Due Care of Public Trees

In 2002 the city’s contractor pruned a few dead branches out of the big sugar maple that hung over the road in front of the school.  The rest of the tree looked fine to him; the leaves were full and green.  In 2003, a thunderstorm toppled the tree onto a car waiting to pick up a student, breaking the driver’s back.  The city’s insurance company wanted to know if the city exercised Due Care.
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The tree had four visible defects: a large girdling root, other root and trunk damage from lawnmowing, the one-sided crown, and streaks of decay on the trunk.   There was little wood left; the stump was a ring of bark around a deep hollow.  The city’s tree risk management program consisted of responding to random observations.  The insurer understood this was not Due Care, and paid out a sizable settlement to the victim.

Sovereign Immunity is the concept that you can’t sue City Hall for an accident if City Hall didn’t know there was a problem.  However, sovereign immunity could not be invoked by the city’s insurer in this case.  Lack of knowledge was understood to be a result of a lack of due care, so it did not protect the city from suit.  Many other cities of a similar size had proactive programs, and the information needed for assessing and managing the tree resource was readily available.

 Urban Tree Risk Management (2003) is a guide, free for the downloading,  found at http://www.na.fs.fed.us/spfo/pubs/uf/utrmm/.  Chapters 1 and 2 outline ways that cities can develop tree programs.  Surveys have found that proactive cities spend half of what reactive, crisis-management programs cost.  Mitigation such as pruning and cabling can also cost a fraction of removal and replacement, so it pays in many ways for cities to grow their arboreal resource rather than shrink it.

   There is no such thing as a perfectly safe tree, or bridge, or utility. If the wiring in a streetlight is defective, it is simply repaired.  Defective parts of trees can similarly be managed without removing the entire tree.

Many large trees can retain their value indefinitely.  In Annapolis, MD state officials used a new decay detection device on large, old trees near the historic waterfront.  The digital data was crunched according to current strength-loss formulas, and based on the results many tree owners were advised to remove their trees immediately.  They all declined.  Shortly after, Hurricane Isabel blew through.  None of the trees were lost, or suffered major damage.

New research shows that woundwood can be 40% stronger than regular wood, so strength loss formulas need revision.  Cabling, pruning and lightning protection standards have recently been revised.  By staying familiar with these standards, and the USFS guide, tree managers can advance their ability to effectively manage their urban forests. 

  Report  
Scope of Work and Summary
As outlined in our previous communications:

In a letter dated   2003 I was asked to determine whether a visual inspection of a sugar maple (Acer saccharum) tree in front of x Middle School that fell onto a vehicle on c Street would have revealed any defects that could have been acted on.  I was also assigned to evaluate the tree risk management policy in x, research and to propose a program of due care of public trees.

Work required to complete this assignment included:

Traveling to the site and gathering information by collecting samples, photographs, interviews and other means.

 Analyzing the samples and other information.

Researching the tree management programs followed by other communities and other professionals.

Identifying private and community resources available to aid in the responsible management of public trees.

Making recommendations for a program of due care of public trees.

Summary

This tree failed due to a combination of four visible defects and heavy wind and rain.  The most significant defects were apparently caused by human activity.  To avoid future failures, the city and the county must alter their mowing and sidewalk construction activities. 

The city’s present tree management program involves inspecting for and acting on some tree defects.  Increasing the quantity and quality of its program will ensure responsible management of its trees.

x can readily achieve due care of its trees with two efforts.  First, staff and citizens are trained to recognize other common defects and rate the risk they present.   Second, a wider range of maintenance strategies is implemented to efficiently lessen these risks.  The cost of this program upgrade can be greatly reduced by harnessing some of the public and private resources used by other cities.     
EXAMINATION

Photograph a  photograph* printed on the front page of the  x 2003 issue of the z was digitally scanned and expanded for closer examination.  Close inspection indicates that three defects may have contributed to the tree’s failure.

First, the dark-colored sunken area to the right of the standing section of trunk (1) indicates that a large portion of the trunk was decayed.  This “brown rot” occurs when a fungal organism digests the lighter-colored cellulose in the wood, leaving the lignin and other darker-colored wood constituents.

Second, the top of the tree and all of the visible branches are in the road, most of them to the right side of the photograph.   The size and orientation of the large branch (2) that runs lengthwise along the top of the vehicle and the lack of branches in the left of the picture shows that the crown (top) of the tree was heavily weighted to the right (west) side.  Typically in trees this age and size many lower and interior branches will be dead due to lack of sunlight, but few dead branches are evident in the image.  The leaves are the color and size typical of the species; no indication of decline is evident in the photograph of the crown.

Third, to the right of the base of the tree is a section of tree root, with a curve that corresponds to the shape of the trunk.  It seems likely that this section is part of a root that wrapped around, or “girdled”, the trunk.   The trunk does not have the normal flare, or thickening, in this area as it does on the portion to the left of the photograph. Apparently this girdling root compressed the tissue as the tree grew, preventing normal flare development and thus severely restricting anchorage on the side of the trunk opposite the street.  

The photograph also shows that the roots that lifted out of the soil in a line parallel to the sidewalk were all dark in color.  No living root growing toward the sidewalk is evident. This indicates that through physical cutting and resultant decay, construction of the sidewalk compounded the lack of anchorage caused by the girdling root 

Every tree root can have fungi attached to it, which can cause decay.  No tree has a perfectly symmetrical branch structure.  Every system of roots has some which tend to grow around rather than away from the trunk.   It is typical for an urban tree to have some roots cut or otherwise damaged by human activity.   Therefore a causal connection cannot be established from any individual defect to the casualty.  However, the evidence so far shows that these visible defects rendered the tree incapable of standing up to the wind and the rain.  More information about this tree and the city’s tree management program will be collected in an on-site inspection and interviews.Site Inspection

  2003 I traveled to the site. Visibly decayed bark* from the remaining portion of the trunk was collected. Exposed roots on the west side of the tree showed signs of repeated and severe damage by lawnmower-type blades.  One mower-damaged root* was collected.   Most of the trunk and all of the branches had been taken to the landfill after the tree fell, forty-two days before the site visit.  Examination of these tree parts would have been useful, but not necessary.  It was already clear that the failure occurred at ground level due to visible defects, so the work required to exhume, identify and examine the tree debris was not required.   Also, the effects of burying for that time may have made the results of such an examination questionable. 

Other sugar maple trees ona Street were inspected.  Conflicts with sidewalks, imbalanced crowns, girdling roots and some trunk decay were noted and photographed*.  

These and other defects are noticeable with a trained eye, and are identified as such in several reference publications*.      The great majority of identifiable defects can be avoided or mitigated.  Sidewalks can be installed without damaging roots*.  A tree’s branches can be pruned to improve structure.  Girdling roots often can be removed without damaging the tree. *  Decay can be measured, and steps taken to mitigate the resulting loss of support. *

Interviews

I reviewed the site conditions with Public Works Director bob and employee James Taylor.   When I noted the new appearance of the sidewalk next to the stump hole, they told me about sidewalk replacement work done five or six years ago.  I reviewed with them the condition of the sugar maples down the street, and I pointed out two trees at the site of a future park directly across from the middle school.  One had a large dead upright stem, and the trunk of the other had a lean of about sixty degrees.  I described how these defects could be corrected inexpensively by selective pruning.

 Bob said that joe of joe’s Professional Tree Service of x often phoned in reports of public trees that were in need of maintenance for safety reasons and also performed tree maintenance for the city.  joe is not paid to inspect trees for the city.  Based on my interview I concluded that he has limited experience with or knowledge about inspecting for trunk or root defects.  

Both bob and joe recalled that some trees in x had been perceived to be hazardous because the whole trunk leaned, and therefore they were cut down.  joe’s company also removes dead trees and dead branches for the city.    Coincidentally, his company had removed dead branches from the casualty tree in 2002.  

joe recalled noticing at that time that most of the tree’s branch weight was over the street. He did not consider that asymmetry to be a defect, saying, “it just grew that way”, so he did no pruning to lessen the lean over the road.  He did agree that the lack of pruning scars on the other side indicated that the tree very likely grew over the street due to previous competition from a large tree that had grown on school property to the north and east of the casualty tree.  joe noted that the curb and the sidewalk interfered with the roots, but did not report noticing any decay.  

joe attributed the tree’s failure to “Mother Nature.”   In the local yellow pages, his company advertises tree topping, a practice that is widely discredited*.  It does not advertise that a Certified Arborist is on staff; there are 273 Certified Arborists in North Carolina.  The advertisement does offer selective thinning of properties, which requires a level of both concern for preserving the value that trees contribute to property and the technical expertise that, judging by the other ads in the phone book, is above average for the area.

Analysis 

The mower-damaged root was sliced lengthwise with a narrow handsaw.  The upper surface had wounds consistent with lawn mower injury.  Many layers of callus—“scar”—tissue had been formed over the wounds only to be sliced off by the mower.  Roots are more successful than other tree parts at compartmentalizing, or “walling off” injuries, and sugar maples are better at it than many tree species.  However, analysis of the transverse section of root shows that wood-rotting organisms entered these repeatedly reopened wounds and spread into the trunk.

The brown rotted material taken from the hollow stump smelled dank and earthy, with none of the sweetness that comes from the carbohydrate in the cellulose. Brown rot selectively destroys the hollow cellulose cables, the primary constituent of wood, and leaves a stiff but brittle framework of lignin chimneys behind. *  Samples of this framework from the outer shell of the trunk were collected.  Over time the lignin too decayed and crumbled, which left a hollow stump.  There were no fruiting bodies evident, so identification of all the fungal species involved in the decay was not practical.

Other Cities

t NC is also a county seat, with a larger population.  In 2000 I inventoried trees, mostly willow oaks (Quercus phellos) and water oaks (Quercus nigra), in an historic neighborhood.  It was a typical inventory; trunk diameter was measured and total height and spread was sometimes noted.   I evaluated their condition and recommended maintenance to increase value and lessen risk.  Like the sugar maples on a Street in x, most of t’s street trees grew in a narrow area between curb and sidewalk, typically four feet wide.  Sidewalks in t that were shifted by roots were replaced as they were in x; by the same size concrete panels close to the original grade, no matter what the associated root damage did to the tree’s health and the public’s safety. 

I saw several large oaks with major root damage that evidently were killed by this activity, but none was reported to have fallen over before the time they were removed.  

Public Works employees were shown more root-friendly sidewalk repair methods, but did not adopt them at the time.  Objections to “bridging”, or building over the root systems * included the challenge of adopting a new method of installation.   The packed-aggregate alternative was shown to be navigable with crutches and wheelchairs and thus ADA-compliant, but the perceived need for increased maintenance and the difficulty of walking on it with high-heeled shoes were cited.

Many oaks in t had imbalanced crowns but few were solitary, as the casualty tree in x was, so they did not bear the forces of the weather alone.  Their crew—three people who did many public works duties including tree care—was given one day of training in tree pruning in 2001.  A grant through the North Carolina Department of Forest Resources paid for both the inventory and the training.   t now has an urban forester responsible for inspecting and evaluating trees.

b has a city arborist and a tree crew that works closely with Public Works.  They share equipment such as an Air-Spade for removing soil from around tree roots without causing severe damage.

c has a Horticulturist on staff who writes the specifications and oversees tree maintenance contracting.  In the past the contractor also provided consultation services, so the specifications were rewritten as the job progressed.

r has its own tree crews but sometimes contracts for special projects, like structural pruning on young street trees on a Boulevard.  r hired a private contractor, ACRT Inc., to inspect for and rate tree risk after Hurricane Fran, but that would likely be cost-prohibitive under normal circumstances.

e, seat of c County, has a population of 1.  It has been recognized as a Tree City USA* for twenty-three straight years because it has:

1. A tree board or department responsible for the care of trees.

2. A tree care ordinance.

3. A community forestry program with an annual budget of at least $2.00 per capita.  This budget includes funds spent on tree pruning, removal and other maintenance and other labor and administrative expenses associated with management of the city’s trees.

4. An Arbor Day observance and proclamation.

Tree City USA is a free program.  Informational brochures are attached to this report.  Fifty-one cities in North Carolina are members*. 

o, the seat of adjacent g County, has a large percentage of sugar maples lining its streets.  In 2002 I inspected several of these trees in the course of an appraisal report on a downtown property.  Overall they seemed to be in good health even though they were planted in a similar four-foot-wide strip between the sidewalk and the street.  The seven mature sugar maples that I closely examined on the private property had structurally sound trunks and root systems.  The few basal defects I noted were insignificant due to the vigorous adaptive growth of the trees.  

In several Virginia cities is a program called Tree Stewards.  These are citizens who report to city staff any tree problems they notice, carry out planting and basic maintenance tasks, and train students and other citizens.  Tree Stewards originated with a grant from Wal-Mart and the National Tree Trust, administered through the Virginia Urban Forest Council.

w is also a Tree City USA.  It provided training in tree maintenance for its staff and citizens in 1996, and there was training for a local garden club in 1999.  At this writing trees on m Street are marked with flagging tape for either pruning or removal. 

Due Care of Public Trees

Trees and other infrastructure present assets and liabilities to their owners.  Every city has a program to deal with the liabilities by managing their trees.  Simply cleaning up the tree debris after it falls is one kind of program.  Inventorying all the trees and regularly maintaining them to optimize their safety while increasing their value is another kind of program.     

Whatever kind of program is in place, it is incumbent upon all those responsible for trees and other infrastructure to safeguard the public.  Doing so will at the same time preserve the value of nonliving elements such as roads, and increase the value of growing elements such as trees.  

For example, maintaining road pavement by filling potholes will prevent vehicle damage and accidents while making the roads last longer before a complete repaving job is required.  Similarly, maintaining tree health by protecting roots and trunks, monitoring pests and pruning defective limbs prevents the expense of failure while encouraging healthy growth.  

In both examples, maintaining infrastructure is a wise investment of resources because it delays higher expenses while safeguarding the public.  Inspecting of trees in public areas done by adequately trained personnel, rating the reported tree risks and managing the trees to lessen risk are all part of providing due care of infrastructure.

Inspecting

Inspection programs can range from the informal reporting of perceived hazards by citizens and staff to a regularly updated inventory of all trees by a professional consulting company.  Even an informal system such as Henderson’s can provide due care if a sufficient number of people are involved in reporting on all areas of the city.  Cities that have inventoried their trees report that it was an excellent tool for targeting limited funds.

People from Neighborhood Watch groups, garden clubs, community volunteer organizations, and local paving, landscape and tree contractors, Master Gardeners and school science teachers could be encouraged to attend training sessions along with city staff. These citizens would then be able to function as Virginia’s Tree Stewards do; supporting and reporting to the city staff that is responsible for evaluating and rating risk factors.   Staff could organize community “tree walks” in the winter (to look closely at tree architecture) and summer (to evaluate condition and inspect for pest problems). 

Rating

Rating management needs first involves rating the trees with the highest risk factors.  The tree care industry has developed several systems for rating tree risks.  Information about these risk rating systems are readily accessible from public and private resources.  After learning about the different rating systems, the staff could adopt one they were comfortable with or develop one of their own.  

It is self-evident that the largest trees with the worst defects in the most populated areas present the most risk.  Every large-maturing tree species can fall into this category, so targeting one species such as sugar maples for inspection might divert resources from trees with higher risk.  Besides, the experience in nearby o and elsewhere has shown that despite the casualty in x sugar maple is not a risk-prone species.  However, regional experiences with damage-prone species such as silver maple, boxelder and Bradford pear should be considered.

Managing 

x like many cities contracts for tree management services, primarily using one company.  Opening the contracting process to other local and regional companies would provide for competition, which may raise the standard of work done in the community.  The services should be in line with the American National Standards Institute publications, especially those regarding safety* and pruning*. 

Affordability

x’s declining tax base makes any significant upgrade of its tree management program difficult.  Applying for the grants mentioned above and involving citizens may help a great deal, but there will still be a need for an increase in spending.  To marshal the political will to make this investment, it may be useful to take a look at the assets that trees present to the community*.

The American Forests organization recently completed an Urban Ecosystem Analysis for the metropolitan Charlotte area*.   The National Arbor Day Foundation has also accumulated research* on the work trees do to improve the air and water in a community The data show that trees provide value in stormwater control alone several times over the cost of maintaining the urban forest.  Dissemination of this material could increase citizen support of both extra spending on and involvement in community tree care activities.
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