalls that John Davey
would advertise in various adventure
magazines, like National Geographic,
to recruit hundreds of athletic young workers eager to keep
busy during the winter months. Keeping the young men
occupied for the duration of the training session (as long
as three months) was a challenge. But events like this, reportedly taking place along the Cuyahoga River in downtown
Kent, Ohio, more than sufficed.
A special thanks to our readers Richard Stuck (#OH121AU) and Shawn Bruzda (#OH-1342A) for helping us
sort our archives.
Aaron H. Bynum
Editor, ARBORIST NEWS
Editorial & Production, ISA
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Additional Research is Needed

I want to thank you all for the information you have provided arborists through the years. But I have two requests,
each of which will probably require research far beyond
my capabilities.
#1) Can we come up with a systemic herbicide that
can be absorbed through a tree—without harming the
tree—that would selectively target the mistletoe? This might
have to be done on a cellular level or smaller if the chemical
must differentiate at a DNA level.
#2) Can we come up with a spray from a can or bottle
that could be put on a wound of a fresh cut that would
protect the tree from pests and fungi, while the tree wound
is developing its CODIT walls from within? Possibly, something like a mixture of Dursban and Daonil, in a base of
suberin or a surfactant that will keep the mixture on the
face of the wound for an extended period of time. Or how
about a lacquer with a pesticide and fungicide mixed in?
Andy Beard
Tree Care by Beard
Decatur, Georgia
#SO-2352A

A Bitter-free Life: Lesson from a
Well-seasoned Arborist

When the winds of Super Storm Sandy met the trees of
the region where I live and work, many, many whole trees
and parts of trees made gravity relevant. While the felling
power of the wind was remarkable and devastating, I was
more impressed with how many trees remained upright
and intact. The anxious people calling Bob Wilson Tree
Experts (the tree service I work for in Spring Valley, New
York) to get trees off their roofs, cars, driveways, swing sets,
and lawns (Right now!), were not interested in my awe at
the surviving trees. A lot of people in our culture seek
security in believing that they have a large degree of control over the natural world. When a 20,000 pound oak tree
lands on the roof of their house, folks want the oak tree
gone right now. They don’t want to be reminded of our
collective and personal frailty.
In the wake of Sandy, we were swamped with calls.
We were off and running to complete estimates, determine
what was and wasn’t an emergency, coordinate crews and
equipment, and get work done.
One of my calls was at the large and expensive home of
a “Mr. A” located in the one of the highest per capita income
locations in the United States. The drive to Mr. A’s house
was circuitous, because so many roads were closed due to
fallen trees, broken utility poles, and hanging electrical
lines. Mr. A lives at the end of a cul de sac where I suspect
the value of the cheapest property is greater than the gross
national product of Luxemburg.
I couldn’t park in front of Mr. A’s house because of the
large pile of recently cut brush pitched in the road. Did
another tree service beat me to this job? Mr. A’s lawn was

untouched by the brush. Whoever had left the wood in the
road was fastidious in assuring the lawn’s well-being, but
woe to the snow plow and road traffic should a blizzard
follow on the heels of the hurricane. But the road of the
cul de sac, like every man-made thing in this neighborhood, was big.
Power was out throughout the region, but the roar of
a generator announced the presence of electricity at Mr.
A’s. At most house calls, I’d knock loudly on the door, but
at Mr. A’s, the doorbell was lit from the inside, confirming the presence of running electricity. I rang the bell and
after a moment, Mr. A opened the door. I introduced myself,
gave him my card, and asked him to show me what he
wanted done. He was primarily concerned about a windthrown 26-inch (0.7 m) DBH hickory that had landed
on the roof of his enormous house. (He wanted it off the
house right now.) There were several other large trees that had
come down during the storm that he also wanted removed.
He said that he has a very good insurance policy and gave
me exact instructions for two estimates. The first was stormrelated and the second would refer to trees that he wanted
taken down that had been unaffected by the storm.
One of the items he directed me to include on the
storm-related estimate was a 24-inch (0.61 m) white oak
that stood on his neighbor’s property. Mr. A proceeded to
tell me—with the liberal use of colorful metaphors—
what a bad person his next neighbor is. In Mr. A’s opinion, the oak presented a serious hazard to Mr. A and his
house. Mr. A reported that he asked his neighbor to have
the tree taken down but his neighbor refused. When I said
that the oak tree was well-formed, in good health and had
just come through a major hurricane/storm intact – indicating to me that the oak was sound – Mr. A dismissed me
and repeated that he wanted the tree taken down.
I said we could not even go onto the evil neighbor’s
property without his written authorization and certainly
not take down the tree. “Fine,” Mr. A. said, “then take down
the limbs over my property.”
I said that more than two-thirds of the oak’s branches
and foliage were occupying Mr. A’s “air space” and that
taking down those limbs would seriously impact the health
of the tree. Even with that, we’d still need his neighbor’s
written authorization. Mr. A proceeded to tell me about
the letters his lawyer had written about this (but did not
reveal them) and that with those letters Mr. A was confident that we could take down the limb. (Warning lights
began to flash!)
The top of the hickory that sat on Mr. A’s roof had
been removed. It was the slash that was piled in the road
in front of Mr. A’s house.
“Who cut it?” I asked.
“I did,” Mr. A replied.
I told him how impressed I was that he had climbed
his relatively flat roof and used a chain saw. I thought, but
didn’t say, that the picture of the homeowner of multimillion dollar home climbing his roof to cut sections of a
tree perched on his roof was a surprise to me. Mr. A stood

over six-feet tall, was well-built, and moved gracefully
over and around the fallen trees that littered his property.
He told me that he is a self-employed electrical engineer
and works out of his house. I thought he was a well-preserved mid-50’s guy, confident, and impressively knowledgeable about heavy landscaping equipment. I trusted
that he, in fact, had cut up much of the crown of the
hickory (as he said) by himself.
After we walked his property, I told him I’d need to rewalk the site to prepare the two estimates he wanted and
would ring his bell when I was finished. It took about an
hour to prepare the two estimates Mr. A requested, identifying the trees, desired tasks, and a related map. I did
not include prices. I told Mr. A that given the scope of
the work and complexity of the extraction (his property
was on a steep slope with limited access to the interior), I
needed to have my boss, Bob Wilson, review the job. Mr.
A told me that we were the only tree service he had contacted, that he wanted to work with us, and that he
needed action. Specifically, he wanted Bob to come by
today to put numbers down.
I clarified that Bob was incredibly busy with emergency
work and that I would ask him to come as soon as possible.
He said he wanted to make a copy of my estimate without prices. I agreed. He invited me inside his home and
led me through the elegant interior to his well-appointed
office. He made a copy and off I went. Mr. A took me out
through one of his three garages where I sidled by a black
SUV that could have carried the population of a small
village and still had room for a couple of their sheep.
“Before you go,” Mr. A said, “give me a guess of what
the price will be. I told him again that I needed Bob to
see the job before stating a fee. (My best guess was that
the total price would be about $10,000, but I said nothing.)
I called Bob and happily reached him. His voice was
dim, almost overshadowed by the simultaneous roar of at
least two chain saws and a chipper in the background.
Despite little sleep and a staggering amount of emergency work, Bob agreed to meet me first thing the next
morning at Mr. A’s house. I left a message indicating this
on Mr. A’s cell phone. Remarkably, even with the new
calls – each of which represented an emergency in the
mind of the caller – as planned, Bob and I met the next
morning at Mr. A’s.
The topics of the day were (1) cranes and (2) price. Mr. A
wanted a crane to come within 24 hours to extract the trees.
Bob said the crane wasn’t needed and that we could do
the work just as quickly without it. Mr. A kept pressing
for the crane. Mr. A, without mentioning numbers, expressed
concern regarding the price of the job.
Bob and I walked the property, reviewing my notes of
the previous day. Bob, you see, has been doing this work
for 46 years and very quickly formulated a plan that
included an excavator, log truck, and the crew members
needed to do this work. I’d worked with Bob for almost a
year and have been consistently impressed by his knowledge,
concern for quality work, and honest business practices.
u
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Given the crunch of all the work we faced, his input and
expertise was essential in developing a plan and a price.
After we added up the cost of each of the elements, the
total (surprisingly to me) was $10,000. We told Mr. A.
Many years ago, I lived in central Africa, where buying
anything required energetic and sustained negotiations.
What passed between Mr. A and Bob made the marathon
and obligatory bargaining of central Africa look like child’s
play. Finally, they agreed to an initial work plan totaling
$2,200 which included getting the hickory off Mr. A’s roof.
I wrote it up. Bob called the office to confirm that we could
get a crew with proper equipment to Mr. A’s this afternoon to do the work. Mr. A signed and dated the work
order promising to pay us directly regardless of what
ensued between him and his insurance company. Bob got
in his truck. I got in mine. Mr. A returned to his house.
In the aftermath of the storm, cell phone reception
and service were iffy. Although people had left voice mail
for me, it frequently took a day for my phone to indicate
that to me. The next morning, my phone showed messages
received. I checked. One was from Mr. A.
“Mark, I’m not feeling good about the price. I want to
hold off on the work.”
He had called about an hour after Bob and I left him the
day before. I immediately called Bob to tell him the news.

Bob said, “We showed up yesterday afternoon at Mr. A’s
house. He told us not to do the work.” His tone was matterof-fact, as if he were objectively reporting the temperature. Given the rush of work, the complexity of addressing
multiple emergencies with finite resources, the little rest and
increased level of stress, I was surprised by Bob’s calm tone.
“Bob,” I said, “Aren’t you pissed off?”
“No,” he answered. “I’ve been in this business a long time.
Sometimes you deal with honest people. Sometimes…
you don’t.”
And that was it. Bob was done with this chapter. His
attention was needed to address today’s list. The work we
do can be hazardous. Complete focus is essential.
Bob knows a lot about trees, their care, and running a
tree service business. I’ve learned much by working with
him. But Bob’s response to Mr. A and his deception
taught me more. Bitterness serves no fruitful purpose.
Don’t even go there. There’s too much to do.
Author’s note: tree species, their diameters, and a few other
details have been altered for the privacy of those involved.
Other than that, everything is objectively reported to the best
of my ability.)
Mark Judelson
ISA Certified Arborist
#NY-5770A
www.StoriesOfPeace.com

2013 North American
Tree Climbing Championship
April 27 and 28, 2013

Hosted by: New Jersey Arborists
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LEGACY.
FOUNDER GARY VERMEER WOULD OFTEN FLY HIS PLANE TO
PERSONALLY SERVICE MACHINES AND DELIVER PARTS.

SUPPORT AFTER THE SALE. At Vermeer, earning your confidence is not a pursuit we take lightly. That’s
why you can count on your local Vermeer dealer for experienced service technicians and genuine Vermeer parts
throughout the life of your machine. From periodic maintenance to keep your asset in peak condition, to advice
on tooling and accessories for your next project, Vermeer experts are a call, click or text message away. To learn
more, talk to your local dealer or log on to vermeer.com.
VERMEER.COM
Vermeer and the Vermeer logo are trademarks of Vermeer Manufacturing Company in the United States and/or other countries.
© 2013 Vermeer Corporation. All Rights Reserved.
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The Art and Science of
Practical Rigging DVD
and Workbook Set

For those who have already mastered basic
climbing skills, aerial lift operation, and cutting
techniques, The Art and Science of Practical
Rigging DVD series and accompanying book
provide advanced training in equipment and
ropes, rigging knots, limb removal, rigging techniques and principles, and top removal. The DVD
series, hosted by Ken Palmer and Rip Tompkins,
consists of eight lessons summarized as follows:
h Introduction to Techniques and Method Tree
and Site Inspection; Planning; Techniques for
Removing Wood; Methods; Floating Anchor;
Types of Cuts; The Science of Rigging
h Equipment and Ropes Blocks and Pulleys;
Connecting Links; Rope Tools; Friction Devices;
Design and Limitations of Equipment; Rope
h Rigging Knots Parts of a Line; Knots
h Basic Limb Removal Cut and Chuck; Rigging
Point Above Piece to be Removed; Natural Crotch
vs. False Crotch; Choice of Rope; Installing a
Block for a Rigging Point Installing a Port-a-Wrap
III; Role of the Ground Worker; Balancing; Static
vs. Dynamic Loading
h Advanced Limb Removal Bend Ratio; Rope Angle
at a Block; Rigging Point Above Piece to be
Removed; Understanding the Concept and Effect
of Moment
h Compound Rigging Techniques Load-transfer
Line; Static Removal False Crotch;Spider Balancer;
Speedline; Knotless Rigging System
h Understanding Forces in Rigging Point Below
Piece to be Removed; Basic Blocking Techniques;
Notches, Hinges, and Back Cuts; Work Positioning
Using an Aerial Lift; Blocks and Dynamic Loading
h Top Removal and Rigging Heavy Wood Rigging
Point Below Piece to Be Removed; Work Positioning for the Top and Trunk Removal; Potential Forces
in Top-Removal Operations; Review of the BoreCut Technique; Butt-Hitching or Blocking

Package item #DVD1529 (DVD: ©2001, eight sections, approx. 35 min. each;
book: ©2001, softcover, spiral binding, glossary, 172 pp., 8.5 × 7.75 × 0.5 inches)
To order: 1-888-ISA-TREE / www.isa-arbor.com/store

The supplemental book, written by Peter Donzelli
and Sharon Lilly, includes extensive illustrations,
as well as a glossary of terms. Additional copies
may also be purchased separately. A total of eight
CEUs may be earned toward ISA recertiﬁcation
by completing the tests in the book, sending them
to ISA for grading, and receiving scores of 80%
or greater on each. These CEU credits may be
submitted only once per certiﬁcation cycle.

ISA developed True Professionals, a communications program, to specifically help members
better relate to their customers, promote their
services, and educate their communities. Arborist
News is featuring the next True Professionals
of Arboriculture Award recipients who serve
as examples to all members.
You may read about all the award winners by
visiting the True Professionals section of the
members-only PR and Marketing toolbox on
the ISA website (www.isa-arbor.com).

What Can We Learn From Tim Kastning?

• Pursue arboricultural education and credentials. The more you
learn about arboriculture and the science behind what you do, the
more you can contribute to the industry as a whole and to your
own professional development. By becoming affiliated with ISA
and other industry organizations, you open the door to unlimited
opportunities for developing your skills and knowledge.
• Find ways to become involved in your community. Investing in
your community by donating your time, arboricultural expertise,
and/or financial sponsorship results in rewards. You are giving back
to those who already support your business while expanding the
awareness of your skills and expertise, which helps your business
grow. At the same time, you are recognized as a local business
owner who is helping to support the services and activities that
keep your community strong.
• Make customer satisfaction a continuous goal. Developing a
relationship with your clients that is grounded in trust and delivering excellent customer service will build your reputation and
your client base. Communicate with your customers as often as
necessary to let them know that your highest priority is performing tree care that is in their best interest rather than yours.

Tim Kastning: A Profile in
Professionalism
By Janet Huber

If ISA True Professional Tim Kastning could make just
one recommendation to other arborists, it would be to
actively pursue arboricultural education, credentials, and
professional affiliations. He says, “There are a lot of arborists who do what we do, but there are fewer arborists who
know why they do what they do.”
Seek Opportunities for Professional Development
Tim encourages his employees to continually pursue a
greater knowledge and understanding of “why they do
what they do” and to take advantage of the certification
and accreditation programs available through ISA and

other organizations. His company, Grace Tree Service, established a benefits program that pays for employee training,
and he has helped more than 10 individuals become ISA
Certified Arborists while employed there. He strongly believes
that arboriculture is a profession that requires professionalism and that any individual who wants to practice tree
care should take the necessary steps to operate a legitimate business.
And Tim has walked the walk. His interest in arboriculture began in 1985 when he started a lawn care service
during college. After graduating, he and his wife Karen
moved to Boise, Idaho, and began their first full-time tree
care company. In 1990, they moved to Coeur d’Alene in
northern Idaho and started another tree care company. It
was during the early 90s that Tim became familiar with
ISA and other industry organizations. He earned his ISA
Certified Arborist credential in 1993. That’s when he
realized that education, credentials, and professional affiliations were the key, not only to financial success, but also
u
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Townsend
Delivers
Performance
Depend on Townsend for Excellence in
Integrated Vegetation Management (IVM) Services

Performance Excellence

Townsend Tree Service LLC provides tree trimming,
ROW clearance and IVM services for electric utility
power lines, communications lines, pipelines and
roadways.

An Industry Leader

Townsend is nationally recognized as an industry
safety leader. Safety is a core corporate value and
an integral part of our intensive ongoing employee
training programs.
Townsend has extensive equipment capabilities
including one of the largest fleets of All Terrain Aerial
buckets, ROW brush mowers, and herbicide application equipment. Townsend operates in over 30 states
throughout the Midwest, South and Southeast.

IVM Innovation

You can count on Townsend for innovative solutions
to your most challenging IVM needs. We take very
seriously our obligation to provide reliable services,
completed safely, on time, on budget. That is the
Townsend commitment!

101 South Main Street • P.O. Box 128 • Parker City, IN 47368
765-468-3007 • www.thetownsendcorp.com
Townsend Tree Service • Kelley Electric Company
Eco-Pak • NG Gilbert Corporation • Row Care
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True Professionals (continued)
to knowledgeable and responsible tree care practices. His
longtime involvement with the ISA Pacific Northwest
Chapter and the Tree Care Industry Association (TCIA)
has also provided many opportunities for professional
development over the years.
In 1998, Tim and Karen established their current company, Grace Tree Service, and he continued to lengthen
his list of credentials as their business grew. In 2005, Grace
Tree Service became the 31st company in America to be
accredited by TCIA, and it remains the only TCIAaccredited company in Idaho. Tim also completed the
course and exam requirements to obtain TCIA’s Certified
Treecare Safety Professional credential and the Certified
Tree Risk Assessor qualification through the ISA Pacific
Northwest Chapter.
Tim says that as soon as he learned that ISA was offering the Board Certified Master Arborist (BCMA) credential, he began preparing for the exam; he successfully
achieved BCMA stature in 2007. He also became certified as a Municipal Specialist that same year. Currently,
Tim is completing the requirements to become a Registered Consulting Arborist with the American Society of
Consulting Arborists (ASCA).
“I cannot overemphasize the importance of educating
yourself in the science and practices of arboriculture,”
Tim says. “The cost is very little compared to the return.”
Give Back to Your Community
In addition to his commitment to education, Tim is dedicated to community involvement and adheres to the philosophy that “it is more blessed to give than to receive.”
He fully understands the importance of finding ways to
give back to the community that supports his business.
For example, five hundred tons of the woody biomass
Grace Tree Service produces each year are sent to a cogeneration plant that uses natural resources to produce electricity in rural Idaho.
One of Tim’s favorite charities is Elderhelp, a nonprofit organization providing services to seniors and helping them remain self-sufficient. One element of this program
involves providing firewood, at no charge, to those who
cannot afford it. Since pruning and felling trees can result in
an abundance of firewood, volunteers from churches, clubs,
and the general community can be found splitting wood
in Grace Tree Service’s yard every Saturday in autumn.
For Tim, community involvement does not end at
donating the woody by-products of his business. It also
includes the giving of time, services, and monetary donations to support community organizations and events.
He and his employees perform voluntary tree care for
local, non-profit groups, such as the Children’s Village,
which offers care for homeless children and those who
need temporary housing. Grace Tree Service has also celebrated Arbor Day by donating and planting a 10 foot (3

m) tall Fraser fir (Abies fraseri) at an elementary school in
recognition of those serving in the armed forces.
Each year, Grace Tree Service sponsors several recreational sports teams for children, including softball, baseball, football, soccer, and basketball. These young athletes
show great pride in wearing Tim’s business name on their
jerseys, and his office walls are covered with plaques of
appreciation from the teams. He also reaches out to their
parents by writing a weekly article for the local newspaper
to educate its readers about various aspects of arboriculture. These are just a few examples of the local connections that Tim enlists to enrich community experience of
area residents, while promoting a better public awareness
of arboriculture and the benefits of proper tree care.
Pursue Excellence in Customer Service
According to Tim, arboriculture expertise and community involvement can shape a successful business only if
excellence in customer service is the constant goal. He
admits that it takes a lot of work to guarantee customer
satisfaction, and ongoing communication is paramount to
achieving this. He follows a principle of fairness in pricing by providing a reasonable bid for the work required
to complete a job without overcharging the customer.

Tim and his employees also strive to build relationships with their customers by helping them make decisions about the care of their trees that are in the customers’
best interests. He never tries to sell unnecessary services,
instead maintaining a customer service philosophy of “do
unto others as you would have them do unto you.”

“I cannot overemphasize the importance of educating
yourself in the science and practices of arboriculture,”
Tim says. “The cost is very little compared to the return.”
In his spare time, Tim serves on various boards and in
advisory positions and has participated on several ISA,
TCIA, and ASCA committees. But he still makes time
for family. Tim values his time shared with Karen and their
eight children and enjoys being involved in their activities.
In all aspects of his life, Tim Kastning truly exemplifies the
attributes of an ISA True Professional of Arboriculture.
Janet Huber is ISA’s corporate communications manager.

New ISA Tree Risk Assessment Qualification
Program Launches in Spring 2013
Program details include:
• 2-day educational course followed by ½-day exam
that includes both written and field components
• Teaches tree risk assessment methodology
outlined in the ISA Best Management Practice
• Course includes Tree Biology and Mechanics,
Tree Inspection and Assessment, Data Analysis
and Risk Categorization, and Risk Reporting

• ISA Certified Arborists (past or present)
and individuals with other comparable
certifications and qualifications are eligible
to take the course and exam
• All current TRACE members
will be transferred
into the new program

• Qualification good for 5 years
• No CEUs needed to maintain qualification
Visit the ISA website for more information about the qualification.
Check out the ISA web store to learn more about the Tree Risk Assessment BMP.
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What’s the
Solution?

“So what?” Phil said. “Just hasn’t developed those characteristics yet.”
“But coast redwoods develop those when they’re very
young, so these should have… if they were coast redwoods…”
Hypnotized by the swirling coffee, it suddenly hit me:
“What do you mean, Detective?” asked Sheryl. “The per“Brown!”
son who I bought the house from said they were redwoods.”
I turned to Codit. “Why did the trees turn yellow
“They are, just not from California,” I explained. “Exhibit
before dropping their needles?” I posed. “If it was a lack
two: below each branch coming from the trunk are ‘armof water, a coast redwood would have turned brown, not
pits’ that develop as the trunk grows around the branches
yellow.”
on every side except the bottom. That’s a sure-fire sign that
Just as I asked the question I heard the crew behind
this tree here is a redwood, alright: a dawn redwood, Metame start up a chain saw. “Don’t cut these trees!” I yelled.
sequoia glyptostroboides.”
“What? What does
that mean?” Phil said,
his face contorted equally
with surprise and concern.
“It means he’s right,”
Codit said. “The dawn
redwood is a deciduous
conifer; they drop their
leaves every autumn. Scientists thought they were
also extinct, but found a
grove of them in China,
as well. Both trees are living fossils.
“Look at these dropped
needles: they’re very fine
and soft, whereas a coast
redwood would be stiffer,”
Codit continued. “Ms.
Simmons wouldn’t have
known that because she’s
only been here for the
summer...”
I sealed the deal: “But
you,
Phil… you should
An example of an allée of dawn redwood, Metasequoia glyptostroboides. Photograph taken on the garden
have thought about that.
island of Mainau (www.mainau.de) in southern Germany.
Shouldn’t have missed
“They’re all dead, Dendro,” Phil shouted in reply.
such an important detail.” I sipped the last of my coffee.
“Face it: ain’t nothing strange about it; just like I said.”
“You mean the trees are alive and well?” asked Sheryl.
“You willing to bet your job on it, Ace?” I questioned.
“They’ll be back good as new next spring, my friend.
“Because I’ll bet mine that these trees aren’t dead. In fact,
But as for Phil…”
I’d not only bet that they’re alive, but living fossils as
I handed him my empty coffee cup.
well.”
“One cream, please. No sugar.”
After a tense stare, Phil waved for the saw to be turned
off. “Alright, Dendro. You got a wager. State your case…
John Casey Clapp joined ISA headquarit’s about to be your last.”
ters as the 2012 Educational Goods &
I calmly walked over to the tree closest to him. I had
Services Department’s intern. Casey
to get this one right; there’s no room for mistakes when
graduated from Oregon State University
removals are in the mix. Once you cut a tree down, you
(Corvallis, OR), earning a bachelor’s
can’t put it back up.
degree in Forest Management with a
“Exhibit one,” I said, pointing to the bark. “That bark
focus on Urban Forestry. He is pursing a
is more orange-gray than red and isn’t very compressible
master’s degree in Arboriculture and
like a coast redwood’s would be. It’s fibrous, but doesn’t
Community Forestry at the University
have furrows in it.”
of Massachusetts – Amherst.

Wikimedia Commons; Böhringer Friedrich
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Master the fundamentals of arboriculture with
the Introduction to Arboriculture Training Series
Purchase the Introduction to Arboriculture Training Series as a package and receive 25 great courses or
10 CD-ROMs to develop your expertise in arboriculture. Consider buying the courses in a set so you can
save more than two hundred U.S. dollars!
This award-winning series is intended for arborists who are:
•
•
•
•
•

preparing for the ISA Certified Arborist® exam or other ISA credential exams
seeking to review and advance their knowledge of tree care
looking for interactive learning experiences with instant feedback
visual learners (the series includes thousands of illustrations that consist of photos, drawings, and videos)
motivated by self-guided and accessible learning

This series is now offered both online and in a boxed CD–ROM set.

Not sure which learning product is best for you?
Read below for an overview of each option.
ISA Online Learning Center
Member USD 395.95
Non-member USD 470.95
50 CEUs
Mac and/or PC users
Internet required
License valid for use on any computer
Available immediately after purchase

Boxed CD-ROM Set
Member USD 269.95 + Shipping
Non-member USD 319.95 + Shipping
49 CEUs
PC/Windows users only
No Internet required
License valid on a single computer
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Root-Friendly
Planting Site Design
By Gary W. Watson and E.B. Himelick

Large Spaces

Providing a high-quality planting site is the investment
with the best return if you want long-lived, healthy trees.
It is often necessary to spend more on preparing the planting site than on purchasing the tree, but in the long run,
it may cost more to replace trees prematurely as a result of
inadequate preparation. A tree is only as good as its root
system, and urban planting sites that have poor soil conditions will severely restrict root growth. A tree planted
with space for the root system to spread will outperform
a tree planted without sufficient preparation and planning. If you want the tree to grow 100 feet tall and live for
100 years, you must provide a site that will support it.
This lofty objective will be very difficult to achieve on
most urban and suburban sites, but limitations of every
site should be managed to provide for the longest lived
trees possible.
Information obtained from a site evaluation is very
important in determining the best way to prepare the site
for planting. Site preparation must be most intensive on
disturbed sites, or sites with naturally poor-quality soils.
On such sites, even a properly prepared planting hole can
only provide an optimum environment for root growth for
a limited time—usually just a year or two. Tress will benefit
greatly by improving soils over a larger area.

Some landscape sites offer sufficient root space to support
adequate growth of a tree for many years. If soil quality is
good, site preparation should focus on speeding tree establishment by providing the highest quality environment
possible for initial root growth during the first year or two
after transplanting, possibly longer for trees over four-inch
(10 cm) caliper. Even in cool northern climates, roots
may extend about three feet (1 m) from the root ball after
two years (Figure 1).
On newly developed sites, soil quality may be poor.
Compaction and resulting poor drainage accounts for
high losses of new trees. Research supports improving conditions beyond the planting hole to improve tree growth
and survival. Trees in shrub beds grow better and also sustain less damage than trees planted in other parts of the
landscape. Incorporation of organic matter—such as pine
bark, peat, or compost—into planting beds increases the
growth of shrubs. Incorporation of compost is more beneficial than tilling alone.
Subsoiling large areas with an excavator before planting has been used to improve soil properties and increase
tree growth on compacted sites. It can reduce soil bulk
density and penetration resistance, and increase porosity
at field capacity. Tree growth may increase in sandy soil,
but not in the clay soil. Profile rebuilding (rototilling topsoil and subsoiling with an excavator) can improve soil
physical properties, accelerate the process of soil structure
formation, and increase tree growth.

Gary Watson

Drainage

Figure 1. In two years, three feet (1 m) of root growth is typical for trees in
northern climates.
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Even when surface soils are improved, water can flow into
the planting hole from the surrounding landscape when the
subsoil does not drain well. The lower portions of backfill
and root-ball soil can become saturated, driving out oxygen
and killing roots (Figure 2). This may occur naturally from
rainfall only intermittently or at certain times of the year,
but even short periods of saturation can cause death of roots
of many species. Irrigation systems can create the same
situation throughout the growing season. Irrigation systems
designed for lawns often overirrigate woody plants in the
same area. Excess irrigation water will accumulate in planting holes even during severe droughts.

Solving drainage problems may be expensive but
worth the investment because it is essential for acceptable
tree performance. The need for correcting drainage should
be investigated before planting. When plans for new developments are approved, proper surface drainage is required
by building codes, but drainage may later be altered by
changes made to the landscape. Something as subtle as
adding soil to a planting bed can disrupt surface drainage
and create a wet area. Providing adequate drainage to
individual trees is often difficult. On many sites, improving
the drainage on the entire site may be a better approach.
If drainage of a large area requires improvement, regrading
to increase surface slopes or installation of underground
drain tiles may be required.

irrigation may be required until the roots can spread
beyond the raised soil.

Confined Spaces

The more the quantity of root space is limited, the more
important the quality of the soil will be. High-quality soil
and intensive maintenance can compensate for limited
root space soil volume to some extent. It may help to
reduce stress, but it will not allow a tree to grow large in a
very small space. Incorporating expanded root space into
the site design before planting is a better approach.

Figure 2. Water that cannot penetrate compacted subsoil
flows laterally to the lowest point. Planting holes can fill up
with water and damage root systems.

A layer of gravel in the bottom of the planting hole can
make drainage worse, not better. Water accumulates in the
finer textured soil above the layer of coarse gravel until the soil
is completely saturated. This is known as a perched water table.
Drainage for individual trees can be improved in several ways. A ring of perforated plastic tubing around the
root ball in the bottom of the hole connected to a pipe
discharging the water at a lower level can be effective. A
three inch (8 cm) fall per 100 feet (30 m) of pipe is a minimal slope to obtain adequate water flow. This approach
works well for trees planted on slopes. If the planting area
is too level, sometimes permission can be obtained to
drain the pipe into a nearby storm sewer.
If a well-drained layer of soil exists underneath a poorly
drained layer, then a vertical hole several inches in diameter can be drilled through the poorly drained layers and
filled with gravel to allow the water to drain.
Another approach to providing improved drainage is
to plant the top of the root ball partially above grade. No
more than one-quarter of the root ball should be above
grade, and the soil should be gradually sloped between
the top of the root ball and the original grade. This
method may utilize excess soil from the planting hole if it
is of sufficient quality, or additional soil may have to be
added. An important drawback of this method is that the
soil in the upper part of the root ball and backfill may dry
out more quickly during dry periods. Supplemental

When trees are planted in paved areas, the limited root
space available in planting pits will ultimately limit the
size of the tree. Crown spread and trunk diameter of trees
growing in parking lots is reduced as nonpaved surface is
reduced. The need for larger root spaces is now more
widely recognized, and better designs have been developed. The variables to be considered when determining
how large a tree a root space can support are:
• The quality of the soil present (water and nutrient
storage capacity)
• How much evaporation and transpiration is
expected
• How often the tree will receive rainfall or
irrigation
As a general guideline, if aboveground and belowground
environmental extremes are not severe, the root space should
be approximately 1–2 cubic feet of soil for each square
foot (0.3–0.6 m3/m2) of crown projection area of the
expected mature size of the tree. The shape of the root
space can be adapted to the site and does not have to be
the same on all sides (Figure 3).

Gary Watson

Bryan Kotwica

Soil Volume and Quality

Figure 3. Trees with limited soil volume can decline prematurely. If the soil in
this parking lot island is three feet deep, the root zone only contains approximately 400 cubic feet (11 m3) of quality soil. The root zone for this tree was
insufficient, and the tree began to decline at seven inches (18 cm) DBH.
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Root-Friendly Planting Site Design (continued)
Trees growing in light soils and very hot or dry climates
will require greater soil volume. Cool, moist climates may
permit the use of smaller soil volume to get the same results.
Watering will be required more often for trees in a confined root space than it would be for trees with root systems
in a larger soil volume, especially during dry periods.
A computer model using climatological data can estimate the soil volume necessary to provide moisture during
the driest growing conditions likely to be encountered for
an area. The example used is New York City, New York,
using a 20 foot (6 m) crown diameter tree with 600 ft3
(17 m3) of soil [approximately two cubic feet (0.6 m3) of
soil for each square foot (m2) of crown projection]. Without irrigation, the tree would face a water deficit every
other year. If the soil volume is increased to 967 ft3 (27.4 m3),
the tree would face a deficit only once in 10 years. With
only 152 ft3 (4.3 m3) of root space soil, the tree would need
irrigation every fifth day to face a deficit only once in 10 years,
similar to the larger soil volume.
When soil volume is restricted, soil quality becomes very
important. Too often, trees are planted in whatever soil is present on the site. Soil amended with organic matter to a depth
of two feet (60 cm), supports greater root development
than when just the upper one foot (15 cm) was amended.
The soil is often of very poor quality in pavement openings and should be completely replaced. Soils for restricted
spaces should contain (measured by weight) less than 27
percent clay, at least 50 percent medium (1 mm) sand, and
5 percent compost (10 percent compost by volume).
Deeper soils—especially those under the root ball—should
contain less compost to avoid excessive settling.

Shared Root Space
When cutouts are combined and shared by several trees,
the performance of the trees seems to be better than when
trees are in several smaller, individual planting spaces of
the same total volume. The closely spaced canopies of the
trees help shield each other and the soil from sun and
winds. Below ground, roots can spread over a larger area.
Though not much additional soil is available for each
tree, the larger shared root space provides a more consistent environment for the roots.

Expanding Root Spaces

In many urban landscapes, the only place to expand root
space is under pavement, but the soil compaction necessary to support stable pavement restricts root growth.
The pavement itself can have mixed effects on the root
environment beneath it. Soil moisture can be greater
under pavement than in surrounding unpaved areas
because it reduces evaporation. Maximum summer soil
temperatures under pavement in the northern United
States can be 90°F–94°F (32°C–34°C), and up to 18°F
(10°C) warmer than nearby unpaved areas. In Texas, summer
soil temperatures under pavement can exceed 118°F (48°C),
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18°F hotter than unpaved areas, and remain above 95°F
(35°C) for all but a short time at night. Temperatures are
highest under dark pavements, as would be expected.
Root zone temperatures of 77°F–95°F (25°C–35°C)
can reduce tree root growth, depending on species, and the
longer the soil temperature remains at high levels each day,
the more root growth is reduced. Direct heat injury of
roots can occur when the soil remains above 90°F (32°C)
for extended periods of time. Honeylocust (Gleditsia triacanthos) appears more resistant to elevated soil temperatures than most of the limited number of other species
studied to date.

Pervious Paving
Several approaches have been used to provide suitable conditions for root growth under pavements without compromising the stability of the pavement. It has been suggested
that pervious paving materials could improve the soil
environment beneath pavements for better tree growth,
but research has not yet shown this to be consistently true.
Soil oxygen was insufficient for root growth (less than 12
percent oxygen) for prolonged periods beneath two of
five pervious paving products tested on park footpaths.
Differences in soil oxygen and moisture between impervious and pervious concrete pavements are inconsistent.
Pervious concrete plots had greater soil moisture in deeper
layers in some seasons, but not in summer, when it would
be most beneficial, and there was no difference in tree growth
rates, leaf water potential, or gas exchange. The narrow width
of pavements used in these studies—less than 5 feet (1.5 m)
wide—may have allowed water and oxygen to diffuse under
the pavement from the edges of the solid pavement just as
easily as through the pores of the pervious pavement. To
function correctly, pervious concrete pavement systems
must have underlying soil that percolates well, which would
also be beneficial for roots. If soil beneath the porous
pavement is too compacted, the resulting poor soil aeration and penetration resistance itself are likely to be factors
limiting tree performance rather than the pavement.

Root Paths
Root paths provide a path for roots to grow from restricted
planting spaces to open spaces on the other side of the pavement. They are narrow trenches approximately four inches
(10 cm) wide and 12 inches (30 cm) deep installed in a
compacted subgrade under pavement. Paths can also connect individual planting spaces to gain some of the benefits of a shared root space. Commercially available strip
drain material is usually installed in the trench and then
backfilled with loam soil. It could take several years for
roots to grow through the root path and access the soil
beyond. There is not yet any research to confirm that roots
are able to take advantage of the paths to access the soil
beyond the pavement and improve tree growth and longevity.

Suspended Pavement
If the pavement is engineered to be suspended above the
soil, the soil does not have to be compacted to support it.

Urban Horticulture Institute, Cornell Univ.; Ithaca, NY

1980

2007

Figure 4. Tree growth is limited to the amount and quality of root space. The trees on the left have about 300 cubic feet (8.5 m ) of available soil
under the suspended pavement in a shared root space. Though they have survived longer than if they were planted in small pavement cutouts,
they are much smaller than the trees to the right of the sidewalk planted in a large green space.
3

The larger the soil volume provided, the better the tree
will perform. Drainage and irrigation systems are usually
installed as well. Suspended pavements range from elaborate designs constructed on site to simpler and smaller
precast concrete structures. More recently, several specially designed plastic cells have become available in the
United States and Europe. These interlock and stack to
form a rigid structure to support pavement, while providing over 90 percent noncompacted soil space within the
cell structure. Time has proven that although suspended
pavements are better than a small cutout, trees will grow
better in a larger volume of open soil (Figure 4; Figure 5).

(limited to a certain size range) stones are used to create a
network of interconnected spaces that can be filled with
soil for root growth. Structural soil can be created on site
by first putting down stone and then working the loam
soil into the spaces between the stones with a vibrator.

Soils designed to support pavement without settling are
known as load-bearing, skeletal, or structural soils. To
expand root space under pavement in this way, the soil
must provide a favorable environment for root growth
while supporting the pavement. No structural soil can
support as much root development as the same volume
of a high-quality loam soil, so they should be used only
when there is no better option.
The first soil of this type was developed in Amsterdam, The Netherlands. Amsterdam Tree Soil specifications
call for 91 to 94 percent medium coarse sand, 4 to 5 percent organic matter, and 2 to 4 percent clay (by weight).
Phosphorous and potassium are added as necessary. The
compost provides a source of nitrogen. The soil mix is
carefully compacted to a specific density (70 to 80 percent Proctor density) when installed, and aeration is provided through spaces in the pavers placed over the soil.
This system has been shown to be effective in providing
vigorous trees and stable pavements for many years. Pyrus
calleryana trees grew almost twice as rapidly in Amsterdam Tree soil compared to standard pavement construction, and 50 percent faster than those grown in grass.
More recently, other load-bearing soil types have been
developed. Most are a stone-soil mix. Usually, gap-graded

Bryan Kotwica

Structural Soils

Figure 5. Suspended pavements can provide high quality root space and
dense root development underneath pavements (left). Structural soil mixes
(right) are 80 percent stone, allowing roots to spread between the stones, but
limiting fine (absorbing) root development.
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Root-Friendly Planting Site Design (continued)
The stone-soil mix type of structural soil in widest use
in the United States, CU-Structural Soil™, is premixed and
then transported to the installation site. Considerable research
is available on soil conditions and root growth response
of this mix. Premixing the stone and soil provides assurance that it contains the correct proportions to ensure that
the soil is not compacted in the spaces between the stones.
When mixed and installed properly, structural stone-soil
mixes compacted to 1.85g/cc and greater do not reduce
macropore space or restrict root penetration in the soil
between the stones. In a container study, structural soil held
7 to 11 percent moisture by volume, similar to a loamy
sand, and had high infiltration, good drainage, and good
aeration, but no field measurements have been reported.
Early tests of structural soil mixes in containers showed
that stone-soil mixes could support better root and top growth
than compacted soils or road base materials. Growth was
limited by net soil volume rather than the total volume of
the stone-soil mix. The root-crown ratio was greater in

stone-soil mixes than topsoil alone (same size pots), indicating a larger root system was needed for absorption of
water and nutrients when the soil was spread out in the mix.
Results of field studies have been mixed. At three and
ten years after installation, growth (DBH, height, and canopy width) of trees planted in structural soil under pavement was not different than trees planted at the same time
in a lawn adjacent to the sidewalk. However, the trees planted
in structural soil were within a few feet of an adjacent open
lawn area, and their roots may have grown into that soil.
Other reports show that trees planted in noncompacted
soils in open planters or covered by suspended pavement
will outperform all structural soil mixes. Structural soil
can be a useful compromise in situations where high-quality
noncompacted soils cannot be used, but it will not produce
the same results as the same volume of quality soil (Figure 6).
Structural soils may increase tree anchorage. According
to research, trees were more stable in structural soils than
traditional tree pits due to greater root length in stone-based
skeletal soil. This finding is supported by a computer model
in which a 20 percent soil, 80 percent granite chip mix
was optimum for withstanding wind forces required to
uproot trees.

Stormwater Storage Beneath
Pavements
Soil conditions suitable for root growth under pavements
also provide some level of stormwater storage. If significant, this could be additional justification for the higher
cost of the expanded root space. The effectiveness will
vary with the soil type used.

Aboveground Planters

In downtown areas, sidewalks and courtyards may be built
over basements, underground parking, or subway systems.
In situations like these, the only choice is to plant trees in
above-ground planters. The decision to plant a tree in a
planter must include the realization that their life span
will be shorter, even with intensive maintenance. The limited
amount of moisture held in the extremely small soil volume
can be depleted very quickly. Frequent, but monitored,
irrigation is required. If the drainage system becomes clogged,
excess water will cause damage to roots. Extremes in temperature, especially extremely low temperatures in winter, can
cause root injury and death of the tree. The use of larger
planters can help reduce these problems.
Planting success depends on good root growth. Good
root growth depends on a good quality soil environment.
Without adequate site preparation, the tree will not grow
vigorously and reach its full potential in the landscape.

Figure 6. When using structural soils, planting pits should be as large as possible
and filled with quality soil (top). In this optimal installation, the planting pits were
not covered with pavement. Fourteen years later (bottom), the trees are growing
well in the generous planting pit plus the additional space under the pavement.
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Gary Watson is a senior research scientist with The Morton
Arboretum and an adjunct professor with the University of
Illinois Department of Natural Resources and Environmental
Sciences (Champaign, Illinois).
E.B. Himelick is professor emeritus, Department of Crop Sciences, University of Illinois and Illinois Natural History Survey.

New from the International Society of Arboriculture
Anyone interested in planting urban trees will find this comprehensive book to be an invaluable
resource. With an abundance of color photographs and illustrations, chapters organized by
logical steps in the planting process, and an extensive reference list of scientific literature—it
offers readers guidance to improve success and establish healthy trees that will last a lifetime.

Order yours online today: www.isa-arbor.com/store or call 217.355.9411
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RESEARCH YOU NEED TO READ
March
The Effect of Landscape Trees on Residential Property Values of Six Communities in
Cincinnati, Ohio

The following are abstracts of research articles published in the
latest issue of Arboriculture & Urban Forestry, ISA’s scientific
journal. Full-text articles from all issues of the journal are
available online to ISA members (auf.isa-arbor.com). Members
may also opt-in to receive the print-version of each issue
(call the membership department at 1-217-355-9411).

Kelley C. Dimke, T. Davis Sydnor, and David S. Gardner
The value of the urban forest as a component of the urban
environment is significant. But, in many cities financial
support for urban forestry is on the decline. The study
authors evaluated the impact trees have on property values of six communities of varying socio-economic levels
in Cincinnati, Ohio. Dominant genus, caliper of dominant genus, estimate of tree cover, and overall property
maintenance were recorded and the hedonic method was
used for this analysis. The mean effect of tree canopy across
all six communities was an increase of approximately
USD $780 in property value per one percent increase in
tree cover.

Thirty-one taxa were present in large enough populations
to use in species-specific analysis. The species were classified into small, medium, and large size categories based
on published growth expectations. The study authors
developed DBH occurrence percentiles, and DBH
within the ninety-fifth were described as a maximum size
range. There was a significant difference in maximum
sizes between planting site types. Regardless of the size
class of the tree, the data showed reduced planting space
resulted in reduced maximum size.

A Comparison of Three Methods for
Measuring Local Urban Tree Canopy Cover

Lilian M. Pearce, James B. Kirkpatrick, and Aidan
Davison
The changing dynamics of trees on private land in urban
environments are poorly-documented, despite these trees
making up a significant proportion of the urban forest
and contributing to the environmental function and
social liveability of cities. Researchers trialed the use of size
class analysis of a large number of front garden tree taxa
to determine change in the private urban forest in the
Australian cities of Melbourne and Hobart. Variations in
height class distributions suggest that tree species that can
grow to a large height face future decline in the private
tree estate, while glossy-leaved small tree species have had
a recent increase in popularity. The authors consider the
implications of these findings for the functionality of the
urban forest, and suggest ways in which large trees can be
maintained in suburbia. A•N

Kristen L. King and Dexter H. Locke
This analysis compares two well-established measures of
local urban tree canopy – field-based visual estimations using
the USDA Forest Service’s i-Tree protocols and GIS-based
landcover summaries - with the relatively untested technique of skyward-oriented hemispheric photo analysis.
Across 215 diverse urban roadside sites in New York City,
the authors find that there are no statistically significant
differences between the methods when comparing tree
canopy cover, but that hemispheric photography may overestimate building coverage. It was concluded that hemispheric photo techniques are understudied in urban areas,
and that the i-Tree and GIS-based approaches are complementary and reinforcing tools indispensable for both
the urban forest management and research communities.

Establishing Maximum Size Expectations
for Urban Trees with Regard to Designed
Space

Jessica Sanders, Jason Grabosky, and Paul Cowie
One issue confronting the application of forest management principles to urban tree canopy management decisions is the lack of data correlating site, tree size, and tree
age. Researchers tested whether terminal size (stem diameter) can be linked to site type for informed management
and design decisions. Data were considered from eleven
New Jersey, U.S. communities. Diameter breast height
(DBH) distribution established regionalized service life
expectancies of commonly planted species by site type
and expected maximum DBH. The goal was to develop a
method to identify trees approaching senescence within
an inventory. Three common urban landscape site types
were used: tree pit, planting strip, and unlimited soil.
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Using Size Class Distributions of Species to
Deduce the Dynamics of the Private Urban
Forest

I

Island Re-tree
By Howard Gaffin

It was a sound more associated with a group of girl scouts
at a smores party than of 40+ year old men. As we all stood
around, Johnny O correctly identified the snake as a
black racer (Coluber constrictor priapus), but was unaware
of the fact that this snake, when threatened, has been known
to rear up to their full length and charge at people in
attempt to frighten them. I am here to tell you that defense
mechanism works.
One of the perks of volunteering here is taking a tour
of its different and unique parts. We encountered the snake
during an extracurricular excursion. There are only 30 or
so houses on this island off the Massachusetts coast, mostly
seasonal residences. There are few roads and no pavement,
yet in the midst of a forest thick with American beech, oak,
tupelo and greenbrier (my personal favorite), lay the Hosmer Arboretum, a three-acre site enclosed by a deer fence.

Like their father, Ned and Mark Colt are the type of
individuals who are easy to like – gregarious, engaging,
and welcoming. Back in 1990, Ned came upon a fenced
in, heavily wooded area of about three acres on the property of his extended family. It had a single, locked gate. A
little investigating revealed it to be a tree nursery/arboretum
that had been somewhat cleared (fenced in and planted
in the mid-1950s by his relatives and their friends).
I am a relative newcomer to the annual pilgrimage
here. When my good friend and fellow arborist John
DelRosso (head arborist of the Arnold Arboretum in
Boston) invited me to join him here five years ago, I was
unsure what to expect. I had no illusions of grandeur, but
my initial reaction was still somewhat muted. A few nice
looking trees were located close to the entry. A California
incense cedar (Calocedrus decurrens) and Japanese umbrella
u
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Island Re-tree (continued)

California incense cedar (Calocedrus decurrens)

pine (Sciadopitys verticillata) stood out prominently. There
were some nice Stewartia, and a one-sided big-leaf magnolia (Magnolia macrophylla), but aside from that, I could
not see the arboretum for the trees.
The overstory is primarily American beech, with a smattering of oak, maple, ash, and white pine. A guided tour
from my colleagues revealed dozens of trees planted over
time, suffering in various degrees, from the stifling influence of the overstory trees, both above and below. I came
across specimens of Metasequoia and baldcypress (Taxodium distichum) over 20-years-old, no taller than me.
“You have to understand,” stated Johnny O, “when I
first got here, it was choked with beech trees and greenbrier. I had to cut a path just to get in. What you see here
is a vast improvement.”
Oh.
The property has been left in Trust and any changes
require the approval numerous relatives who sit on a
Board of Trustees. In order to work in Hosmer Arboretum,
Ned says, “I figured I’d have better luck finding approval

72 Arborist•News www.isa-arbor.com

by associating myself with a pro... and in New England...
no one takes issue with Harvard’s Arnold Arboretum. I went
to their front office, outlined my needs, and was summarily sent to go see a man at the top of a white pine.” This
man was my friend and former classmate, John Olmsted.
That was 21 years ago. And that relationship, along
with the struggling arboretum, began to grow. Now, once
a year, they come. A few arborists and horticulturists, a
mason, some friends and resident volunteers, all convene
for a long weekend of hard work, and, well, partying.
The before-mentioned Metasequoia was planted by
Ned and his father on that first work weekend. It was five
feet tall when planted, and it is now… five feet tall. To
quote Ned, “It’s not easy when you work two days a year
in a sandy, salty, soil-poor environment. That said, dozens
of other trees have adapted and done considerably well.”
We are volunteers, but the Colts’ gracious hospitality
makes this experience most enjoyable. We are provided
with comfortable sleeping arrangements, excellent dining
experiences, and plenty of beverages. We spend a full day
and a half at the arboretum, and usually spend some of
the remaining time exploring the island.
Saturday morning, the truck is loaded with all the
usual implements of destruction. An ancient chipper is
hooked up to an even older tractor for the half mile journey to the site. There is no grand scheme here. Trees,
mostly beech, are removed and new ones are planted. It is
rather a haphazard approach, but only one weekend per
year is spent here, and we do what we can. Most of the
small and medium beech trees have been removed. We
have spent the last three or so years concentrating on
removing some of the larger ones, and the increased sunlight this creates is beginning to show its effect.
The new trees are usually provided by Johnny D and
the Arnold Arboretum, the Colts, or Todd Burns, a horticulturist at Wellsley College, in Massachusetts. Todd
has been heading up the “offering of sacrificial plants”
here for years. A wide variety of trees and large shrubs
have been deployed, but the going is tough. We look for
spots where decaying wood chips and forest litter may
have created enough of a soil niche for some of these
plants to live. Dig the hole and throw it in, one good
soaking and they’re on their own.
There isn’t really any leader of our group, per se, but I
think we look to Johnny O for initial guidance and a
basic plan for the day. The Johns and I embark on some
tree removal, while Todd, Mark, and Tim Ward (one of
the most tireless workers I have ever encountered) begin
the systematic annihilation of the underbrush.
While prepping some gear, I notice Tim and Todd
performing what appears to be some type of dance ritual,
followed by running. I figure this is a tradition I’m
unaware of until all 6 feet and 5 inches of Tim hit the
turf. Apparently some yellow jackets took offense to the
mowing operation. Todd is stung several times on his
lower leg, and the swelling produces a cankle. He will
self- medicate later.

Once some of the larger trees are on the ground, the
volunteers from the island lend a hand hauling brush,
chipping, and moving wood. Lunch is graciously provided and consumed. We then assess our progress and
decide on a plan for the afternoon. Today, I set my sites
on a large red maple (Acer rubrum) that has been overshadowing the big-leaf magnolia. It has been bothering
me for years and it’s time had come. Steve Schneider,
Director of Operations at the Arnold Arboretum, is my
ground man. Two sweaty hours later, the maple is topped
out, and I haven’t got hurt or broken anything. The volunteers make short work of the brush.
The tree planting started here in the early 1950s with
some family members and a friend by the name of Henry
Hosmer, of Sudbury, Massachusetts. Hurricanes and
gales in 1938, 1944, and 1945 decimated large tracts of
forest on the island. Except for beech sprouts, the island
was fairly devoid of trees, bedeviled by the work of sheep
and deer. Species such as eastern white pine (Pinus strobus),
hemlock, white spruce (Picea glauca), and sugar maple
(Acer saccharum), native to the mainland, but not the island,
were planted. Ned describes Hosmer as an armchair botanist; he had a day job, but he absolutely loved trees.
Anyone who would attempt to establish an arboretum here certainly looks on the sunny side of life. The
bony, dry soil offers little in organic matter. Greenbrier
would forever be on the edge, ready to pounce. Critters
would sample the newly planted. Drought, salty air, and
wind would be an issue. I never really understood what
drove Ned to take this restoration on. When asked, he
just quoted George Mallory, the English explorer who
tried to summit Everest: “Because it’s there.”
A number of arboretum trees have been transplanted
to other properties on the island over time, but some of
the pine and spruce planted still thrive here. Other specimens were uncovered over the years, including a copse of
Stewartia, some of which have doubled in height, once
released from the overstory.
We head back to Ned’s house for an evening of “copious consumption of good food and drink,” punctuated
by a ribald game of croquet. All the volunteers and others
from the island attend. The next morning we are back at
the arboretum for one more round.
While no crown jewel, the Hosmer Arboretum is
clearly beginning to show improvement. Today, there are
more than 100 different plants. Horticulturist Keiko
Sato documents the new plantings, and checks on survivors from previous offerings. The removal of large overstory trees has greatly improved growth. Years of chipping
have enhanced the soil, and the undergrowth has been
beaten into submission. The annual event has been
moved from June to September, and this appears to be
having a positive effect on the survival of new plantings.
There are likely thousands of small arboretums like
this throughout the United States. For some of us, the fascination with trees is inborn. We may see them as symbol
of strength and fortitude that radiate humble nobility.

Magnolia (Magnolia macrophylla)

Perhaps they’re a touchstone for generations, an unmoving sentinel that marks the passage of time. Every Arbor
Day, members of the Massachusetts Arborists Association take part in a statewide volunteer effort called Arbor
Day of Service. The annual service day allows tree care
professionals to have a direct impact in their local communities and draws attention to the importance of proper
tree care and tree planting. Originally, one site was picked
that we all convened upon. Now, members are encouraged to find their own worthy sites, and dozens of parks,
schools, town commons, and other venues benefit from
our services.
Perhaps there is a small park or arboretum in your
town that could use a little help. The annual pilgrimage
to the island has become a tradition of camaraderie and
good times. The cultivation of friendships, as well as trees,
is realized, along with the innate good feelings that go
with participating in a positive enterprise.
While there is promise for the future of the Hosmer
Arboretum, a quick glance at our aging crew may give one
cause for concern. “I do worry about what will happen
u
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Horticulturist Keiko Sato documents the new plantings, and
checks on survivors from previous offerings.

after we’re no longer able to hoist ourselves up in a tree or
lift a chainsaw,” Ned reflects. “I’d like to see the tradition
continue. We are working at getting younger folk involved
in the process, and I’m hopeful that someone will step
forward to continue organizing an annual “Work Weekend” when we’re no longer able to do so. It’s a rewarding
experience in so many ways.”
Ned and Mark’s dad passed away during the writing
of this article. There will, of course, be a tree planted at
the Hosmer in his honor.

Pruning work.

Howard Gaffin, BCMA, RCA, MCA
has worked with trees since his teens. He
is the owner/operator of Gaffin Tree,
offering tree care and consulting services
for over 30 years.
Photos courtesy of the author.
The crew.
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An Illustrated Guide to

Pruning, (3rd Edition)
By Edward F. Gilman

This engaging easy to understand softcover
book is a must-have for anyone interested in
the pruning and maintenance of trees. Filled
with updated illustrations, photographs, and
examples, this guide is designed to help
readers understand and implement the
appropriate pruning practices that are vital
to developing sustainable structure in the
first twenty-five years of a tree’s life.

Coverage includes information regarding the
challenges associated with pruning, such as
disease prevention and restoration following
storms. With its simple tables, lists, and strategies, An Illustrated Guide to Pruning is an
appealing resource for horticulture, landscape and tree associations, and industries
and is a natural addition for botanic garden
and arboreta bookstores. Added features in
this edition include two new chapters that
detail mature tree pruning and root pruning.

Item #O2054 (©2011, full-color, softcover, 352 pp., glossary, index, 10.8 x 8.4 x 0.8 inches) . To order: 1-888-ISA-TREE / www.isa-arbor.com/store
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Introduction to Arboriculture

Plant Health Care CD-ROM
This training CD-ROM teaches the principles of a systematic approach to the plant diagnostic
process and provides information for recognizing signs and symptoms of tree disorders.
Earn six
CEUs!

#CD1013

Pest Management in the Landscape:
An Introduction
By Christopher J. Luley and A.D. Ali

Developed for those in the green
industry who wish to learn about
pest management, this manual
discusses the importance of pests
and pest management in the
landscape. An informational, easyto-read format provides a broad
scope of biotic and abiotic causal
agents and the problems they may
create.
The text is illustrated with a series
of full-color photos that provide
relevant visuals of the topics
discussed.

To order, call 1-888-ISA-TREE or
visit us online: www.isa-arbor.com/store

arborist
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CHECK IT OUT!
Novelty Items for the Tree Enthusiast.
WWW.TREELIFESTORE.COM
Help us grow and thank you! Avalon

Item #O2039 (©2009, softcover, 89 pp., full-color
photos, appendices, index, 11.0 × 8.4 × 0.3 inches)
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