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EXECUTIVE SUMMARY
The Village of Shorewood has recognized the benefits that a properly maintained urban
forest provides to the quality of life, air pollution reduction, energy conservation,
increased property values and reduced maintenance costs over time. To develop a system
to increase these benefits through effective management, the Village contracted with
Wachtel Tree Science to conduct a review of the current Geographic Information System
(GIS) public tree inventory and from that evaluation and discussions with staff, develop a
strategic/management plan to assist in guiding future management decisions impacting
the care of the public trees in the Village.
This document reports the findings of that assessment. The results include:
STREET TREES
-

A total of 6,266 street trees, 27 vacant planting sites, 2 ID blanks, and 6 species
blanks for a total of 6,301 tree records are currently listed in the Village of
Shorewood’s Geographic Information System (GIS) street tree layer database.

-

The current street tree population is 99.5% of full stocking; very few currently
available vacant planting sites

-

42 different species and 8 genera make up the street tree population, with the
species Norway Maple (33.1%), all Ash (25.7%), and Honeylocust (12.6%)
occurring most often. The top three Genera include: Acer (maples) 38%,
Fraxinus (European, Green and White Ash) 25.7%, and Gleditsia (Honeylocust)
12.6% make up 76.6% of the entire street tree population.

-

30.4% of inventoried street trees in the 1” to 12” diameter classes have a
condition class rating of ≥ 70%, while 20.9% of trees 13” and greater diameter
have a condition class rating of ≥ 70%.

-

Village of Shorewood street trees can be classified as a medium aged tree
population. 71.4% of the trees fall within in the 7-12”, 13-18”, or 19-24” diameter
classes
GENERAL OBSERVATIONS

-

The utilization of the street tree layer of the Village’s GIS is a powerful tool in
managing the public tree resource. Due to time constraints, staff has been unable
to keep tree records updated in a timely manner. It is strongly recommended that
the Village have a complete tree inventory update performed in 2017.

-

Total public tree value is estimated at $13,954,292.00, with an average individual
tree value of $2,206.21.
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-

Being a medium aged urban forest, a resource of this magnitude justifies
increased expenditures for providing properly managed public tree care.

-

The current level of local funding is not sufficient to manage the existing public
trees for the foreseeable future, especially as the Village implements more
components of their Emerald Ash Borer (EAB) management strategy.

-

Continue the course of shifting more General Fund forestry activities to the
Capital Fund. Public trees are indeed a capital asset and an important component
in the Village’s infrastructure.

-

The Village is over-planted with various Maple species Genus (Acer). This
Genus alone accounts for 38% of the entire public tree population. Fraxinus
(Ashes) are at 25.7%; this is a controllable population for EAB management,
through the Village’s Emerald Ash Borer Readiness Plan. It is imperative that
new species continue to be introduced into the population to increase diversity
and a moratorium be placed on the planting of any more Maple or Ash species.

-

Some tweaking and enhancement of the Village Code relating to trees is
recommended.

-

The Village needs to retain local nursery stock suppliers and installers that
practice proper structural pruning techniques in the nursery, so the Village
receives high quality planting stock thereby reducing the amount of staff time
devoted to Training Pruning early in the trees development growth phase. This is
extremely critical as ash removal/replanting projects are expanded.

-

The development of comprehensive planting specifications and timely inspection
oversight needs to be instituted by the Village for contracted plantings. The
Village needs to also take a more proactive role in demanding greater species
diversity when developers submit their planting plans for approval.

Policy recommendations, maintenance schedules and budget requirements are outlined in
the included management plan to assist the Village of Shorewood in both short and long
term municipal tree maintenance planning.
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INTRODUCTION
Trees give some of the first impressions of the Village of Shorewood to visitors
and add intangibles to the everyday lives of its citizens. Being the most densely
populated community in the State of Wisconsin, trees play a vital role in improving the
quality of life now and will continue to do so in the future, provided they are managed to
their fullest potential.
They add beauty to the Village of Shorewood through the
softening and complementing of building's architecture and creating a pleasant living
environment.
A well-maintained and managed urban forest has a lot to offer the citizens of the
Village of Shorewood. Trees are working every day to improve the environment and the
quality of life.
Energy savings are well documented. Trees planted around a home can reduce
cooling costs by up to 30%, up to $250 in savings per home per year. Windbreaks aid in
reducing winter heating bills. Our comfort is greatly affected by trees. Proper tree
placement can reduce solar radiation (creating shaded areas), focus air movement, and
lessen air temperature (offsetting the urban "heat island" effect).
The quality of the air around us is improved by trees. One acre of full-grown
medium-sized trees removes up to 2.6 tons of carbon dioxide each year and produces
enough oxygen for 18 people for a year. Trees trap dust particles and absorb a great
variety of harmful gases. The proper placement of trees can reduce noise and pollution to
more tolerable levels.
Trees play an important role in reducing soil erosion, runoff and in improving
rainwater recirculation. Trees intercept falling raindrops, resulting in less runoff, while
green spaces encourage infiltration, lowering runoff volumes. Trees taking up water
through their roots, take up nutrients as well. These nutrients can harm water quality by
encouraging weed growth.
Trees improve recreation opportunities by providing comfortable, inviting parks
for a variety of activities. They create wildlife diversity in the Village of Shorewood by
providing habitat for birds and small animals that otherwise would not be present.
The urban forest increases economic stability by helping to attract and keep
businesses. The National Arbor Day Foundation has reported that people will linger
longer in shaded shopping areas. Properties rent faster and have fewer turnovers in areas
that are well stocked with trees. Studies by the USDA – Forest Service, show that trees
can add 10% or more to property values. It is a fact that people will pay more for a
property with trees.
The Village of Shorewood’s urban forest can add great value to the community,
but it can also be a liability or hazard if not taken care of. Trees that are not managed can
fall apart in storms, damaging property and interrupting electric and telephone service.
These same trees can pose a risk to people. The Village of Shorewood needs to plan so
the best suited trees are planted. No management is an option that always costs more in
the long run.
The public trees in the Village of Shorewood are owned by every citizen. Most
other public investments a community makes, depreciate in value. By investing wisely in
trees, values increase for both present and future generations.
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I. INVENTORY METHODOLOGY
A.

Public Tree Site Information

1.) Tree/Vacant Grow Space Unique ID number
2.) Inspection Date (date record was created or updated)
3.) Address (House Number and Street Name)
4.) Growth Space (treelawn/terrace width)
Blvd w/ Sidewalk 0 – 3’
Blvd w/ Sidewalk 3 – 5’
Blvd w/ Sidewalk 5’+
Open w/o Sidewalk
Boxout
Median

B.

Public Tree Data Collected

1.) Species: see Appendix A for listing of species contained in the GIS tree inventory.
2.) DBH: tree diameter measured at 4.5 feet above ground, rounded to nearest one-tenth
inch
3.) Height Class: 0-15', 15-30', 30-60', 60+
4.) Year Planted: i.e. 2007, 2008, etc.
5.) Deadwood Present: 0 – 100% (5% increments)
6.) Condition Rating: 0 – 100% (5% increments)
This is an overall rating of factors covering tree health and structure including:
branching, condition of trunk and roots, decay, vigor, insect and disease
problems, growth rate, crown development, life expectancy, etc.
0%
<30%

31-50%

51-70%

Dead tree or vacant planting site.
Trees in poor condition, death likely within three to five years. Trees
with this rating usually have some major defect or are at the end of
their life cycle.
Trees with major structural problems and/or in poor health. The
trees could live five to ten years but are likely to decline further
and be damaged in storms.
Trees with minor structural defects and little signs of poor health.
These trees will benefit the most from proper care (pruning,
mulching etc.) especially young trees. Most trees in this class can
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71-90%

90%+

be expected to live ten or more years.
Trees with good form and health. They may have some minor
problems but they would be easily corrected with proper
maintenance. These trees are established in their site and could be
expected to live 20 or more years.
Trees in excellent health with no structural defects.

7.) Maintenance Needs:
PLANT: plant vacant space.
REMOVE: tree needs to be removed.
SAFETY PRUNE: tree needs to be pruned for safety reasons.
ROUTINE PRUNE: no immediate needs, tree should be on regular pruning
schedule.
TRAINING PRUNE: generally a young tree (up to 8” DBH) that needs
pruning to direct scaffold branch structure and future form.
WATCH: trees needs to be checked yearly due to structural or health
problems. Conifers should be checked every 5 years to ensure they are not
outgrowing their spaces and causing sight obstruction or clearance problems.
REMOVE STUMP: stump that needs or may need to be removed.
8.) Work Priority:
A “due by” dating system to assist in prioritizing when work needs to be completed
WITHIN ONE YEAR: Work that needs to be completed in the next year for
safety reasons (removals, cabling, safety pruning) or tree health.
WITHIN TWO TO THREE YEARS: Work to be completed over the next 2-3
years that currently not presenting a major hazard but will prevent future
problems (clearance, deadwood or training pruning).
WITHIN FIVE YEARS: Work to be completed over the next 5 years so the
problem does not become a hazard. Or monitor the tree to be sure the
condition does not become worse (crown restoration, crown thinning, crown
cleaning or rejuvenation pruning).
OK: No current maintenance needs. Also designation for vacant planting sites.
9.) Clearance for Street Trees:
OK: no clearance problems.
Traffic: tree branches are or soon will be struck by passing vehicles.
Signs/Lights: tree is interfering with street lights or street signs.
Walks: tree limbs/branches are interfering with pedestrian traffic.
Potential View Obstruction: tree may be obstructing the view of traffic.
10.) Utilities Present:
none
electric
telephone/cable
both
underground
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11.) Special Conditions: (see Appendix G)
Any specific information about a particular tree that was inventoried (i.e. disease
or insect problems, multi-stemmed, included bark, wounding, v-crotch, etc.).
12.) General Notes/Comments

II. INVENTORY RESULTS AND DISCUSSION
A.

Street Tree Inventory (from database records complied 10/16/2015)

The Village of Shorewood’s street tree population consists of 6,266 street trees, 27 vacant
planting sites, 2 ID blanks, and 6 species blanks for a total of 6,301 tree records.
1.

Data Summary
Total stocked sites .......................................6,266
Potential planting sites (vacant)...............27
Removals ...................................................5
Safety prune .............................................82
Routine prune .....................................4,894
Training prune ....................................1,281
Treat ....................................................1,276
Watch .......................................................12
Remove stumps .........................................1
Prune for street clearance ........................44
Prune for walk clearance .........................40
Maintenance Priority
Within Next Year ...............................12
Within 2 - 3 Years .........................1,722
Within Next 5 Years ......................4,558
OK ......................................................21

2.

(99.5 % stocking)

Planting Site Summary

There are only 27 potential planting sites listed within the street tree database that meet
the criteria for being a suitable planting site. Some of these sites may be impacted by
underground utility conflicts which may prohibit planting within the public R-O-W. The
vast majorities of the sites (83.7%) are open, or have growing space of 5 feet or greater:
Unrestricted ..............................................................5
Blvd w/ Sidewalk 0 – 3’...........................................0
Blvd w/ Sidewalk 3 – 5’...........................................4
Blvd w/ Sidewalk 5’+ ............................................17
Boxout ......................................................................1

(18%)
(too small to plant)
(15%)
(63%)
( 4%)
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This larger width creates many options when selecting species to plant and is a feature
that many municipalities do not have. The larger planting areas in most sites will allow a
wider variety of trees to be planted and will help the Village of Shorewood to have
healthier trees.
In all, 6,266 (99.5%) of the 6,301 street tree sites in the inventoried areas have trees or
stumps. This is an extremely high stocking level, much greater than for most of the
communities we have surveyed.
Emphasis should continue to be placed on new tree replacement plantings, continuing to
use greater species diversity in the planting site selection process. Since stocking is at a
higher than average level, an opportunity presents itself in allowing superior species to be
planted as planting monies become available and undesirable species, primarily ash, are
removed from the street tree population.
3.

Species Frequency

Providing for species and age diversity in the urban forest are the two most significant
ways to reduce the impact of a destructive pest or disease. Dutch elm disease should have
taught us this lesson, but we were not listening. The current rule of thumb is “no more
than 30% of one family, 20% of one genus and 10% of one species.” The DNR,
University of Wisconsin and urban forestry profession representatives have recently
provided the following recommendation to consider in striving for greater species
diversity. “No more than 20% in one family, no more than 10% in one genus and no
more than 5% of any single species, including cultivars and varieties.”
Shown below is an example of how this works:
Plant no more than 20% of a family: i.e. Aceraceae (All Maples)
Plant no more than 10% of a genus: i.e. Acer × freemanii, Acer rubrum, Acer
platanoides, Acer miyabei, Acer saccharum, etc.
Plant no more than 5% of a species: i.e. Acer platanoides
Optimally, try to have the greatest diversity of species that can be managed. Start
planning now for a more diverse urban forest. Finding a wider variety of species will be
harder and more expensive, but it is worth it. Work with local nurseries to come up with
innovative solutions. Consider contract growing with a local nursery. Educate policy
makers on the necessity to do it right, not fast and cheap. In the end, this will save money,
time, and effort and the benefits a healthy, sustainable urban forest provides.
The 6,266 existing street trees are made up of 42 different species and 28 genera. The
top ten break down as follows:
Acer platanoides
Gleditsia triacanthos inermis
Fraxinus pennsylvanica

Norway Maple
Honeylocust
Green Ash

2,073 trees
789 trees
770 trees
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Fraxinus americana
Tilia cordata
Ulmus spp.
Fraxinus excelsior
Acer freemanii
Ginkgo biloba
Celtis occidentalis

White Ash
Littleleaf Linden
Elm Hybrids
European Ash
Freeman Maple
Ginkgo
Hackberry
Total

664 trees
498 trees
227 trees
193 trees
117 trees
110 trees
96 trees
5,537 trees

10.6%
7.9%
3.6%
3.1%
1.9%
1.8%
1.5%
88.4%

See Appendix B, Species Frequency-All Public Trees, for the entire break down.
It is unfortunate to see that three of these ten species break the “10% Rule for Genus”
where no one genus should make up more than 10% of the street tree population. It is
imperative that more species on the recommended street tree species list be planted (see
Appendix C). With the three genuses Acer 38% (Maples), Fraxinus 26%, (Ashes), and
Gleditsia 12.6% (Honeylocust) making up such a large portion (76.6%) of the population,
any problems with one of these three genuses will have a big impact on the Village of
Shorewood’s urban forest and budgets. No one genus should make up more than 10% of
the population.
One additional genus needs to be monitored closely so that it does not exceed the 10%
threshold. The genus Tilia (Basswoods and Lindens) is currently at 9.8% of the street
tree population.
All future planting projects need to expand on this initiative by adding even more
diversity and quantities to the species mix. Several additional species to consider adding
to the planting list include: Amur Corktree, Yellow Buckeye, and Turkish Filbert.
Ironwood, Callery Pear, Hackberry, Japanese Tree Lilac, Ginkgo, Serviceberry, and
Kentucky Coffeetree could all be increased in the number of trees that are planted
annually.
A concern with Ash species (European, Green and White combined total 1,627 trees or
26% of the street tree population) is the number of disease and insect problems they can
contract. Although most will not cause the tree’s demise, they can be a nuisance. Native
ash borers, flower gall mites and plant bugs are the most common insect pests of Ash,
while anthracnose and ash yellows lead the list of diseases.
The biggest threat to the native ash population is Emerald Ash Borer (EAB). This is an
exotic wood boring insect that was found attacking and killing ash trees in Michigan
during 2002, although it more than likely arrived several years prior to that time. EAB
has been spreading, killing millions of ash trees ever since. In Asia, it is an insect of little
impact, but in the United States, it is a different story. Due to lack of natural predators or
disease to keep the insect in check, and the fact that our native ash trees have no defense
mechanism for the insect, EAB is devastating ash here. EAB kills trees by the larval life
stage of the insect feeding under the bark of the trees and thereby cutting off the water
and food supply system of the tree. EAB affects all true ash trees European, green, black,
Public Tree Inventory Report &Management Plan
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blue and white ash.
Even though EAB has NOT been found in Shorewood, it may already be here. The
insect has however been confirmed in the following Milwaukee County municipalities:
Brown Deer, Cudahy, Franklin, Greendale, Greenfield, Hales Corners, Milwaukee, Oak
Creek, South Milwaukee, St. Francis, Wauwatosa and West Allis.
It is a difficult insect to detect due to much of its life is spent under the bark of the tree.
Most times once EAB is found, it is established, and has most likely been in the area for a
few years.
Now that EAB has become established and is expanding in Wisconsin, the Wisconsin
Department of Agriculture, Trade and Consumer Protection is tracking the extent of
infestations as they are discovered, quarantining the affected areas, and assisting with
developing plans of action based on the size of the infestation. Available support
resources are limited. Removal costs will be the responsibility of municipalities and
private residents per their local ordinances.
It is recommended that a formal moratorium be placed on future Ash plantings until the
full impact of this pest is better understood. Shorewood’s EAB strategy is outlined in
their “EAB Readiness Plan”. This document was created by the Department of Public
Works, Forestry Division in August 2009.
With Norway Maple having an extremely high frequency (33.1%), the concern of their
tendency to develop girdling roots will become a major maintenance issue in the near
future, if it isn’t already. 617 of the 2,073 existing street Norway Maples are 9” DBH or
less. As these trees grow in diameter, their propensity to develop girdling roots will
increase. Many of the larger diameter Norway Maple may already have girdling roots.
However, this is not an attribute field that is currently collected in the tree inventory.
There is no way currently to track the level of severity. It is recommended that at the
point of the next village-wide inventory update that girdling root be added as an attribute
under the “primary maintenance need” field.
Girdling roots are a combination of a nursery problem and a characteristic of the species.
The girdling roots tend to kill the trees about 20 - 25 years after planting, just as the trees
are getting nice sized. This species because of its opposite branching habit has the
propensity to develop co-dominant stems and included bark. If left unchecked by not
performing timely training pruning when the trees are young, serious structural issues can
develop. Weak branch unions lead to this species being more susceptible to large branch
failure in storms. They also can become invasive through seed dispersal and germination
in unwanted areas. For these reasons, Norway maples are not highly desirable street trees.
Conifers account for (21 trees) 0.3% of the population. A majority of these trees are
located along Atwater Beach Drive. None of these (13 trees) as well as the other planted
conifers are creating obstructed view potentials or clearance issues. Conifers should not
be used for street trees because of view and clearance obstructions in most street settings.
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It is important to continue the planting of small scale trees, currently at 79 trees or 1.3%
of the current population. These are important to use in business districts and areas with
power lines where shorter trees are preferred or in smaller growspaces (< 5’). Disease
resistant varieties of crabapples with persistent fruit should continue to be used.
4.

Street Tree Planting

A vast majority of tree sites, both planted and vacant (91%), have terrace widths of five
feet or greater or are unrestricted/open, meaning there was no sidewalk on the backside of
an open site. Given the low number of qualifying potential planting sites (27) within the
Village, planting species diversity is an important component in the overall urban forest
plan. Proper species selection is a key to reducing future problems and costs. Appendix
C contains a list of recommended trees and ones to avoid.
When planting, it is best to plant trees of the same species in groupings or using mixed
species with similar mature size and growth habit. Alternating species every other tree
can create a checkerboard effect that is not very attractive as the trees mature. By
planting in groups of three to five, the desired effect of the plants will be achieved. Also,
when possible, plant in the back half of the R-O-W to protect from vehicular and road
salt damage. This is particularly important with unrestricted locations when those areas
are chosen for planting in the future.
The following modifications are recommended:
- continue the moratorium on the planting of Ash species for the foreseeable future (due
to insect threat - Emerald Ash Borer - and being too high a percentage of the
population)
- eliminate the planting of Norway Maple – use Tartarian, Freeman and Miyabe Maples
sparingly since the Acer genus already breaks the 10% rule
- where Crabapples are planted, select disease resistant and smaller persistent fruiting
varieties, add more varieties to mix; again, use sparingly
- under power lines, plant only trees that are small at maturity
- where possible, (especially in new areas or where there is a lot of mortality) add groups
of new species that are currently not being used, more variety in species is needed
Early care is important. Trees will need watering for a two to five year period
(depending on how bad the dry periods are, the longer the drought, the more the trees will
need to be watered). Water is probably the single most important limiting factor to
establishment and good growth in our harsh urban environment.
Pruning after the trees are established (Training Pruning) is also very important. Try to
visit newly planted trees every three years up until they are 8” in diameter. This will
ensure that proper structural pruning is taking place. What can be taken off a tree with a
hand pruner or handsaw in year three will need a chain saw in year 15. It is not only
more expensive but is also more stressful on the tree to wait. Early training pruning will
go a long way to reduce costs and provide a safer urban forest by directing future growth.
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B.

Public Tree Size/Condition/Value Discussion
1.

Size Class Distribution

The Village of Shorewood’s public tree inventory shows a medium aged tree population,
71.4% of the trees are in the 7-12”, 13-18”, or 19-24” diameter classes and only 5.5% in
the largest diameter classes (see Figure 1). 23.1% are in the two smallest diameter
classes. From the aspect of future maintenance, this is good because many of the
problems with form and structure can be corrected with regular maintenance while the
trees are young. This also extends tree life and reduces future maintenance costs. The
overall condition of younger trees can be improved for less expense than with larger trees
where poor structure and form have gotten to the point that they are no longer
correctable.
The number of trees in the 1-3”, 4-6” and 7-12” size classes also indicates significant
replacement planting in the last 10 to 15 years, primarily by Village staff with some by
contractors.
The distribution of size classes is very close to the desired “bell-shaped” curve with 60 to
70% of the trees falling in the 7-12”, 13-18”, and 19-24” classes respectively. There is a
dip from the 1-3” size class to the 4-6”, indicating the lack of replanting for several years.
Then there is a steady rise to 7-12” and 13-18” size classes. Finally a steady decrease in
the 19-24” class, through the 25-30” class and the 30+” size class, indicating that as trees
age and loose vigor, they are systematically being removed and replaced.
Figure 1
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2.

Condition & Maintenance

This area is showing signs of need for improvement. Although the forestry staff’s desire
is to perform routine pruning over a 5 to 7 year cycle, in recent years other public works
duties have diminished the amount of time available for structural and corrective tree
pruning to occur. (See Table 1 – Trees per Condition Class and Diameter Class).
Of the younger trees (1-6” in diameter) 44.3% of the population in these two diameter
classes are in one of the top three condition classes (70% or above). However, 46.4% of
the younger trees have a condition rating of only 60 to 69%. The condition rating for this
group should be able to be moved up to the next higher condition class through timely
visits performing structural pruning and crown raising every two to three years. Some of
the larger diameter trees in this group may not need further training pruning, due to
species type, while others that are having difficulty becoming established may need to be
removed and replaced.
The trees in the 7-12” diameter class show a slippage in condition rating as compared to
the trees in the smaller classes. 64.8% of the trees in this class have a condition rating of
60 to 69%. This higher percentage of lower condition trees in this diameter class may be
the result of staff not being able to provide timely training pruning visits when the trees
were smaller.
There still is opportunity to improve these condition ratings because younger trees do
tend to be more vigorous. They require more frequent pruning visits, once every two to
three years versus every five to seven years for Routine Prune (trees >8” in diameter).
Supplemental watering for at least two years after transplanting is also a critical
component of early tree maintenance. It is imperative to keep on top of the pruning and
moisture requirements of younger trees so their condition rating improves as they grow in
size and they don’t become liabilities later in life. The key is to strive to maintain a high
condition as the trees become older.
Table 1
PUBLIC TREES PER CONDITION CLASS
AND DIAMETER CLASS
CONDITION
CLASS %

DIAMETER CLASS (Inches DBH)

TOTAL

1-3

4-6

7 - 12

13 – 18

19 -24

25-30

30+

0

0

0

0

0

0

0

0

80 - 89

356

2

2

4

0

0

0

364

70 - 79

169

113

277

321

225

113

18

1236

90 - 100
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60 - 69

422

248

1026

1293

601

156

31

3777

50 - 59

69

44

233

274

85

14

12

731

40 - 49

8

10

43

62

21

0

1

145

30 - 39

1

1

2

5

0

0

0

9

20 - 29

0

0

0

0

0

0

0

0

10 - 19

0

0

0

0

0

0

0

0

0 - 9

2
1027

0
418

0
1583

1
1960

1
933

1
284

0
62

5
6267

Note: Total does not include (32) records in database where no diameter is listed or the
diameter field is blank.
In the older trees (13"+ in diameter) 21% are in a condition class above 70%, 64.3% in
the 60 to 69% condition class and 14.7% are in the below 60% condition class. Many of
these larger diameter trees that fall in the below 70% condition class are Green Ash and
Norway Maple that have co-dominant stems and included bark. The majority of these
two tree species with these structural issues received a condition class rating of 60 to
65%.
The focus of routine pruning in these larger diameter size classes should be with trees
that are currently in the 60 to 70% condition classes. There is a good chance for a number
of these trees to move into higher condition classes, if a 5 to 7-year routine pruning
schedule can be re-established and sustained. Due to the varied tasks required of the
employees in the Department and current budget restraints both routine and training
pruning activities do not receive the priority level that public trees require. A goal should
be set to attain placing at least 70% of the trees into condition classes above 70% within
the next 5 to 7 years. Currently 25.5% of all existing trees have a condition rating of
70% or higher.
Improving the condition of some of the older trees that are less desirable species (Black
Locust, Poplar and Silver Maple, in particular - 23 trees) may not be possible. These
three species fortunately only make up an extremely small percentage (0.4%) of the total
population. It has to be accepted that these trees will not live as long and the main goal
will be to make sure hazards are reduced as much as possible. The Village should see a
service life of 30 - 40 years from most of these trees, yet it should be 80+ years if they
were proper species. Poor species selection not only increases maintenance costs but also
requires replanting sooner.
Overall, the Village of Shorewood’s urban forest is in moderately good shape. Continued
focused maintenance; primarily training pruning, proper planting techniques and aftercare
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will help guarantee healthy trees that add value to the community for many generations to
come.
Clearance Pruning is also important. There are 84 trees (1.3% of the total) in the
inventory that are in need of some type of clearance pruning. These 84 trees comprise
trees having branches interfering with vehicular (52.4%) or pedestrian (47.6%) traffic.
For clearance issues, low limbs need to be removed now before they get too large. This
prevents a large wound being created at a later time. Trees do not have to be raised
evenly; they can be left lower away from the street. Even though the public frequently
objects to this pruning appearance, it is important to educate them of the benefits to the
health of the tree by leaving as much foliage on the tree as possible, while meeting the
necessary street side clearance requirements. The young trees should be raised as they
become established to prevent these problems (part of training pruning). Be sure not to
elevate too much at one time, or the tree’s health can be severely affected. Preventative
maintenance is performed on equipment (trucks, etc.) even though they are losing value.
What better investment than maintenance on trees which increase in value!
3.

Public Tree Value

Disclaimer: In a thorough vetting of the database, there is obviously a significant
formatting error in the calculating of tree values. As such, Table 2 should not be
relied on for an accurate assessment of the value Shorewood’s public trees. Static
Value was the attribute field that was used for this table.
Table 2 breaks down the value of the trees by species. Value was calculated using the
trunk formula method developed and approved by the International Society of
Arboriculture and Council of Tree and Landscape Appraisers, 7th edition. This is not the
newest version, because the newest version does not lend itself to this format (it is more
for individual landscape tree use). A figure of $31.00/sq. inch of diameter area (average
value of a 3” B&B nursery purchased tree in the Milwaukee metro area) is multiplied by
a species (%) value (determined by species rating guides published by various upper
Midwestern states), a location value (70% for street trees in primarily residential areas
with moderate to heavy stocking) and the condition (%) value determined by field
observations and data.
Total public tree value for the inventory of the Village of Shorewood is $13,954,292.06.
This equates to an average value of $2,206.21 for each inventoried tree along the
Village’s streets, in parks and other public properties. Given slightly higher condition
classes, and 5 to 10 more years of growth to boost diameter and height, then it becomes
obvious that the value of the Village of Shorewood’s urban forest would be even higher.
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Table 2 Village of Shorewood Public Tree Valuation Report
Common Name
American Basswood
American Beech
American Elm
Baldcypress
Basswood Spp.
Birch Spp.
Black Cherry
Black Locust
Black Walnut
Blanks
Callery Pear Spp.
Crab Apple Spp.
Elm Spp. (Hybrid)
European Ash
Freeman Maple
Ginkgo
Green Ash
Green Ash Var.
Hackberry
Hawthorn Spp.
Hickory Spp.
Honeylocust (Thornless)
Honeylocust Var.
Horsechestnut
Ironwood
Japanese Tree Lilac
Juniper Spp.
Kentucky Coffeetree
Littleleaf Linden
Maple Spp
Norway Maple
Norway Maple Var.
Oak Spp.
Ohio Buckeye
Pine Spp.
Poplar Spp.
Red Maple
Redmond Linden
River Birch

Species Count
2
1
54
1
3
11
1
3
1
6
9
47
227
193
117
110
39
731
96
8
3
5
784
3
1
13
3
54
498
121
33
2040
33
1
15
7
14
60
12

Total Value of Species
$6,990.96
$1,339.76
$107,824.46
$2,170.20
$9,002.49
$22,305.38
$429.27
$3,594.28
$1,024.99
$5,945.53
$12,086.35
$48,594.32
$500,796.37
$397,913.18
$212,147.78
$228,236.00
$85,588.06
$1,468,340.74
$246,972.24
$29,494.27
$4,541.40
$24,209.31
$1,901,529.96
$23,115.82
$66.19
$31,936.41
$2,261.70
$155,952.25
$1,178,835.82
$197,695.26
$103,927.65
$4,632,125.60
$60,150.78
$2,707.63
$46,046.21
$13,933.50
$27,158.57
$141,326.92
$21,438.66

Average Species Value
$3,495.48
$1,339.76
$1,996.75
$2,170.20
$3,000.83
$2,027.76
$429.27
$1,198.09
$1,024.99
$990.92
$1,342.93
$1,033.92
$2,206.15
$2,061.73
$1,813.23
$2,074.87
$2,194.57
$2,008.67
$2,572.63
$3,686.78
$1,513.80
$4,841.86
$2,425.42
$7,705.27
$66.19
$2,456.65
$753.90
$2,888.00
$2,367.14
$1,633.85
$3,149.32
$2,270.65
$1,822.75
$2,707.63
$3,069.75
$1,990.50
$1,939.90
$2,355.45
$1,786.56
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Common Name
Scotch Pine
Serviceberry
Silver Linden
Silver Maple
Spruce Spp.
Sugar Maple
Swamp White Oak
Turkish Filbert
Vacant
White Ash
White Ash Var.
White Spruce
Willow
Yellow-Poplar
Yew Spp.
TOTALS

Species Count
6
5
54
13
7
79
82
1
27
60
604
21
1
1
4
6325

Total Value of Species
$10,207.45
$11,899.45
$157,417.98
$20,338.52
$11,187.67
$187,059.74
$147,354.92
$2,953.78
$11,782.06
$117,907.55
$1,294,614.34
$20,294.90
$183.63
$894.31
$439.49
$13,954,292.06

Average Species Value
$1,701.24
$2,379.89
$2,915.15
$1,564.50
$1,598.24
$2,367.84
$1,797.01
$2,953.78
$436.37
$1,965.13
$2,143.40
$966.42
$183.63
$894.31
$109.87
$2,206.21

III. REVIEW AND CONCLUSION
This GIS tree inventory is a dynamic, powerful management tool. It is imperative that it
constantly be updated as work is performed and new trees are planted and others
removed. It is recommended that a review and Village wide updating of the inventory be
performed in 2017 by an outside urban forestry consulting firm specializing in GIS
municipal tree inventories. Through the utilization of Capital Funds possibly coupled
with a successful DNR Urban Forestry grant award, the Village could accomplish this
important task. A consultant can provide the resources to complete a tree inventory in a
timely manner over the course of a few weeks. This insures consistency in the collection
of field data. In-house tree inventories tend to start and stop numerous times over the
data collection period due to other work responsibilities. This can lead to inconsistencies
in data collection, as the collector needs to get “back up to speed” each time the inventory
is restarted.
Now that the inventory examination has been conducted and summary tables created, the
data will be analyzed and an action plan will be developed. It is encouraging to see that
the Village has two employees who are International Society of Arboriculture Certified
Arborists. Unfortunately, these employees are not able to focus entirely on forestry
related activities. The Village needs to place more emphasis on using there trained
forestry staff to perform tree care operations, not routine public works duties. Having
Certified Arborists on staff ensures that proper tree care procedures are incorporated into
the Village’s best management practices. With an asset of nearly $14 million, the Village
of Shorewood’s public trees deserve the best knowledgeable care the Village can provide.
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Village of Shorewood
URBAN FOREST MANAGEMENT PLAN
I.

INTRODUCTION

The purpose of this Management Plan is to review the data contained in the street tree
GIS inventory database and through analysis, develop management scenarios for the
public tree population. Information contained in the April, 1995 “Strategic Urban
Forestry Plan” and the August, 2009 “Emerald Ash Borer Readiness Plan” as well as
review of operating budgets for 2012 to 2015 were also part of the evaluation process.
From this background, the focus is to build upon or as necessary redirect efforts to
maintain in a cost effective manner, a healthy, safe, diverse and growing urban forest.
The Village of Shorewood’s public trees are comprised of approximately 6,300 tree
records, including: street trees planted in terrace areas (between sidewalk and curb),
landscaped boulevards and village green spaces. The overall condition is at or slightly
below average for most moderate-sized communities (10,000 to 20,000 populations). In
the 1 - 12" diameter classes 30% of the trees in this group are in good physical shape
(70% or greater condition rating). In the diameter classes >12", 21% are healthy. It is
important to both maintain and improve upon these condition classes, as the trees grow
older. Focused maintenance (i.e. training pruning, proper mulching and young tree
watering) early in a tree’s life will be easier than trying to correct several problems later.
As it is, there will be continued work in the future due to changing maintenance needs, as
the trees grow older. This maintenance is imperative for the quality of life, property
values and especially the safety of the Village of Shorewood’s citizens.
To that end, the priorities as suggested in the Management plan are:
1.) Removals of declining or risk trees, including selective removal of lower condition
ash species to help prepare for the impending pressure from Emerald Ash Borer
2.) Safety and Clearance pruning – deadwood and low branch issues
3.) Training pruning to establish proper scaffold branching structure (23% of the public
trees need this)
4.) Yearly inspections of lower condition class trees with special focus on the "Watch"
and “Consider Removal” trees
5.) Identify any additional training needs for Village crews to acquire proper tree skills
(planting, pruning, hazard tree recognition, insect and disease identification, etc.)
6.) Prepare an updated recommended species list for new tree plantings for the Village
- proper species selection and diversity are key to reduced future costs and
a healthy urban forest
- larger planting sites will help make it easier to grow healthy trees
7.) Regular maintenance pruning needs to be a major focus to keep trees healthy and
ensure preservation of a mature street canopy
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Removals, safety and clearance pruning have to be given priority to eliminate hazards.
Training pruning performed early in a tree’s growth cycle, establishes proper branching
structure and reduces long-term maintenance costs. Focus must be maintained, so that
low priority items that are easy to do, are not moved up. It is imperative to deal with the
most important problems first. As these are dealt with, maintenance costs will decrease,
safety will be greatly improved and the value of the Village of Shorewood’s urban forest
will increase.

II.

STATEMENT OF PURPOSE AND SCOPE

A.

Purpose

Build upon the foundation of the comprehensive GIS street tree inventory conducted by
Village forestry staff in 2007. By reprioritizing field operations along with policies and
procedures, enhanced management of the urban forest resource can be accomplished.

B.

Scope

This plan provides an outline of the community’s urban forestry goals. It gives citizens,
community decision makers and the staff of the Village of Shorewood a clear set of
strategies to achieve these goals. The goals and strategies, together with the
accompanying management plan, propose a timetable of implementation and where
possible, provide estimated costs to achieve the goals set forth.

III. MISSION STATEMENT
Endeavor to make every street in the Village, where appropriate terrace widths are
present, a tree-lined street. To that end, create an aesthetic atmosphere in the Village
with a variety of high quality healthy young, intermediate and mature trees, maintained
on a low cost regular basis, which will continue to be a significant asset to the Village.
Trees contribute to the general welfare of the residents by making their lives more
comfortable, reducing energy costs, increasing property values, providing homes for
wildlife, beautifying all neighborhoods aesthetically along with adding tranquility and
projecting an image of quality to visitors and prospective businesses alike. Care of public
trees will also be used as a means to educate and inspire residents to properly care for
trees on private property.

IV.

GOALS & STRATEGIES

GOAL 1:
Maintain the Village of Shorewood’s urban forest in a cost effective, healthy and
safe condition through proper care and maintenance of trees.
Strategies:
•
Use the 2007 GIS street tree inventory and current street tree database to
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•

•
•
•

•

•

•

establish a maintenance action plan (part of the management plan)
Perform comprehensive updated inventory in 2017
Implement maintenance goals from the management plan
Review yearly work plan with the Village Board in the fall of
each year prior to budget submission to the Village Board
Insure safety with regular inspections of street, park and municipal
property trees
Seek out private sector and civic organizations to “adopt” or help out with
specific programs
Promote homeowners to assume a sense of ownership in public trees by
encouraging them to perform seasonal maintenance (i.e. mulching and
watering)
Village crews and contractors set an example by doing proper tree
care
Collect information from (National Arbor Day Foundation, DNR,
etc.) to be shared with citizens. Set up public events to distribute
information
Create tree related articles for Village newsletter and website
Establish a “best management practices” manual that contains standards
and specifications for performing tree work
Increase Village employee training in proper tree care
Hold at least one municipal sponsored membership in ISA and
WAA and have forestry staff attend WAA meetings
Strive to get all persons on forestry staff to become ISA
Certified Arborists
Hire only private contractors that agree to adhere to proper ANSI
standards and who employ ISA Certified Arborists
Incorporate current tree protection standards to be part of Public
Works and Parks contract specifications and enforced
Make all Village departments aware of the importance of trees, along with
the current situation and goals for Village of Shorewood’ urban forest
Make sure their role and the importance of that role is clear
On a regular basis, update 2007 inventory to insure maintenance records
are kept current

GOAL 2:
Establish and maintain maximum tree cover, age and species diversity, with proper
site and species selection to minimize hazards and maintenance costs.
Strategies:
•
Implement planting goals from the management plan
Review and update current 2015 street tree species list
Increase budget dollars for street tree planting
Increase species diversity in areas that can be identified in the GIS
inventory as currently lacking diversity
•
Seek out additional ways to provide funding for planting
State grants (DOT and DNR)
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-

Capital Project funding
Community groups
Businesses (homeowner discounts from nurseries where the
Village is purchasing planting stock)
Strengthen Developers agreements

GOAL 3:
To have an educated public that knows what proper tree care is and to expect that
level of care on private as well as public trees.
Strategies:
•
Promote public awareness through publications and appearances at civic
groups and schools
•
Explore the creation of a citizens advisory tree commission
•
Communicate the importance of tree care to Village departments,
construction contractors and residents
•
Maintain Tree City U. S. A. status and undertake activities to secure Tree
Growth Awards

V.

CURRENT SITUATION

A.

Ordinances

Current ordinance language with respect to care and protection of public trees is broad in
content and is found in Chapter 466-21 to 25. Key points of each section include:
•

•

•

•
•

466-21 Permit Required Anyone wanting to plant, remove or maintain tree,
flowers, shrubs or plants on public is required to obtain a permit from the Director of
Public Works
466-22 Conditions for issuance of permit Plantings must not obstruct views at
intersections; Director of Public Works has power to issue rules, regulations and
orders to ensure compliance
466-23 Removal by Village Allows Director of Public Works to order the removal
of dead, dying or damaged trees or limbs, shrubbery or other plantings that constitute
a danger or potential danger to either the public or adjoining property owners;
contains an appeal process and provisions for recovery of costs if owner fails to
comply with the order
466-24 Injuring flowers, trees or other plants Broadly worded section prohibiting
damage to all types of vegetation located on public property.
466-25 Dutch elm disease Fairly standard language for controlling Dutch elm
disease when it was heavily impacting American elms in the 60’s and 70’s. Includes:
intent and purpose of controlling Dutch elm disease, responsibility of the Director of
Public Works, definitions section, inspection process, how the nuisance shall be
abated, treatment procedures if this control method is authorized, who pays for the
cost and how, and prohibited acts and their associated penalties
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This chapter is the overarching section in the Shorewood Village Code that establishes
policies, regulations and standards necessary to insure that the community will continue
to realize the benefits provided by its urban forest.
Recommendations for Additional Regulatory Items
Although current Village code covers the basics regarding the protection of public trees,
if it is the desire of staff to expand the scope and regulatory features of the code as it
pertains to trees, then it is suggested to check out Chapter 310 of the Fox Point Village
Code. http://www.ecode360.com/14573812
Expand Chapter 466-25 “Dutch elm disease” to include provisions for Asian Longhorned
beetle (Anoplophora glabripennis) and Emerald ash borer (Agrilus planipennis).
Creation of a Public Tree Care Manual. A good example developed by the Town of
Greenville (Arboricultural Specifications Manual) can be found in Appendix H.
Appendix I is intended to provide additional resource information regarding Tree
Protection Standards and Guidelines to compliment Shorewood’s “Preventing
Construction Damage to Municipal Trees” document.
SPECIAL NOTE:
Inserting large amounts of detailed arboricultural information in an ordinance makes it
cumbersome and difficult to change. One of the advantages of having management
standards and specifications separate from the ordinance is the ease of making changes.
A change made by the Village Forester or a board is done more quickly and doesn’t
involve the politics of changing the Village Code. Another advantage to separate
standards and specifications is that exceptions can be authorized by the Village Forester
whereas ordinances tend to be absolute. Greater detail can be written into standards
and specifications when they are separate, without fear of not being able to change it in
the future.
Through these processes, the Village of Shorewood’s trees will receive the protection and
importance they warrant.

B.

Tree Administration

The responsibility for all public trees lies with the Department of Public Works. This
management plan should help establish priorities and commitment in the Village system
for trees. Figure 1 (page 9) shows a medium aged street tree population. A few
problems need to be dealt with now, but in the long term, training and maintenance
pruning along with new, diverse tree planting are the main priorities for future safety,
health and benefits of the urban forest. Time needs to be set aside and taken for
maintenance of public trees.
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The Village currently has an individual who serves the role of Village Forester. That
individual who is designated as the Forestry Leader, along with three other full-time staff
comprises the Forestry Division within the Department of Public Works. One of the staff
is primarily horticulture focused and is the only individual who is currently an ISA
Certified Arborist. Employees from other public works divisions are periodically
assigned to assist with removal and planting operations. Seasonal staff assists with
performance of some less technical tasks.
There are a number of non-forestry related duties (beach cleaning, leaf collection, winter
maintenance, boulevard irrigation, workload upticks in other divisions) that take precious
time away from performing timely tree care functions. Some operational approaches
must be changed in order for forestry staff to focus on tree care. This is imperative with
EAB looming. Not adding staffing or funding will constrict other municipal services
currently being offered.
It is a positive attribute having a “go to” person for forestry issues (i.e. Village Forester).
The public, elected officials, other village staff and state staff need to know who the
primary contact is. In addition, this person is the focus of training and support and
reduces having multiple people answer questions differently which can lead leading to
conflict or confusion.
It is encouraging to see that the Director of Public Works realizes the role that trees play
in the Village’s infrastructure. This was apparent when reviewing the Village’s August
2009 “Emerald Ash Borer Readiness Plan”. Having this support from the department
head is vital in giving consistency and focus to the fieldwork that is required in
maintaining a safe and healthy public tree population. It will be critically important to
have the financial and administrative support of the Village Manager and the Village
Board to help in moving the urban forestry program forward with an overall focus on the
goals and objectives.
The Department seems to be somewhat understaffed for managing the current tree
population. At a recent meeting of southeastern Wisconsin municipal foresters
representing both small and medium-sized communities, the following question was
asked. “What do you feel is a reasonable number of trees that can be maintained
per staff arborist?” This question was prefaced with each staff arborist performing tree
care full-time with no other assigned duties and that planting, pruning and removal
activities would be performed at an average level of care. The consensus opinion of the
group was 2,000 trees per arborist. With over 6,000 public trees to maintain, current
staffing in the Forestry Division is not able to provide the level of tree care that is needed
to maintain a healthy street tree canopy.
As EAB continues to expand along the northshore and as the existing non-ash population
matures, additional staff or more outside contracting will be needed to meet the demand.
Current arboricultural skill levels are good within the staff. Management encourages and
provides time for staff training to keep employees current with the latest techniques and
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procedures.
The 2014 budget for forestry activities was approximately $225,125 for labor (5,226
hours @ $35.00 per hour with fringe benefits), $8,500 for supplies, $13,500 for (100)
purchased trees, and $35,000 for EAB treatment supplies and intern wages.
Currently the Department owns equipment that is appropriate for forestry activities.
Mechanized pieces include: bucket truck, (2) brush chippers w/chip trucks, stump
grinder, loader/backhoe w/ log grapple, (2) smaller 1-ton dump trucks, 4-wheel drive
pickup and several 4x4 utility trucksters. Hand-held equipment includes (11) chain saws
and (2) pole pruning power saws.
This complement of forestry related equipment is satisfactory to meet the current
equipment needs of the Forestry Division. With the utilization of qualified tree
contractors to perform large tree and expanded future ash removals, the Village will be
able to forego the need of tying up capital equipment dollars to purchase more specialized
or larger scale equipment.
By using the GIS tree inventory, the Department is working towards establishing a
rotational pruning cycle within the Village. The goal is to set up a tree pruning cycle
based on a 5 to 7 year rotation.
It is important that the work strategies are well thought-out so that they can fit correctly
into the existing system of overall departmental responsibilities. It is good to see that
seasonal help is hired annually to handle some of the operations (like mowing, mulching
and watering) to free up crew hours for tree work. A critical factor is to stay current with
arboricultural practices. Opportunities for appropriate training for the staff are a priority
of management. It is easier to train someone to run a lawn mower than it is to train a
person to perform proper pruning. Improper pruning can have long-term negative
impacts on tree health and Village budgets.
One recommendation to free up staff time for more concentrated effort on training
pruning and routine pruning would be to utilize more Capital Fund dollars for selective
tree care operations. The Village has already started to move in this direction. This
emphasis needs to continue. Hiring qualified tree care companies to perform large tree,
EAB removals and diseased elm removals will allow more allocation of time for staff to
devote to these very important maintenance activities. Several commercial tree care
firms build their business model around tree removal. They have the specialized
equipment and operational techniques to perform the work in a very cost effective
manner.
The 2016 Capital Fund budget shows progress towards creating more time to focus on
routine forestry activities by supplementing with capital dollars. Here are two examples.
• removal and replacement of smaller diameter ash trees in the NE Combined
Sewer and Road Reconstruction project areas. $25,000
• removal of large declining oaks in Hubbard Park by private contractor. $17,000
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One goal that should be relatively easy to attain within the next year or two is the creation
of a procedures manual for forestry activities. A sample manual prepared by the Town of
Greenville is included in Appendix H. Additionally, Best Management Practices for Tree
Care Operations published by the International Society of Arboriculture and various
ANSI Standards for Tree Care Operations published by the American National Standards
Institute are excellent supplements to include in a procedures manual.
An area that will become a growing problem, especially with ash mortality from EAB, is
the large increase in generated wood residue. Urban wood utilization is beginning to take
off as way of finding the highest and best use for urban trees that are removed along
municipal streets due to road improvements, death or decline.
There are several avenues to explore when determining proper disposal of urban wood.
A relatively new start-up organization “Wisconsin Urban Wood” provides a directory of
urban wood processors. http://wisconsinurbanwood.org/
The City of West Bend has been conducting an annual silent auction for the sale of tree
logs for several years. Contact Mike Jentsch, Park and Forestry Superintendent at 262‐
335‐5080 for additional information about setting up a sale.
One additional recommendation to explore would be the creation of a citizen’s advisory
tree commission. The makeup might include four citizen members at-large and one
current member of the Village Board. The Director of Public Works or the Village
Forester would serve as an ex-officio member. Public advocacy is a great way to build
support for the forestry program. The commission could also serve as a cheerleader in
spreading the word about the threat Emerald Ash Borer will have on the entire urban
canopy. Members of the commission might also have networking contacts to help
facilitate more public/private sector partnerships.

C.

Inventory Summary – Streets

While the distribution of age and size classes is not ideal, it is fairly typical of moderate
sized established communities. There is a substantial number (75%) of trees that fall into
the lower condition classes, below 70%. Most of these lower rated trees fall in the 60 to
69% condition class and are heaviest in the larger diameter classes (13-30+”). This
indicates that overall the Village’s street trees are only fair condition. Current
maintenance practices have not been keeping up with most of the pruning needs of this
medium aged urban forest.
Most of the work that currently needs to be done includes: tree removals (75 annually),
safety pruning (dead wooding) and crown raising for clearance (106 over two years). By
focusing on these areas of work first, the Village will be using the most cost effective
approach. Training pruning (400) young trees (1 - 8” diameter) and routine pruning
(approx. 1,050/year) should be able to over time establish a minimum seven year
rotational pruning program. In addition, a yearly street tree planting program should
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continue to target planting at least 90 trees per year. This will ensure new trees are being
planted to replace those that are lost. Expanding the current street tree species list by
adding more species diversity is strongly encouraged.
Currently the genuses Acer (Maples), Fraxinus (Ashes) and Gleditsia (Honeylocusts)
make up 76.6% of the street tree population. This is beyond the acceptable range. It is
important to reduce this percentage over time by making sure no additional plantings or
at the very most, limited plantings from these groupings occur. Better species selection
has been implemented and needs to continue.

VI. REVIEW OF RESOURCE & DISCUSSION
A.

Introduction

Priorities in the Goals section for the public trees were set with safety being the most
important criteria. Therefore, the first items dealt with were removals, clearance pruning
(for streets) and safety pruning. Included early on were yearly inspections of specific
Watch trees, watering newly planted trees and identifying and addressing priority girdling
root and bolt and prune trees. The street tree planting program should continue in 2016
and beyond with the planting of a minimum of (90) trees per year. Training pruning
needs to be ramped up as an important means of directing future growth and reducing
costs for the Village’s urban forest. After these programs are up and running, the focus
can be spread out to include more routine pruning.
It is important to stay focused on the priorities given the limited funding for tree
maintenance activities. Table 3, “Estimated Costs for a Five Year Urban Forest
Implementation Schedule” summarizes the expenses by area and function per year. This
table was compiled using the priorities from the Goals section and data from all the trees
included in the GIS inventory database. As problems are corrected, there may be a
reduction in cost over time. The yearly budgets are only suggestions and depend on
overall funding levels available.
Information provided by the Village indicates that for 2014 there was an estimated
$282,125 being expended annually for public tree activities. The breakdown is as
follows:
Funding for Tree Activities
Amount
Labor (5,226 hours) @$35.00/hr.
225,125
Tree Planting Materials
13,500
Tree Maintenance Materials and Supplies
8,500
EAB Treatment (Intern and Materials)
35,000
TOTALS 282,125

Forestry Accomplishments and Initiatives Instituted over the past several years include:
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-

B.

Lean process improvements in increasing efficiencies in annual tree planting
program
Implementation of ash tree replacement program in even numbered years in
construction areas as a component of on-going EAB prevention activities
Continuing with EAB prevention efforts through treatments to delay impact of an
EAB insestation

Estimated Costs

All projected costs (labor only) in Table 3 are made with the assumptions that work will
be performed by Village crews with an average cost of $35.00 per hour (including payroll
taxes and benefits) for full-time staff and $10.00 to $14.00 per hour for seasonal
personnel. If some of the larger pruning and removals are projected to be performed by
tree contractors with more specialized skills and equipment, the Village can expect
hourly rates in the range of $85.00 to $100.00 per hour. Actual costs could vary and no
factor for inflation has been included.
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Estimated Costs for a Five Year Urban Forest Implementation Schedule
(Table 3) Public Trees – In House
Esti mated costs for each acti vi ty
Cost/Tree
Diameter Class
($)
1-5"
60.00
6-10"
140.00
11-15"
225.00
16-20"
350.00
21"+
600.00

# of
Activity
trees
10
10
TREE REMOVALS
20
25
10
A ctivity T otals
75
1-5"
15.00
5
PRIORITY PRUNING
6-10"
45.00
11
(SAFETY, CLEARANCE,
11-15"
72.00
20
DEADWOOD)
16-20"
110.00
16
21"+
155.00
4
A ctivity T otals
56
1-5"
24.00
300
TRAINING PRUNING
6-10"
52.00
100
A ctivity T otals
400
1-5"
28.00
220
6-10"
66.00
277
ROUTINE PRUNING
11-15"
112.00
300
(MAINTENANCE)
16-20"
168.00
190
21"+
238.00
70
A ctivity T otals
1057
Site Prep
15.00
90
TREE PLANTING
Tree Cost
150.00
90
Planting
75.00
90
A ctivity T otals
90
Treat for EAB 5.50/inch 9650"
Stake Removal
9.50
90
Watering (3x)
35.00
90
OTHER MAINTENANCE
Watch
9.50
12
Stump Removal 5.00/inch 1055"
Cable&Prune
195.00
2
Girdling Root
95.00
5
Total s per Y e ar

2016

2017

# of
Total Cost
Total Cost
trees
600.00
10
600.00
1400.00
10
1400.00
4500.00
20
4500.00
8750.00
25
8750.00
6000.00
10
6000.00
21250.00
(M)
21250.00
75.00
0
0.00
495.00
11
495.00
1440.00
20
1440.00
1760.00
16
1760.00
620.00
3
465.00
4390.00
50
4160.00
7200.00
300
7200.00
5200.00
100
5200.00
12400.00
400
12400.00
6160.00
106
2968.00
18282.00
277
18282.00
33600.00
316
35392.00
31920.00
288
48384.00
16660.00
110
26180.00
106622.00 1097 131206.00
1350.00
90
1350.00
13500.00
90
13500.00
6750.00
90
6750.00
21600.00
90
21600.00
53075.00 10,090"
55495.00
855.00
90
855.00
3150.00
90
3150.00
114.00
12
114.00
5275.00
1055"
5275.00
390.00
(M)
400.00
475.00
5
475.00
63334.00
65764.00
229596.00

2018
# of
trees
10
10
20
25
10
(M)

(M)
360
130
490
279
326
289
140
1034
90
90
90
90
9650"
90
90
12
1055"
(M)
(M)

256380.00

2019

600.00
1400.00
4500.00
8750.00
6000.00
21250.00

# of
trees
10
10
20
25
10
(M)

2500.00
8640.00
6760.00
15400.00

(M)
390
160
550

Total Cost

Total Cost

F i ve Y e ar
Cos t

600.00
1400.00
4500.00
8750.00
6000.00
20000.00

600.00
1400.00
4500.00
8750.00
6000.00
21250.00

105000.00

2500.00
9360.00
8320.00
17680.00

(M)
390
160
550

2500.00
9360.00
8320.00
17680.00

286
230
310
826
90
90
90
90
9650"
90
90
12
1055"
(M)
(M)

32032.00
38640.00
73780.00
144452.00
1350.00
13500.00
6750.00
21600.00
53075.00
855.00
3150.00
114.00
5275.00
400.00
400.00
63269.00

Total Cost

18414.00
36512.00
326
36512.00
48552.00
288
48384.00
33320.00
210
49980.00
136798.00
824
134876.00
1350.00
90
1350.00
13500.00
90
13500.00
6750.00
90
6750.00
21600.00
90
21600.00
53075.00 10,090" 55495.00
855.00
90
855.00
3150.00
90
3150.00
114.00
12
114.00
5275.00
1055"
5275.00
400.00
(M)
400.00
400.00
(M)
400.00
63269.00
65689.00
260817.00

2020
# of
trees
10
10
20
25
10
(M)

262345.00

270751.00

16050.00

75560.00

653954.00

108000.00

321325.00
1279889.00

(M) = REGULAR MAINTENANCE ITEM REOCCURRING YEARLY OR ON A CYCLE

In House cost based on $35.00 per hour

Public Tree Inventory Report &Management Plan
For the Village of Shorewood, WI
By: Wachtel Tree Science (262)538-1900 (December, 2015)

Page 25

C.

Summary

The data projected in Table 3 was extrapolated directly from the current GIS tree database. This
database was created from the public tree inventory conducted by Village staff during the
summer of 2007. Staff has made limited periodic updates to the database over the succeeding
years, which limits one’s ability to utilize the data for fully accurate projections of the current
state of the public trees. It does however; provide a starting point for Village staff to see what
the current needs are with respect to the public tree population. Obviously, staff will have to
make some priority choices in order to keep cost within each annual budget allocation.
Overall costs projections for the first five-year period of the Implementation Schedule for all
public trees averages about $260,000 per year over the projected five years. Based on the 2015
adopted labor budget of $234,440 for public tree maintenance, there would be a $4,800 budget
surplus in 2016 if the Implementation Schedule were followed for 2016. The uncertainty is with
forestry staff pulled to perform other duties throughout the year and not being able to focus
exclusively tree maintenance, is this in reality a budget surplus?
The 2016 adopted forestry labor budget is $241,400 while the Implementation Schedule projects
labor expenses for 2017 being $256,380. This means that approximately $15,000 more dollars
will be required to stay the course. This shortfall will progressively become greater over the
succeeding three years. With an average annual projected cost of $260,000 for the five year
period, it is apparent that instituting a more aggressive public tree program will have a
substantial impact on the current funding level. This is somewhat exacerbated by the financial
strain that Emerald Ash Borer management is putting on the Village. Some of this strain is being
absorbed through the use of the capital projects fund for continuing ash treatments, tree removal
and replacement on street total reconstruction projects, the use of private tree contractors for
large hazardous tree removal and also to perform removal and replacement of smaller diameter
ash trees.
Supplementary funding can be secured through additional Wisconsin DNR Urban Forestry
Assistance Grants for implementation of portions of this management plan. In particular, a
complete public tree inventory update in 2017 is strongly recommended. This will allow forestry
staff the ability to better assess the heath of the public trees that fall under their maintenance
responsibility. There are also other possible funding sources through, fund-raising events in
conjunction with the business community or neighborhood associations.
Realize that the costs in the Implementation Schedule are only projections and actual costs may
turn out to be somewhat higher or lower than the projections assume.
As stated before,
removals and safety issues are of first priority.

D.

Implementation Detail

Removals & Watch Trees (see Table 3)
Routine removals are projected to be (75) trees on an annual basis for the 5-year period at a cost
of $21,250 per year. Significant time has evolved from when the inventory was concluded in
2007 to when this management plan is being completed, this assumption may not be totally

accurate.
There is also a projected budget amount that includes Watch trees as identified in the inventory.
These trees have been singled out for a more detailed yearly or longer inspection cycle. These
inspections will determine which Watch trees (if any) need to be pruned or removed. All public
trees should be inspected periodically, but the Watch trees should be checked more carefully due
to their poor condition or potential view obstruction as they mature. The person performing
these inspections should have training in risk tree assessment.
Safety and Clearance Pruning (see Table 3)
Safety Pruning (deadwood, broken hangers and clearance issues) involves 56 trees in 2016 and 5
trees in 2017. After work on these trees is completed, $2,500.00 is budgeted every year as a
regular maintenance item. Having the trees on a Routine Pruning cycle of every five to seven
years will prevent most of the problems that are now being corrected in the Safety category.
Of the 106 trees designated as needing Safety Pruning, 84 are in need some form of clearance
pruning. When raising trees, they do not have to be raised evenly. The street side can be raised
to allow for truck clearance and the walk side can be left lower to keep more crown surface.
Training Pruning (see Table 3)
The corrective Training Pruning is spread out over the entire five years, with a lower number in
the first two years, then increasing in years three through five as more newly planted trees are
added to the population.
Young trees should be pruned every two to three years for the first 8 to 10 years of the
establishment period. This is very critical for maintaining street and sidewalk clearances. At the
same time, a young tree cannot be raised up (removing lower limbs) too fast or it will not have
enough crown area (leaf surface) and will become susceptible to other stresses.
Even more important than clearance pruning, training pruning creates proper structure in the
trees. This not only makes the trees safer, but will also greatly reduce future pruning expenses.
The amount of time and money it takes to remove a one inch branch with a hand pruner in year
five as opposed to using a chain saw at age 30 is obvious. This can greatly reduce future pruning
expense and reduce tree decay along with stress.
Routine Tree Pruning (see Table 3)
This is regular maintenance pruning for all trees (including mature tree pruning). It is crown
cleaning pruning that includes training and clearance pruning as needed. This maintenance
activity has the largest population of trees.
All trees should be on a five to seven year pruning cycle to keep the trees at maximum health and
to prevent most problems from developing. Because of significantly more replacements
occurring due to ash losses from EAB, in 15 years the number of trees requiring routine pruning
could double and will require even more maintenance time per tree as the trees mature.
Once the problems are corrected, not budgeting to this area may save money for a year or two.
However, problems will reappear needing more money to correct and compromising the safety
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of citizens. The most cost effective and safe way to manage trees is with regular maintenance
pruning. You don’t wait for trucks to breakdown before changing the oil (usually it is too late by
then)! The same applies to trees; maintenance prevents problems, extends life and reduces costs.
Tree Planting (see Table 3)
The annual planting program of a minimum of 90 trees per year should be continued throughout
the 5-year recommended implementation schedule. It is important to continue introducing new
tree species into the street tree population to keep and improve the diversity of the population.
If the Village uses outside contractors for planting, a primary focus of the department should be
to establish planting and aftercare specifications (see Appendix H - Tree Planting Standards, p.
3-5) that will be adhered to by all private contractors planting in the public right-of-way.
Inspection and enforcement of the specifications is critical at planting time.
When possible where the terrace is particularly wide, trees should be planted in the back portion
of the right-of-way away from the street. Unless they are small scale trees, they should be at an
approximate 45’ to 50’ spacing. This gives enough room for the mature crown to grow
(reducing pruning) and can lessen the potential spread of a future pathogen through root grafts.
Also, in many areas a larger vision corner should be left by staying farther away from the corner
with plantings.
There are many options to help fund planting; from involving community groups, grants for
planting, partnerships with businesses, projects tied to highway work, etc. One successful
funding program that has worked well in other communities is a homeowner’s request planting
program, where the homeowner pays the village for a portion of the cost of planting a tree in the
terrace in front of their property. This may not work for the Village of Shorewood currently, but
it is something to keep in mind if future tree planting dollars are reduced significantly.
The planting that does take place should only be trees from the list of Recommended Species
(Appendix C). This is set up to ensure that the proper mature size tree is used under utility wires
or in a street tree lawn situation.
Better quality (single leader) planting stock should be specified and required when ordering
nursery stock. The Village should expect to receive quality nursery stock from its suppliers that
do not exhibit poor structural problems. By using quality nursery stock, the Village will be able
to reduce the amount of training pruning time spent correcting problems created in the nursery.
This is best accomplished by purchasing plant material from nursery firms that are members of
the Wisconsin Nursery Association (WNA).
Tree Stake Removal (see Table 3)
Staking of newly planted trees is an activity employed by some municipalities to support and
protect newly planted trees. If stakes are left on too long and are extremely taut, there is a risk of
girdling taking place and causing restriction of water and nutrient flow between the roots and
crown, potentially leading to dieback in the crown.
Tree stakes should not be left on for more than two growing seasons. Beginning in 2016, hours
__________________________________________________________________
Public Tree Inventory Report & Management Plan
For the Village of Shorewood, WI
By: Wachtel Tree Science (262)538-1900 (December, 2015)
Page 28

are budgeted to remove stakes systematically from trees that were planted two years previous.
Young Tree Watering (see Table 3)
A most critical phase of new tree establishment is young tree watering. An initial watering at
planting time by the Village planting crew is vital. Through public awareness and education,
future watering of most newly planted street trees can be performed by the adjoining property
owner. This can save the Village substantial person-hours that can be redirected towards other
tree maintenance activities including new park/public property tree watering. Supplemental
watering of newly planted trees during the first two to three years after planting is crucial to their
survival, becoming established and beginning vigorous growth. This initial care sets the course
for getting trees off on the right foot and reduces their chances of succumbing to insects, diseases
or environmental stresses in the future. Minimal dollars have been budgeted to provide three
visits to visibly stressed trees during the course of a summer.
It is important to realize that more plants are lost to over-watering in our heavy clay soils than to
under watering. Roots need air just as much as they need water. Always check the moisture
level under the mulch before watering.
Stump Grinding (see Table 3)
The number of stump grinding inches was calculated based on the number DBH inches of
routine removals performed on an annual basis. This equates to approximately 1,055 diameter
inches to be ground out annually. Beginning in 2016, $5,275.00 ($5.00/inch) is budgeted per
year for street tree stump removal. With future stumps, it is best to do these removals in
conjunction with any new tree planting. this is a current practice within the Forestry Division.
The advantages are that a stump grinder works very well in digging new planting holes for new
trees. They can grind out an old rootball or stump, plus loosen compacted soils to provide a
suitable friable backfill for the new tree. One caution on using a stump grinder to dig holes - if
the soil is rocky, it is really hard on stump cutter teeth.
Cable and Prune (see Table 3)
A total of 2 trees are assumed as needing cable and pruning in 2016. These trees are budgeted
for 2016. This category will need regular funding beginning in 2017, with $400.00 being
budgeted every year to stay ahead of future problems. There are 2,870 street trees ranging from
10” to 50” dbh that under Special Conditions have codominant trunk/stems and included bark.
Some of these trees are potential candidates for future cabling and the larger diameter trees
should be inspected periodically for structural safety issues. Training pruning on smaller
diameter trees should alleviate many of the codominant issues that occur in older trees when
structural pruning was not performed when the trees were young.
Girdling Roots (see Table 3)
A total of 6 trees, that still have to potential of being saved, are assumed as needing girdling
roots removed in 2016. Dollars are budgeted in 2016 and 2017 to correct the problem, with
reoccurring maintenance dollars in future years. This is a situation where a root(s) grows around
the base of the tree cutting off the flow of materials through the cambium up into the tree. This
will slowly kill the tree over many, many years. It is a very common problem with Norway
Maples and the reason why planting Norway Maples is discouraged. With an overabundance of
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Norway Maples (2,073 trees or 33.1% of the population) this will become a significant problem
a problem over time, if it hasn’t already. Instead of the trees living 80+ years, they may only live
30 - 40 years. This will increase removal and planting budgets. With the use of an air spade,
roots in the root crown area are exposed and the problem roots can be cut away to correct the
problem. However, it is not possible to see all problem roots because they are below the surface.
Better species selection for new plantings is the long term answer.

E.

Disease & Insect Problems

Dutch Elm Disease
There are still (51) American Elm in the public tree inventory for the Village. These trees range
in size from 16” to 48” dbh. Fortunately, this is a small percentage of the overall public tree
population. Regular inspections and removal of infected elm trees should be programmed into
the maintenance schedule to help break the disease cycle and to keep dead or dying trees from
endangering the public.
This is an activity where a qualified tree contractor could perform removal of diseased trees.
Several North Shore communities have their diseased elms removed through private contract.
The Village has been planting several varieties of disease resistant hybrid elms. This is a great
way to keep the Ulmus genus part of the species diversity mix.
Gypsy Moth
To the author’s knowledge, no gypsy moth activity has occurred in Shorewood over the past
decade, nor has Shorewood ever participated in the DNR suppression program in the past.
Populations continue to remain low in Milwaukee County and the surrounding region with little
to no nuisance calls being reported in 2015 for gypsy moth. Wet spring weather and associated
caterpillar diseases (Entomophaga and NPV virus) continue to keep the population at low
population levels. An explosion in Pennsylvania did occur in 2015. Historical data indicates that
southeastern Wisconsin should be prepared for a major uptick in the gypsy moth nuisance
population within the next two to three years.
Emerald Ash Borer
The Emerald Ash Borer (EAB) is an exotic woodborer that was found attacking and killing ash
trees in Michigan during 2002. Since its detection, EAB has killed millions of ash trees and is
now found in Arkansas, Connecticut, Colorado, Georgia, Illinois, Indiana, Iowa, Kansas,
Kentucky, Louisiana, Maryland, Massachusetts, Michigan, Minnesota, Missouri, New
Hampshire, New Jersey, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia,
West Virginia, Wisconsin, Quebec and Ontario Canada. EAB is easily spread through the
movement of firewood, logs and nursery stock. Even though EAB has NOT been found in
Shorewood, it may already be here.
EAB is a very destructive pest. This insect attacks and kills white, green, black and all
horticultural varieties of ash. This insect attacks not only stressed ash trees but healthy and
__________________________________________________________________
Public Tree Inventory Report & Management Plan
For the Village of Shorewood, WI
By: Wachtel Tree Science (262)538-1900 (December, 2015)
Page 30

vigorous ash trees as well. The larvae of this insect feed under the bark undetected, disrupting
the flow of nutrients and water between the roots and crown of ash trees. The first visible sign of
an infestation is a general thinning of the crown of the tree. By this stage, it is usually too late to
save trees.
It is unlikely that there is a one-size-fits-all strategy for managing an infestation of EAB. The
best response to an infestation must take into account the unique circumstances surrounding the
infestation. Management recommendations involve a number of control options including:
•
•
•
•
•
•

Mechanical controls, such as removing symptomatic or asymptomatic trees
Chemical controls, such as using pesticides in specific circumstances
Biological controls, such as using parasitoids or other natural enemies
Behavioral controls, such as changing habits regarding the use of firewood
Silvicultural controls, such as reducing the number of target trees and replanting diverse,
non-target trees
Regulatory controls, such as enacting quarantines and enforcing regulations regarding
firewood movement

Knowing that EAB will become established here, it is recommended that the Village place a
minimum 10-year, self-imposed, moratorium on the planting of new ash trees until the full
ramifications of this insect are known.
Village staff prepared an excellent Emerald Ash Borer Readiness Plan in August 2009. This
document provides a detailed work plan for Village staff to follow as they manage their ash tree
population concerning EAB. An important aspect of any EAB plan is to understand that the
document is fluid and not static. As the EAB infestation grows, adjustments need to be made to
the plan periodically.
All the primary components recommended by the Wisconsin DNR are contained within
Shorewood’s EAB Readiness Plan. Major components include: public tree assessment,
community impacts, assessment of existing resources, ash management recommendations, costs
and financing, public education and communication.
One unique component to Shorewood’s plan is their concern about what impact the loss of tree
canopy will have on their combined sewer system that is located in part of the Village. For that
reason, the applicable illustrations in the plan include a breakdown of conditions and
recommendations based on collection system type (combined or separated).
The Village has been following the plan by removing lower condition and smaller diameter ash
trees and replacing them where appropriate, with a diverse species mix. From data gleaned from
Shorewood’s “Treated Ash” database, it shows that treatments have been ongoing since 2009.
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ASH TREATMENTS - VILLAGE OF SHOREWOOD
ML's/
ML's/DBH
Year
# of Trees ML's of Product
DBH
Tree
Inch
2009
195
25004 5231
128.2
4.8
2010
377
38773 8124
102.8
4.8
2011
0
0
0
N/A
N/A
2012
32
2571
575
80.3
4.5
2013
155
13260 2706
85.5
4.9
2014
520
51581 9648
99.2
5.3
2015
577
51461 10090
89.2
5.1
TOTALS
1856
182650 36374

Listed below are three websites with current information on EAB:
1. http://datcpservices.wisconsin.gov/eab/index.jsp
a. EAB internet portal for Wisconsin sponsored by Wisconsin Department of
Agriculture, Trade and Consumer Protection, the Wisconsin Department of
Natural Resources and the University of Wisconsin – Madison
b. Contains information from a Wisconsin perspective on EAB biology,
management, survey activities, publications and provides related links
2. http://www.emeraldashborer.info/
a. Official emerald ash borer web page administered by Michigan State University
b. Contains information on EAB biology, distribution, control measures, current
research and links to various EAB infested state’s web sites
3. http://dnr.wi.gov/topic/UrbanForests/EABToolBox.html
a. Wisconsin DNR EAB Toolbox for Wisconsin Communities
b. Designed for the planning and response needs of municipal governments,
including such topics as: “Is Your Community Ready for EAB (video), “EAB:
The Opportunity of a Lifetime”, “Readiness Checklist”, and “What Will Happen
if EAB is Found in Your Community?”
Other Pest Problems (by species):
Honeylocust: - Leafhoppers and Plant Bugs (leaf sucking insects that
defoliates the tree)
• Relatively easy to control, but the public is often not comfortable
with spraying. Can be controlled with a soil injected material for
individual high value trees (like park trees or business district
area).
- Nectria canker
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•

F.

A fungus that causes a dead area in the bark, usually at a branch
crotch area. Important to keep the tree growing vigorously and out
of drought stress. Proper pruning cuts and dormant pruning are
important.

Linden:

- boring insects
• Can be very serious on individual trees. Usually attack branch
crotch areas. Buying good planting stock and good training
pruning can do a lot to limit this problem. Keeping existing plants
healthy and out of stress is very important. Can trunk inject
specimen trees, but is expensive.

Crabapple:

- Apple scab
• A fungus causing leaf spots, which causes premature leaf drop, and
disfigured fruits. Can be treated with two to three foliar sprays
annually. Plant disease-resistant varieties.

Crew Training

If there are specific areas of forestry responsibilities where staff feels that are not current with the
latest practices or techniques, customized training workshops could be arranged with an outside
consultant to improve their knowledge and confidence. This could be part of a future DNR
Urban Forestry Grant request. Training funding could be combined with requests for funds for
EAB treatments for canopy retention and new tree planting initiatives.
Additionally, as has currently been the practice, some general fund money should be included
each year for continued training. Serious consideration should be given to pay for least one
municipal membership with the Wisconsin Arborist Association. This provides credibility and
commitment to Shorewood’s desire of being perceived as a leading northshore community with
respect to their public tree care. Attending the various meetings produced by the WAA and/or the
DNR’s Urban Forestry working group can provide additional avenues to secure technical
training. A goal should be to have all full-time staff in the Forestry Division be International
Society of Arboriculture Certified Arborists.

VII. KEY NEEDS OF THE URBAN FOREST
The main needs of the Village of Shorewood’s urban forest, as brought out in the inventory and
discussions, fall into three categories:
Administrative Needs:
 implementation of the Management Plan
 comprehensive GIS street tree inventory update in 2017
 funneling more capital dollars into forestry activities
 recommendations for additions to the Village Code
 supplemental training of crews
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 coordinate efforts of all departments currently working with tree issues
 all Village departments understand importance of trees
 revenue generating opportunities
Resource Needs:
 street tree removals
 safety and clearance pruning
 training pruning
 inspection program for Watch trees, also EAB, and Dutch elm disease
 increase stocking on streets (planting)
 proper species selection to improve diversity
 improve tree condition/health through timely watering and mulching practices
 proper regular maintenance
Community Needs:
 public awareness on policies of trees in the r-o-w
 creation of a citizens advisory tree commission
 education, especially major disease and insect threats
 involvement of civic groups in funding projects, particularly tree planting

VIII. REVIEW OF PLAN
It is vital to the success of the urban forestry program that this Plan be evaluated to see that
desired results are being attained. It has to be remembered that a Management Plan is a dynamic
document. There will certainly be a need to change or add goals, strategies and priorities as time
goes on. It will be the responsibility of the appropriate Village departments to review all of the
goals, strategies, actions, tasks, and priorities in the Plan in the fall of every year, prior to budget
submission, to see that they are achieving the overall Mission and Purpose. Any additions and/or
adjustments to the Plan can be made at the time of the review. The Village Board should be
informed of these accomplishments. A major review and updating should take place in 2020 by
an outside urban forestry consulting firm.

X.

CONCLUSION

The Village of Shorewood has a wonderful living, growing resource. The urban forest needs to
be managed to avoid serious problems and to achieve its full potential. When managed properly,
it will increase in value, giving many benefits to the citizens from cleaner air, cooler homes,
increased property values and just making the Village of Shorewood a more beautiful
community to visit, work and live in.
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APPENDIX A
VILLAGE OF SHOREWOOD – SPECIES LIST
AND SPECIES CODE
Species
Code
000
001
002
057
090
094
101
130
221
231
310
315
316
317
318
320
321
330
331
356
370
373
400
462
497
500
531
541
542
544
545
547
549

COMMON NAME
blank
vacant
stump
juniper spp.
spruce spp.
white spruce
pine spp.
Scotch pine
baldcypress
yew spp.
maple spp.
Freeman maple
red maple
silver maple
sugar maple
Norway maple
Norway maple var.
horsechestnut
Ohio buckeye
serviceberry
birch spp.
river birch
hickory spp.
hackberry
Turkish filbert
hawthorn spp.
American beech
white ash
white ash var.
green ash
green ash var.
European ash
Ginkgo

GENUS

species

n. a.
n. a.
VACANT PLANTING SITE
STUMP
Juniperus
spp.
Picea
Spp.
Picea
glauca
Pinus
spp.
Pinus
sylvestris
Taxodium
distichum
Taxus
spp.
Acer
spp.
Acer
freemanii
Acer
rubrum
Acer
saccharinum
Acer
saccharum
Acer
platinoides
Acer
platinoides var.
Aesculus
hippocastenacea
Aesculus
glabra
Amelanchier spp.
Betula
spp.
Betula
nigra
Carya
spp.
Celtis
occidentalis
Corylus
colurna
Crataegus
spp.
Fagus
grandifolia
Fraxinus
americana
Fraxinus
americana var.
Fraxinus
pennsylvanica
Fraxinus
pennsylvanica var.
Fraxinus
excelsior
Ginkgo
biloba

Species
Class
n. a.
n. a.
n. a.
70
70
70
70
60
70
80
70
80
70
30
80
60
70
50
60
90
70
80
60
90
70
90
80
70
80
70
80
40
90
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Species
Code
553
554
571
602
621
661
701
740
762
781
800
804
901
920
941
950
951
952
954
955
970
972

COMMON NAME
honeylocust (thornless)
honeylocust var.
Kentucky coffeetree
black walnut
yellow-poplar
crab apple spp.
ironwood
poplar spp.
black cherry
Callery pear spp.
oak spp.
swamp white oak
black locust
willow
Japanese tree lilac
basswood spp.
American basswood
Redmond linden
littleleaf linden
silver linden
elm spp. (hybrid)
American elm

GENUS
Gleditsia
Gleditsia
Gymnocladus
Juglans
Liriodendron
Malus
Ostrya
Populus
Prunus
Pyrus
Quercus
Quercus
Robinia
Salix
Syringa
Tilia
Tilia
Tilia
Tilia
Tilia
Ulmus
Ulmus

species
triacanthos inermis
triacanthos var.
dioicus
nigra
tuliperfia
spp.
virginiana
spp.
serotina
calleryana
spp.
bicolor
pseudoacacia
spp.
reticulata
spp.
americana
amer. 'Redmond'
cordata
tomentosa
spp.
americana

Species
Class
70
90
80
60
70
60
80
30
40
80
70
90
30
40
80
70
70
80
70
80
70
50
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APPENDIX B
VILLAGE OF SHOREWOOD
SPECIES FREQUENCY – ALL PUBLIC TREES
Genus

Common Name

Acer
Acer
Acer
Acer
Acer
Acer
Acer
Aesculus
Aesculus
Amelanchier
Betula
Betula
Carya
Celtis
Corylus
Crataegus
Fagus
Fraxinus
Fraxinus
Fraxinus
Fraxinus
Fraxinus
Ginkgo
Gleditsia
Gleditsia
Gymnocladus
Juglans
Juniperus
Liriodendron
Malus
Ostrya
Picea
Picea
Pinus

Freeman Maple
Maple Spp
Norway Maple
Norway Maple Var.
Red Maple
Silver Maple
Sugar Maple
Horsechestnut
Ohio Buckeye
Serviceberry
Birch Spp.
River Birch
Hickory Spp.
Hackberry
Turkish Filbert
Hawthorn Spp.
American Beech
European Ash
Green Ash
Green Ash Var.
White Ash
White Ash Var.
Ginkgo
Honeylocust (Thornless)
Honeylocust Var.
Kentucky Coffeetree
Black Walnut
Juniper Spp.
Yellow-Poplar
Crab Apple Spp.
Ironwood
Spruce Spp.
White Spruce
Pine Spp.

Tree
Percentage
Count
117
1.85%
121
1.91%
33
0.52%
2040
32.25%
14
0.22%
13
0.21%
79
1.25%
3
0.05%
1
0.02%
5
0.08%
11
0.17%
12
0.19%
3
0.05%
96
1.52%
1
0.02%
8
0.13%
1
0.02%
193
3.05%
39
0.62%
731
11.56%
60
0.95%
604
9.55%
110
1.74%
5
0.08%
784
12.40%
54
0.85%
1
0.02%
3
0.05%
1
0.02%
47
0.74%
1
0.02%
7
0.11%
21
0.33%
15
0.24%
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Genus

Common Name

Pinus
Populus
Prunus
Pyrus
Quercus
Quercus
Robinia
Salix
Syringa
Taxodium
Taxus
Tilia
Tilia
Tilia
Tilia
Tilia
Ulmus
Ulmus
Blank
Vacant

Scotch Pine
Poplar Spp.
Black Cherry
Callery Pear Spp.
Oak Spp.
Swamp White Oak
Black Locust
Willow
Japanese Tree Lilac
Baldcypress
Yew Spp.
American Basswood
Basswood Spp.
Littleleaf Linden
Redmond Linden
Silver Linden
American Elm
Elm Spp. (Hybrid)
No Genus listed
Vacant Planting Site
TOTALS

Tree
Count
6
7
1
9
33
82
3
1
13
1
4
2
3
498
60
54
54
227
6
27
6325

Percentage
0.09%
0.11%
0.02%
0.14%
0.52%
1.30%
0.05%
0.02%
0.21%
0.02%
0.06%
0.03%
0.05%
7.87%
0.95%
0.85%
0.85%
3.59%
0.09%
0.43%
100.00%
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STREET TREE SPECIES
RECOMMENDATIONS
This list is provided as a guide to some of the most appropriate trees for urban
settings in USDA Hardiness Zone 5b for the Village of Shorewood. There is no single
perfect tree. These species have been selected for use in our demanding street tree
situations. There is a larger group of plants that would grow very well in the Village of
Shorewood and should be considered for other landscape uses (parks, etc.). Before
selecting any particular species or variety, each site should be evaluated as to: rooting
space, soil texture, soil pH, drainage, exposure, overhead wires, and surrounding
buildings (crown space). The most important thing to remember is to plant the right tree
in the right place.
SMALL TREES ( Below 30’ Maximum Height) – Acceptable trees for terraces with overhead
power lines and/or if terrace is 3-5 feet wide. May be planted in wider terraces.

Crataegus phaenopyrum
Crataegus viridis
Maackia amurensis
Malus spp.

Common Name
Tartarian Maple
Serviceberry
American Hornbeam
Thornless Cockspur
Hawthorn
Washington Hawthorn
Winter King Hawthorn
Amur Maackia
Flowering Crabapple

Ostrya virginiana
Syringa pekinensis
Syringa reticulata

Ironwood
Peking Lilac
Japanese Tree Lilac

Scientific Name
Acer tartaricum
Amelanchier x. grandiflora
Carpinus caroliniana
Crataegus crus-galli inermis

Cultivars
‘Hot Wings’, ‘Summer Splendor’
'Autumn Brilliance', ‘Robin Hill’
‘Firespire’

‘Winter King’
‘Starburst’
‘Adirondack’, ‘Bob White', 'Harvest
Gold', ‘Jackii’, 'Prairiefire', ‘Professor
Sprenger’, 'Red Bud', ‘Royal
Raindrops’, ‘Sugar Tyme’
'China Snow'
'Ivory Silk', 'Summer Snow'

MEDIUM TREES (30’-45’ Maximum Height) – Acceptable trees for terraces that are 5-8 feet
wide. May be planted in wider terraces.
Scientific Name
Acer truncatum x
platanoides
Aesculus x carnea
Aesculus glabra
Corylus colurna
Phellodendron amurense
Prunus sargentii
Pyrus calleryana
Sorbus alnifolia

Common Name

Cultivars

Shantung Maple
Red Horsechestnut
Ohio Buckeye
Turkish Filbert
Amur Corktree (male)
Sargent Cherry
Callery Pear
Korean Mountain Ash

'Norwegian Sunset'
‘Ft. McNair’
‘Sunset’
'Macho'
‘Columnaris’
'Autumn Blaze', 'Cleveland Select'
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Recommended Street Tree List (cont.)
LARGE TREES (Above 45’ Maximum Height) – Acceptable trees for terraces 8 foot and
wider.
Scientific Name
Acer x freemanii

Common Name
Freeman Maple

Acer miyabei
Aesculus octandra
Carya cordiformis
Celtis occidentalis
Cercidiphyllum japonicum
Cladrastis kentuckea
Eucommia ulmoides
Gingko biloba

Miyabe Maple
Yellow Buckeye
Bitternut Hickory
Hackberry
Katsuratree
Yellowwood
Hardy Rubber Tree
Gingko (male)

Gleditsia triacanthos
inermis
Gymnocladus dioicus
Platanus x acerifolia
Quercus bicolor
Quercus macrocarpa
Quercus robur
Quercus rubra
Quercus muehlenbergii
Taxodium distichum
Tilia americana
Tilia x euchlora
Tilia tomentosa
Ulmus x

Thornless Honeylocust
Kentucky Coffeetree
London Planetree
Swamp White Oak
Bur Oak
English Oak
Red Oak
Chinkapin Oak
Baldcypress
American Linden
Crimean Linden
Silver Linden
Hybrid Elm

Cultivars
'Autumn Fantasy', 'Marmo',
'Celebration'
'State Street'

'Prairie Pride', ‘Chicagoland’

'Autumn Gold', 'Magyar', 'Princeton
Sentry'
'Imperial', 'Shademaster', 'Skyline',
'Sunburst'
'Espresso', 'Prairie Titan'
‘Exclamation’

'Skymaster', 'Regal Prince'

‘Shawnee Brave’
'Redmond', ‘Sentry’
'Sterling'
'Accolade', 'New Horizon', 'Regal',
‘Triumph’
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APPENDIX C
Unacceptable Street Tree List
The following is a list of trees that are considered unacceptable for planting in the road
right of way. Species on this list may be planted in park or open space settings in the
right location and situation. This list should be evaluated periodically and species may be
added or removed as seen fit.
Scientific Name

Acer negundo
Acer platanoides
Acer rubrum
Acer saccharinum

Common Name
All Evergreen Species Not on
Recommended List
Boxelder
Norway Maple
Red Maple
Silver Maple

Ailanthus altissima
Betula spp.

Tree-of-Heaven
Birch

Catalpa spp.
Elaeagnus angustifolia
Fraxinus spp.
Gingko biloba (female)
Juglans spp.
Malus sylvestris
Morus spp.
Populus spp.

Catalpa
Russian Olive
Ash
Gingko (female)
Walnut
Common Apple
Mulberry
Poplar, Cottonwood

Prunus serotina
Prunus domestica
Pyrus communis
Quercus palustris
Robinia pseudoacacia
Salix spp.
Sorbus americana
Sorbus aucuparia
Ulmus pumila

Black Cherry
Garden Plum
Common Pear
Pin Oak
Black Locust
Willow
American Mountainash
European Mountainash
Siberian Elm

Reason
Obstruct visibility, Okay for parks and
open spaces
Weak wooded, attracts boxelder bug
Over-planted, invasive, girdling roots
Intolerant of alkaline soils
Weak wooded, aggressive roots, heavy
seed crop
Weak wooded
Susceptible to insects and disease,
intolerant of disturbed sites
Littering fruit
Disease problems, weak wood
Emerald Ash Borer
Messy and smelly fruit
Littering fruit
Fruit tree
Littering fruit
Weak wooded, aggressive roots, heavy
seed crop
Fruit tree
Fruit tree
Fruit tree
Intolerant of alkaline soils
Weak wooded, thorns, invasive
Weak wooded, aggressive roots
Susceptible to insects and disease
Susceptible to insects and disease
Weak wooded, aggressive roots
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APPENDIX D
DEFINITIONS
ANSI: Acronym for American National Standards Institute
ANSI A300 Standards: Industry-developed, national consensus standards of practice for
tree care
ANSI Z133.1 Standards: Industry-developed, national consensus safety standards of
practice for tree care
Arborist: Professional who possesses the technical competence gained through
experience and related training to provide for or supervise the management of
trees and other woody plants in residential, commercial, and public landscapes
Best Management Practices (BMP): Best-available, industry-recognized courses of
action, in consideration of the benefits and limitations, based on scientific
research and current knowledge
Canopy: Collective branches and foliage of a tree or group of trees
Chlorosis: A whitish or yellowish leaf discoloration caused by a lack of chlorophyll,
often caused by nutrient deficiency
Codominant Branches/Codominant Stems: Forked branches nearly the same size in
diameter, arising from a common junction and lacking normal branch union
Construction Damage: Damage to a tree (branches, trunk or roots) usually from
excavating, filling, grade changes, compaction, etc. It can take up to five years
for visible signs of this damage to show up in a tree and ten years for a tree to die.
Crown: Upper part of a tree, measured from the lowest branch, including all the branches
and foliage
Crown Cleaning: Removing dead, dying, diseased, and/or broken branches from the tree
crown
Crown Rot: Disease or other decay at the base of a tree or root crown
Cultivar: Cultivated variety of a plant; cannot be reproduced without human assistance;
usually propagated asexually (cloned); compare to variety
DBH: Acronym for diameter at breast height; diameter of a tree measured at 4.5 feet (1.3
meters) above ground
Deadwooding: Removing dead and dying branches from a tree
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Dieback: Condition in which the branches in the tree crown die from the tips toward the
center
Directional Pruning: A pruning technique that is used to "train" trees to grow in a certain
direction (usually away from utility lines or buildings). The most important
aspect involves always pruning back to a lateral branch to try and reestablish a
leader in that area of the tree.
Flagging: Symptom in which leaves on a branch wilt and may ultimately turn brown
without falling from the shoot
Genus: Taxonomic group of species having similar fundamental traits: botanical
classification under the family level and above the species level
Girdling Roots: Roots located above or below ground whose circular growth around the
base of the trunk or over individual roots applies pressure to the bark area,
ultimately restricting sap flow and trunk/root growth, frequently resulting in
reduced vitality and/or death of the plant.
Hanger: Broken or cut branch that is hanging in a tree
Hardiness: Genetically determined ability of a plant to survive low temperatures
Hazard Tree: Any tree or tree part that has a major structural fault that could lead to
catastrophic loss and it has an identifiable target (people or property).
Included Bark: Bark that becomes embedded in a crotch (union) between branch and
trunk or between codominant stems; causes a weak union
Leader: Primary terminal shoot or trunk of a tree; large, usually upright stem; a stem that
dominates a portion of the crown by suppressing lateral branches
Live Crown Ratio: Ratio of the height of the crown containing live foliage to the overall
height of the tree
Mature Height: Maximum height that a plant is likely to reach if the conditions of the
planting site are favorable
Pruning Cycle: In municipal arboriculture, the length of time between each maintenance
(routine) pruning for a given geographic area
Raising: Selective removal of lower limbs from a tree to provide clearance; Lifting
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Root Crown: Area where the main roots join the plant stem, usually flared at the tree
trunk base; Root Collar
Routine Pruning: Pruning done on a regular basis (usually every 5-7 years) that is done
mostly for sanitation, therapeutic or maintenance reasons to keep trees healthy.
Usually involves a combination of crown cleaning, raising and training pruning.
Safety Pruning: Pruning to remove a potential hazard such as large deadwood, broken
branches, or branches impeding traffic or pedestrian travel. This type of pruning
also includes branches obstructing street signs and light or obstructing vision at
intersections and drive approaches.
Significant Trees: Trees that are unique due to historical reasons or are rare specimens
due to the species, size, age or location.
Species: Taxonomic group of organisms composed of individuals of the same genus that
can reproduce among themselves and have similar offspring
Structural Defects: Any naturally occurring or secondary conditions such as cavities, poor
branch attachments, cracks, or decayed wood in the trunk, crown, or roots of a
tree that may contribute to structural failure
Training Pruning: Pruning done to young trees (or sometimes neglected older trees) to
establish proper branching structure, critical for long term health and safety of
trees. Best if performed on a 3 - 4 year cycle.
Trunk Formula Method: Method to appraise the monetary value of trees considered too
large to be replaced with nursery or field-grown stock, or a method to produce a
fairly accurate monetary value of a large grouping of public trees
Watch Tree: These are trees that need to be checked yearly due to problems such as poor
structure or decay. These are marginal trees that are not bad enough to make the
safety prune or removal list, but due to there condition, they may need work in the
next few years. They have a higher potential for problems and should be
checked regularly due to this.
Utility Prune: Pruning around or near utility facilities with the objective of maintaining
safe and reliable utility service
Variety: Naturally occurring subdivision of a species having a distinct difference and
breeding true to that difference; compare to cultivar
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Dept of Horticulture, Madison, WI.
PLANTING TECHNIQUES
# Watson, G.B., Himelick, E.B., 1997. “Principles and Practices of Planting Trees and
Shrubs”, Inter. Soc. of Arboriculture, Champaign, IL, 200 pp.
Minnesota Society of Arboriculture, 2003. “Preventing Stem Girdling Roots”, VHS Tape
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PRUNING
* ANSI A300 (Part 1)-2001 Pruning. “Tree, Shrub, and Other Woody Plant Maintenance
– Standard Practices (Pruning)”. American National Standards Institute, Inc.,
Washington, DC, 9 pp.
# Gilman, Edward F., 2002. “Illustrated Guide to Pruning (2nd ed.)”, Inter. Soc. of
Arboriculture, Champaign, IL, 330 pp.
Harris, R.W., Matheny, N.P., Clark, J.R., 2004, "Arboriculture: Integrated Management
of Landscape Trees, Shrubs and Vines (4th ed.)". Prentice-Hall, Upper Saddle
River, NJ, 578 pp.
* Hasselkus, E. R., 1993. "Caring for Your Established Shade Trees". A-1817.
University of Wisconsin Extension, Madison, WI
Shigo, A. L., 1989. “Tree Pruning”, Shigo and Trees, Durham, NH, 186 pp.
Shigo, A. L., 1989. “A New Tree Biology (2nd ed.)”, Shigo and Trees, Durham, NH,
727 pp.
TREE PRESERVATION
# Matheny, Nelda, Clark, James R., 1998. “Trees and Development, A Technical Guide
to Preservation of Trees During Land Development”, Inter. Soc. of Arboriculture,
Champaign, IL, 184 pp.

* = Add to Village’s best practices manual
# = Good reference for DPW library
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APPENDIX F
WEBSITES FOR INFORMATION ON TREES
Wisconsin’s Emerald Ash Borer Resource

http://emeraldashborer.wi.gov/

The WI EAB Resource is brought to you by:
-WI Department of Agriculture, Trade and Consumer Protection
-Wisconsin Department of Natural Resources
-University of Wisconsin - Madison
Visit their EAB Web pages for additional information on EAB.
Wisconsin’s Gypsy Moth Resource

http://www.gypsymoth.wi.gov/

Insect Diagnostic Lab, UW-Madison

http://labs.russell.wisc.edu/insectlab/

Plant Disease Diagnostic Clinic, UW-Madison
UW-Extension Urban Horticulture

http://www.plantpath.wisc.edu/pddc/

http://www.uwex.edu/ces/wihort/

Most complete source of horticulture information for Wisconsin on the Internet including
Garden Fact Sheets
Guidelines for Healthy Trees

http://www.ina-online.org/treespecs.html

Prepared by the Illinois Tree Specifications Review Committee
Selecting Urban Trees and Shrubs

http://www.na.fs.fed.us/spfo/pubs/UF/uts/

-Produced by the Chicago Botanic Garden
-Slide assistance provided by the school of Forest Resources, Pennsylvania State
University.
-Funding provided in part by the USDA Forest Service, Northeastern, Area State
and Private Forestry, Midwest Center for Urban and Community Forestry
Tree Care Information

http://www.treesaregood.org/

Sponsored by the International Society of Arboriculture
Benefits of Trees
New Tree Planting
Find a Tree Care Service
Quick Facts about Trees
Wisconsin Arborist Association

Value of Trees
Why should I hire an arborist?
Frequently Asked Questions
Resources
http://www.waa-isa.org/

Search for Certified Arborists for Hire
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APPENDIX G
SPECIAL CONDITIONS
ABBREVIATIONS CODE
BS
BW
CC
C/D
CD
CR
CT
DFP
DL
DP
DW
HG
IA
IB
IM
IP
LB
LC
LLD
LML
LN
LS
MD
MS
ND
OG
OS
PL
PP
PS
RD
RP
RR
SP
TP
TS
TW
UP
WA
WG

Basal Suckers
Basal Wound
Concreted Cavity
Cavity/Decay
Crown Dieback
Consider Removal
Codominant Trunks/Stems
Decay Fungi Present
Dead Leader
Deep Planting
Deadwood (2"+)
Hanger
Invasives Around
Included Bark
Improperly Mulched
Improperly Pruned
Low Branched
Low Crotched
Large Leader Decay
Lost Main Limb/Leader
Leaning
Lightning Struck
Mechanical Damage
Multi-stemmed
Nutrient Deficiency
Overgrowing Growspace
Overshadowed
Poor Location
Pest Problem
Poor Structure
Root Damage
Raised Planter
Root Rot
Suckers Present
Topped
Trunk Split
Trunk Wound
Utility Pruned
Wooded Area
Weak Growth
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APPENDIX H
INTRODUCTION
FUNCTION: The purpose of the Arboricultural Specifications Manual is to enable the Town of Greenville
to maintain and manage all trees located within the parkways, along town streets, within the acres of
public parks and recreational land, cemeteries and all other Town owned properties by specifying proper
treatments. This involves all phases of arboricultural work from planting to maintenance to removal. To
carry out these functions, certain guiding policies and procedures have evolved and been adopted.
Through these polices, the Parks, Recreation, and Forestry Department makes every effort to produce
maximum public service for the Town’s urban forest.
PURPOSE: The policy of the Town is to regulate and control the planting, transplanting, removal,
maintenance, and protection of public trees and shrubs in the Town in order to maximize utility and
function of the urban forest and minimize and guard against dangerous conditions which may result in
injury to persons using the streets, sidewalks, parks or other property of the Town. It is also Town policy
to promote and enhance the beauty and general welfare of the Town, and protect trees and shrubs
located in the public areas from undesirable and unsafe planting, removal, treatment, and maintenance
practices.
ORGANIZATION: The Town's urban forestry effort is administered and managed by the Director of the
Parks, Recreation, and Forestry Department, whom serves as the Town Forester. The Director of Parks
and Forestry maintains an office at the Municipal Services Building located at W6895-B Parkview Dr.
Urban forestry guidance and input is provided by the Town of Greenville Urban Forestry Board.
PERSONNEL: The Urban Forestry Program is supervised and managed by the Director of Parks and
Forestry and is staffed by seasonal and full-time employees or contracted out to a professional service.
Recruiting and utilizing volunteers is also an important part of staffing.

"This document was funded in part by an urban forestry grant from the State of Wisconsin Department of
Natural Resources Forestry Program as authorized under Wis. stat. 23.097."
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APPENDIX H
I. Master Tree Planting Plan
The Master Tree Planting Plan covers street tree planting, park and public land tree
planting, right of way landscaping, and the Memorial Tree Program.
A. Street Tree Program:
1. New Subdivisions – This program was established in 2002 to plant trees in new
subdivisions that contain curb and gutter. Funding for this program is provided by
developer monies charged at the establishment of the subdivision by linear foot of
road frontage. Planting in these subdivisions will begin on lots the spring following
the establishment of a lawn and will continue until all tree planting locations in the
subdivision are filled.
2. Neighborhood Tree Program – This program allows residents in curb and guttered
subdivisions the opportunity to have trees planted along their street in locations not
currently filled. This is a cost share program where the property owner will
purchase the tree through the Town at wholesale cost and the Town will plant and
maintain the tree for life. Tree species and locations must adhere to the planting
plan for the subdivision and are determined by the Town Forester.
3. Street Reconstruction – When trees are removed in preparation for street
reconstruction or widening, new trees will be planted provided there is sufficient
space in the terrace to support tree growth. The cost of replacing these trees will
be at the expense of the Town as part of the project for that street.
4. Replacement – Removed trees will be replaced, if space and funding allows, at the
expense of the Town. Exceptions are trees that are destroyed by vandalism,
vehicles, lawn equipment, etc. Such trees shall be replaced at the expense of the
person responsible for the damage, if known.
5. Unimproved Streets – No trees shall be planted in the terrace or right of way where
no curb exists.
B. Right of Way Landscaping: According to Town of Greenville Ordinance No. 43, any
resident that wishes to perform any landscaping activities in the Town right of way must
first obtain a permit. A permit may be issued following the submittal of an application
and landscape plan. All landscaping must adhere to the regulations set forth by the
ordinance.
C. Park and Public Property Tree Planting: Trees will be planted on all Town owned
properties as funding and space allows thereby enhancing the aesthetic, environmental
and wildlife quality and overall value of the property as well as the Town as a whole.
Trees listed in this manual as undesirable for street tree use may be planted on these
properties under the proper circumstances and only by approval of the Town Forester.
D. Memorial Tree Program: Individuals or groups have the opportunity to purchase a
Memorial Tree in honor or memory of someone special. The tree may be planted in a
park of their choice or along the recreational trail if space and conditions allow. The
Town Forester will work with the individual to select the proper species and location for
the tree.
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II. Tree Planting Standards
A. Species: Appendix C contains the list of tree species that are approved for use as
street trees based upon their mature size. Appendix D contains the list of trees that are
unacceptable for use as street trees and shall not be planted along any Town street.
The Town Forester along with the Urban Forestry Board shall review and update these
lists at least once every three years.
B. Condition: All trees planted on Town owned property or along public streets shall
conform to the latest version of ANSI Z60.1 “American Standard for Nursery Stock”. All
plant material shall be true to name and type, and first-class representatives of their
species or variety. They shall have normal, well-developed branches, be healthy,
vigorous plants free from defects, plant disease, and all forms of infestation or
objectionable disfigurements. Trees are to appear symmetrical in shape and have a
single, straight leader. Ornamental trees may have multiple leaders if specified. The
roots shall not only be characteristic of the species, cultivar or variety, but also exhibit
evidence of proper nursery practices.
C. Size: All trees planted along public streets and on Town owned properties must be of
sufficient size to absorb the abuse and conditions common to urban areas. Unless
otherwise permitted for special reasons, the minimum size will be 1 ½” diameter and
may not exceed 3” diameter.
D. Location: Generally all street trees shall be planted midway between the property line
and curb or the curb and sidewalk, following all guidelines listed below:
1. 40' from an approach corner (corner as traffic is approaching intersection)
2. 25' from a non-approach corner (corner that traffic is departing from intersection)
3. 20' from a street light
4. 10' from a driveway or carriage walk
5. 10' from a fire hydrant
6. 10' from underground utility valves and t’s
7. 25' from an approaching sign (front of sign)
8. 10' from a non-approach sign (back side of sign)
E. Terrace Width: No trees will be planted where the grassy terrace between the sidewalk
and curb is less than 4 feet wide.
F. Planting Depth: The planting depth is determined by root collar. All new plantings
should be placed so that the root collar is even with the soil surface or slightly higher,
where conditions and species favor the tree being slightly above grade.
G. Spacing: All small trees will be planted a minimum of 25' apart. Medium trees will be
spaced a minimum of 35’ apart and large trees will be spaced a minimum of 40’ apart.
Greater spacing maybe needed depending on each species mature form.
H. Transplanted Trees: When digging and planting trees bare root, care must be taken to
prevent unnecessary injury to roots. All broken roots should be pruned. When digging
balled and burlap trees, the following guide should be used to determine the diameter
of the ball:
Tree Diameter
1 ½”
2”
2 ½”
3"
4"

Root Ball Diameter
22"
24”
28"
32"
38"
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Approximate Root Ball Weight
270#
350#
625#
850#
1250#

APPENDIX H
I.

Tree Planting Procedure: The following procedure shall be followed for the planting of
any trees along Town streets or on any Town property. (See figure 1 in Appendix E)
1. Diggers Hotline must be contacted and notified of all planting locations before
any digging occurs.
2. Determine the location of the root collar within the root ball if the tree is balled
and burlapped or containerized.
3. Dig the planting hole two to three times the width of the root ball. To determine
the correct depth for the hole, measure from the bottom of the root ball to the root
collar. Do not dig the hole deeper than this.
4. Carefully place the tree in the hole. Trees shall be lifted and handled form the
bottom of the ball only. Do not drag or lift the tree by the trunk.
5. All wire baskets, twine and burlap shall be removed from the ball prior to
backfilling. If planting a containerized tree, remove the entire container. If left on,
these materials can girdle the tree.
6. Carefully remove excess soil from the top of the root ball by hand only to expose
the root collar. Check to be sure that the root collar is level or 1” – 2” above
finished grade. Planting too deep kills trees.
7. Use the soil removed from the hole as backfill. Discard any rocks, sod and large
objects from the soil before backfilling. Water the soil thoroughly to remove any air
pockets. Do not pack the soil down with the use of feet of tools. Fill the remainder
of the hole with additional soil after watering. Do not place any soil on top of the
root ball.
8. Place a 3-4” layer of bark mulch that extends from the trunk of the tree outward
to at least the drip line of the canopy. Keep the mulch pulled 3-6” away from the
trunk of the tree.
9. Only bare root trees need to be staked at the time of planting. Balled and burlap
and containerized trees, if planted properly, generally do not need to be staked. If
the tree needs to be staked, the following procedure shall be followed.
a. Install posts a minimum of one foot outside the diameter of the root ball.
b. Use wide webbing straps to support the tree and use heavy gauge wire to
secure the straps to the posts. Do not use wire through a garden hose.
c. Attach materials so that the tree is allowed to move in the wind but not become
uprooted.
d. Remove the stakes after one year if the tree is stable.
10.
Wrapping the trunk of the tree is not necessary. A plastic tile tree
protector may be placed around the trunk if rodent damage is a concern.
11.
Prune only dead, dying, broken, or diseased branches at the time of
planting.
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III. Maintenance of Newly Planted Trees
A. Watering: All trees are watered at the time of planting. Following planting, it is very
important that newly planted trees are watered regularly during the first three growing
seasons and in any period of dry weather thereafter. Trees generally require about 1”
of water per week for optimal growth. Trees should get a slow, deep watering about
once per week during periods of dry weather. A trowel may be used to check the soil
moisture at the edge of the planting hole. If the soil is soggy 6-8” deep the tree does
not need to be watered. During periods of sufficient rainfall, trees may not need
supplemental watering. It is very important that trees are not over watered. Residents
are asked to water the trees that are planted along the streets adjacent to their
properties. Town staff will keep trees on other Town owned properties watered.
B. Mulching: Maintaining a layer of mulch around trees is beneficial as it helps reduce
competition from grass and weeds, retains soil moisture, improves soil fertility and
structure and protects the trunk from damage caused my mowers and string trimmers.
A 3-4” layer of mulch shall be maintained over the top of the planting hole at a
minimum. It is recommended that the diameter of the mulch ring be increased as the
tree grows. Mulch shall be pulled 3-6” away from the base of the trunk as not to be
touching the base of the trunk as this promotes fungal diseases and encourages rodent
damage. Shredded bark or wood chips are the recommended materials, but the
material should be seasoned or composted before using. The use of stone or other
inorganic material is discouraged and not recommended.
C. Staking: Only trees that will not stand in a strong wind shall be staked. If it is
necessary to stake a tree after planting only wide webbing straps shall be used and
done in a manner as to allow the tree to move in the wind. Wire surrounded by garden
hose should never be used as it can cause serious damage to the tree. Trees along
the street or on Town owned properties shall only be staked by Town staff or an agent
of. All staking material should be removed after one year if the tree is stable.
D. Pruning: No pruning should occur at the time of planting except to remove dead, dying,
broken or diseased branches. Unnecessary pruning at this time may reduce the
amount of stored energy the tree is holding and could cause added stress to the tree.
Trees will be placed into a pruning schedule after the second or third growing season.
Trees along the streets or on Town owned properties shall only be pruned by Town
staff or an agent of.
E. Fertilization: Fertilization of newly planted trees in the first year is not recommended.
Typically a tree may be fertilized once it has become established, usually 3 years after
planting. Since excessive fertilizer can “burn” roots and stimulate crown growth faster
than the roots can supply water, it is recommended that if fertilizer is to be applied it is
done so sparingly and only to correct a specific diagnosed deficiency.
F.Trunk Wrapping: Studies have shown that trunk wrap often does more harm than good.
It is not normally necessary and should be avoided.
G. Trunk Guards: Plastic tile tree guards may be placed around the trunk for winter
protection from rodents. The guards should be removed in spring to avoid damage to
the tree.
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IV. Pruning
A. Tree Pruning Plan and Policy – It is the policy of the Town of Greenville to keep all
public owned trees properly maintained for the health and vigor of the trees as well as
the safety of the public. For this reason, all public trees are placed into Pruning
Rotation Schedule based on the age of the tree.
1. Training Pruning (Trees up to 15 years of age) – These trees are pruned on a
rotation of every three years after planting for the following reasons:
a. Developing a central leader.
b. Raising the crown.
c. Establishing good branch structure.
d. Eliminating poor branch angles.
e. Heading of temporary branches.
f. Removing dead, damaged or diseased branches.
2. Routine Pruning (Trees older than 15 years of age) – Routine pruning of mature
trees is done on a 6 year cycle. Trees are pruned for the reasons listed above as
well as for the following additional reasons:
a. Traffic Clearance – Provide for 10’ minimum over sidewalks and trails and at
least 14’ over streets, as well as providing a clear line of sight at intersections
and to signs.
b. Light Clearance – Prune trees to allow an adequate street lighting pattern on
the pavement.
c. Tree Structure – Remove interfering branches and those that form weak
branch unions. Prune for balance around the tree and branch spacing to
equalize wind resistance and weight.
d. Storm Damage Repair – Preserve as much of the tree as possible and train
new growth for the future.
e. Building Clearance – Remove interfering branches extending over buildings
and a minimum of a 6’ clearance from buildings.
B. Pruning Specifications – All pruning of public trees within the Town of Greenville shall
be pruned in accordance with ANSI A300 Standards. Pruning of public trees shall only
be done by Town staff or an agent of. The following specifications shall be followed for
the pruning of public trees.
1. Pruning cuts shall be made sufficiently close to the trunk or parent limb without
cutting onto the bark branch ridge or branch collar so that callus growth can readily
start under normal conditions. (See figure 2 in Appendix E)
2. All branches removed shall be cut in a manner so as to prevent any ripping or
tearing of the wood or bark on the parent or remaining stem. Branches too large to
support with one hand shall be pruned using the three cut method.
3. All cuts shall be clean and made such that all wound sides are even edged and
do not leave “dog ear” ridges on one side or the other.
4. Removal of dead branches shall have the final cut outside of the collar of live
tissue.
5. All limbs shall be brought to the ground as to prevent any damage to property,
publicly or privately owned.
6. Heading cuts should consist of cutting the parent branch back to a lateral branch
that is at minimum 1/3 the size of the parent limb.
7. No more than ¼ of the foliage on mature trees should be removed during the
course of one growing season.
8. Proper tools such as hand pruners, pole saws, hand saws and chain saws shall
be used for all cuts and used in a manner as to not damage adjacent bark areas.
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9. Topping of trees shall not be allowed. Topping consists of cutting a branch
between lateral branches or pruning the parent limb to a lateral branch that is less
than 1/3 the size of the parent limb.
10.
Pruning paints and wound dressings shall not be used to cover pruning
cuts. Research has shown that wound dressings do not improve wound closure
and may actually promote disease at site of application.
11.
Climbing spikes or spurs shall not be used during pruning operations.
12.
All wires are to be considered as "HOT" or "LIVE"; any branches that are
within 10' should not be pruned. All tree workers shall abide by clearance
standards outlined in the ANSI Z133.1 Standards. Call the appropriate utility for
assistance if necessary. Any branches which accidentally fall against or hang on
wires must be removed by the appropriate utility.
C. Pruning Operations
1. Trees will be pruned on the appropriate cycle (3 or 6 year) depending on age. All
public trees are to be inspected at the time of pruning and appropriate maintenance
will be performed if needed.
2. Pruning for special purposes: Safety, light clearance, traffic clearance, building
clearance, house moving and construction are special assignments and will be
handled as such.
3. Homeowner requests for pruning will be inspected by the Town Forester and
appropriate maintenance will be scheduled at the earliest time available.
4. When possible, contact with adjoining property owners will be made before work
is assigned. Exceptions may include pruning for immediate public safety, storm
damage or construction.
5. Vehicle and pedestrian traffic must be adequately warned and controlled during
operations. Proper warning devices shall be in place before any work begins.
6. All residents and pedestrians are to be treated with respect and courtesy at all
times, regardless of the situation.
7. Trees found to be in unsafe condition and/or require major repair or maintenance
are to be reported immediately to the Town Forester.
8. Site cleanup shall include the removal of small twigs, chips, leaves and limbs
from the street, curb, terrace, sidewalk, private lawns and driveways with the
appropriate tools for the job. The site shall be returned to the same state it existed
prior to the pruning work. Under no circumstance shall any materials or equipment
be allowed to lie on the terrace overnight.
9. Tree inventory will be updated with each visit to a tree.
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V. Tree Protection
A. Tree Protection Zone – The tree protection zone is a protected space surrounding any
public tree extending from the topmost branch or leader downward to a distance of
thirty-six (36) inches below the surrounding ground surface level. The radial
dimensions from the center of the tree to the outermost horizontal limit of the zone is
determined by the diameter (DBH) of said tree as measured at four and one half (4 ½)
feet above ground surface level, and is further defined below:
(See figure 3 in Appendix E)
1. 0” to 4” DBH – six (6) feet from the trunk in all directions
2. 5” to 9” DBH – eight (8) feet from the trunk in all directions
3. 10” to 14” DBH – ten (10) feet from the trunk in all directions
4. 15” to 19” DBH – twelve (12) feet from the trunk in all directions
5. 20” DBH or greater – fifteen (15) feet from the trunk in all directions
B. Permit Required (In accordance with Greenville Ordinance #X) – A permit is required
for any construction activities that are planned to take place within the canopy dripline
of any public tree regardless of whether the construction takes place on public or
private property. A permit is also required for any construction activities planned to
take place within the dripline of any private tree if the construction takes place on public
property.
C. Installation, Repair or Maintenance of Underground Utilities or Facilities
1. Open trenching within the tree protection zone of any public tree is prohibited. It
is recognized that there may be situations where utilities must be installed or
repaired within the tree’s TPZ, and trenchless excavation is not possible. The
Town Forester has the authority to determine whether trenchless excavation is
impossible, in which case permission to proceed may be granted under the
following conditions:
a. The Town Forester will determine the location and size of the pit or trench.
b. Pre-construction root pruning may be required.
c. Any roots encountered during construction, which cannot be saved, must be
cleanly cut.
d. All trenches/excavations shall be backfilled as soon as possible to prevent
roots from drying out.
2. Boring must be used where there is insufficient space for trenching to bypass the
tree protection zone. Boring must be done at a minimum depth of three (3) feet.
The surface area and subsoil located within the tree protection zone of any public
tree shall not be disturbed. (See figure 4 in Appendix E)
D. Root Pruning
1. Pre-construction Root Pruning – Some construction activities may require preconstruction root pruning when root loss is unavoidable in the TPZ and shall only
be done under Forestry Department supervision. If approved by the Town
Forester, a mechanical root pruning machine may be used to cut roots. Trenching
machines are not allowed in root pruning operations. Areas to be root pruned will
be determined by the Town Forester.
2. During Construction – Roots that are one (1) inch in diameter or larger that can’t
avoid being destroyed during excavation or trenching must be cleanly and sharply
cut by hand. The cut shall be made flush with the side of the trench closest to the
tree. There is no need to paint or treat the ends.
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E. Sidewalk, Driveway and Curb and Gutter Removal/Construction
1. Removal and construction shall be done in a manner which prevents damage to
tree branches, trunks and roots and prevents soil compaction.
2. Roots requiring removal shall only be cut cleanly and sharply by hand.
3. Root systems on the sidewalk or driveway side of the tree shall be cut no deeper
than nine (9) inches below the finished grade of the new walk and not more that
five (5) inches from the edge of the new walk or driveway.
4. Root systems on the curb side shall not be cut further back than the stated
setback which varies depending on the tree. Curb excavation shall be allowed to a
maximum depth of eighteen (18) inches.
F. Depositing of Material/Equipment Near Trees – To protect the immediate portion of tree
root zones, NO construction equipment or materials shall be placed, parked, or stored
on the surface of any unpaved areas within the dripline (outermost reach of branches)
of any public tree. NO chemicals, rinsates or petroleum products shall be deposited
within the driplines of any public tree.
G. Backfilling – Backfilling and landscaping shall be done by use of hand implements
within the dripline of public trees. All cutting for the removal of sod and soil in order to
establish a finished grade within four (4) feet of existing trees must be done manually if
necessary. The top one (1) foot of all excavations in the tree planting terrace (area
between curb and property line) and within the dripline of public trees shall be backfilled
with clean, viable soil. No concrete, slurry, gravel, stone, sand, or other such materials
shall be used for backfill. Water shall be used to settle backfilled material. Restoration
shall be done to original grade, unless otherwise specified.
H. Overhead Clearance and Construction Set-up – The contractor shall notify the Town
Forester at least five (5) business days prior to construction set-up to discuss problems
of overhanging branches that may be damaged during construction or the moving of
equipment or buildings. If any pruning is necessary for proper clearance, pruning will
be coordinated by the Town Forester and costs absorbed by the contractor.
I.

Damage – Damage to public trees, shrubs and other plant material due to construction
operations shall be repaired only by the Parks, Recreation and Forestry Department.
The Town Forester may remove and replace any tree(s) which has been determined to
be excessively damaged. The costs of all such repairs, removals, replacements and
an amount of lost value will be the liability of the permit holder and billed accordingly.
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VI. Disease and Insect Problems
A. Dutch Elm Disease: Dutch Elm Disease is caused by the fungus Ceratocystis ulmi
attacking American elms by infecting the water carrying xylem vessels resulting in
wilting and eventual death of the tree. Spread of this disease is either via root grafts or
from overland spread via sap feeding elm bark beetles. Stopping the spread is virtually
impossible; however sanitation removals of dead elms to try and prevent the spread
where practical can limit or slow the spread of Dutch Elm Disease. Wood from infected
trees should either be debarked or destroyed to prevent further spread to new areas.
Pruning of American Elm in the Town of Greenville is prohibited from April 1st to
September 1st.
B. Gypsy Moth: The gypsy moth is an exotic insect that in its larvae stage feeds on the
leaves and can defoliate many tree species, especially oaks. The Town of Greenville
has been monitoring numbers since 2005. At this point in time, large scale control
efforts have not been necessary. The Town will continue to monitor the population and
take necessary action if needed.
C. Oak Wilt: Oak wilt is a disease caused by the fungus Ceratocystis fagacearum which
causes the water conducting vessels of oak trees to become plugged. Once the
vessels are plugged, water movement stops and the leaves wilt and fall from the tree.
Trees in the red oak family (pointed lobes) are highly susceptible and once infected can
die within a few weeks. Trees in the white oak family (rounded lobes) are much less
susceptible and can take months or years to die, or may even recover. Oak wilt is
spread by sap feeding Picnic Beetles or underground via root grafting. In an effort to
prevent the spread of Oak Wilt, the pruning of oaks is prohibited from April 1st to
September 1st.
D. Emerald Ash Borer: The Emerald Ash Borer (EAB) is an exotic beetle from Asia that
has become established in southeast Michigan that feeds on all ash (Fraxinus spp.)
trees. The larvae of the EAB feed in the cambium between the bark and the wood,
producing galleries that eventually girdle the branches killing them and the tree. As of
2006, EAB has not been found in Wisconsin; however the WDNR is confident that it is
a matter of time until they appear here. As of now there is limited research about the
control of EAB.
E. Transport of Firewood: Firewood can harbor many different invasive pests and
diseases, including the ones mentioned above, that are harmful to Wisconsin’s trees.
These pests and diseases are spread much faster via the transportation of firewood
than by natural means.
Because of this, it is recommended that firewood is not
transported more than 50 miles from its source. There are also State and Federal laws
regarding the transportation of firewood.
VII. Hazardous and Nuisance Trees
A. Hazardous Tree Policy – A hazardous tree is defined as any tree or portion thereof,
whether located on public or private property, which by reason of location or condition
constitutes an imminent danger to the health, safety or welfare of the general public.
Hazardous trees are considered a public nuisance and are therefore governed under
Section X of Town Ordinance #X.
B. Nuisance Tree Policy – Nuisance trees are defined and governed under Section X of
Town Ordinance # X.
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VIII. Tree Removal
A. Tree Removal Policy: There are many factors that contribute to transforming a tree
from an asset to a liability. They include disease, decay and structural damage which
can cause a tree to be structurally unsound, and therefore unsafe. It is the policy of the
Town to base tree removals on safety related criteria and liability.
B. Reasons for Removal:
1. The only person who may authorize the removal of a public tree is the Town
Forester or a designated agent of.
2. Trees located in the Town owned right of way, parks and other public property
are removed only when they are dead, dying, dangerous or condemned because of
disease.
3. Public trees that must be removed due to street reconstruction will be determined
by the Town Forester and the cost of said removals shall be assumed by the
reconstruction project funding.
4. Damage to any public tree that is determined, by the Town Forester, to require
removal shall be assumed by and charged to the individual causing the damage, if
known.
5. Certain situations may warrant the removal of a public tree for reasons other than
listed. These situations will be evaluated and determined by the Town Forester.
C. Safety Standards: All safety standards shall be in accordance, but not limited to, ANSI
Z133.1 Standards. Proper PPE shall be worn at all times while performing tree work.
D. Site:
1. Check the location and description of the tree on the work order before starting
the removal.
2. Vehicle and pedestrian traffic must be adequately warned and controlled prior to
and during removal operations.
3. If both lanes of traffic are to be closed during the removal operations, the Public
Works Supervisor, Fire Chief and County Dispatch must be notified prior to work
commencing.
4. Note the locations of all overhead lines, utilities, homeowner obstructions, etc.
and avoid or take necessary precautions to work around.
5. All residents and pedestrians are to be treated with respect and courtesy at all
times, regardless of circumstances.
E. Removal Procedure:
1. Trees shall be removed using the safest and most efficient arboricultural
practices.
2. All precautions shall be made to prevent damage to any public or private
property. A walk around should be conducted prior to beginning work to determine
any preexisting conditions, problems or concerns. Any damage that occurs should
be reported to the Town Forester immediately.
3. To avoid damage to property below, any limb that cannot be appropriately
controlled while being cut shall have a rope or ropes attached.
4. No equipment shall be left at the work site overnight.
5. Climbing spikes or spurs may be used only during the removal of a tree.
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F. Clean-up:
1. At the end of each working day, all limbs, branches, twigs and debris shall be
cleaned up before leaving the work area.
2. Any wood generated from the removal process may be offered to the adjacent
property owner providing:
a. The wood is placed off of the right of way.
b. The Town employee is not to perform extra work for the said property owner.
(i.e. cutting wood into firewood size pieces, stacking wood, etc.)
3. If the property owner does not want the wood then it shall be cleaned up and
hauled to the yard waste site prior to the end of the day. At no time shall wood be
left in the right of way overnight or without safety cones during the work day.
4. Report all unusual situations or conditions to the Town Forester as soon as
possible.
IX. Stump Removal
A. Underground Utilities: Diggers Hotline shall be contacted at least three days prior to
any stump grinding operations.
B. Stump Removal Operations:
1. Stump removal will be performed by qualified Town employees or will be
contracted out to a professional service.
2. All precautions shall be made to limit flying debris and damaging private property.
3. All stumps are to be removed completely or to a depth of eighteen (18) inches,
whichever is reached first.
4. All surface roots and mounded turf shall be ground down to final grade for a
radius of ten (10) feet around the stump.
5. Any stump grindings and holes that are not immediately cleaned up shall be
barricaded or coned to alert vehicles and pedestrians of a hazardous situation.
C. Clean Up:
1. All of the debris generated from stump grinding operations located outside the
hole and at least one half of the debris in the hole shall be removed from the site.
2. The hole shall be filled with clean topsoil and the site graded and seeded to a
finish grade.
3. It is the responsibility of the property owner to water and establish the newly
seeded grass in these locations.
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X. Miscellaneous Maintenance Practices
A. Fertilization: The Town does not, in general, fertilize public trees. A resident who
wishes to fertilize a street tree adjacent to their property shall request written
permission from the Town. The Town Forester has the authority to approve or deny a
fertilization request. The Town may fertilize public trees in the instance where a tree(s)
is suffering from a problem related to nutrient deficiency. A soil test will be performed
prior to the application of fertilizer to determine the proper nutrient content. All
fertilization shall adhere to ANSI A300.
B. Cabling and Bracing: Tree support systems are used to provide supplemental support
to leaders, individual branches, and/or entire trees by limiting their movement. When a
tree has a structural defect or condition that poses a high risk of failure, a supplemental
support system can often reduce the risk. However, not all potential hazards can be
mitigated by their installation. It is essential that each tree be carefully examined for
risk of failure by a qualified arborist to ensure that the system will achieve its objective
of providing added support, without increasing the risk of tree failure. Cabling and
bracing shall only be done by an experienced and qualified certified arborist and shall
follow ANSI A300 and the International Society of Arboriculture’s companion
publication Best Management Practices – Tree Support Systems: Cabling, Bracing and
Guying (2001).
C. Spraying: The Town, in general, limits the use of pesticides on its public trees.
Applications may be done for the control of specific diseases or insects with proper
timing and materials to obtain the desired level of control. Suitable precautions shall be
taken to protect and warn the public that spraying is being done. All application
practices shall conform to the appropriate State and Federal regulations. A resident
who wishes to apply pesticides to a street tree adjacent to their property shall request
written permission from the Town. The Town Forester has the authority to approve or
deny a pesticide application request.
XI. Digger’s Hotline and Local Utilities
Digger’s Hotline (1-800-242-8511) and all appropriate local utilities companies must be
notified prior to any underground excavation, including but not limited to: tree planting, stump
removal and root repair. Three business days are customarily required as sufficient notice for the
processing of locates. Proper marking of excavation sites prior to calling ensures that no
resident, employee or utility are at risk from damage to unmarked utilities. Work within 18” of any
underground utility requires hand digging to expose the facility and prevent unnecessary damage
to utilities. Private utilities (i.e. irrigation, pet fences, private lighting) located within the right of
way shall be marked by the adjacent property owner at their expense. The Town will not assure
responsibility for any damage as a result of any unmarked private utilities in the right of way as
they are prohibited.
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TOWN OF GREENVILLE
RIGHT OF WAY LANDSCAPING PERMIT APPLICATION
As required by Ordinance Number 43
A permit must be obtained from the Town of Greenville prior to any landscape activities
being performed within any Town Right of Way. This is typically 15’ from the curb. If
you are unsure of the right of way location please call and ask. All landscaping in the
right of way must adhere to the regulations set forth by the ordinance in order for a
permit to be issued.
Site Address: ____________________________________________________________
Name of Applicant: _______________________________________________________
Street Address: ___________________________________________________________
City-State-Zip: ______________________________ Phone: ______________________

Estimated date of landscape work: ___________________________________________
Description of planned landscaping:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Please attach a copy of a landscape design detailing location and names of all plants
and landscape materials. A $20 processing fee must be submitted with this
application.
Signature of Applicant: ____________________________ Date: __________________
Any and all damage sustained to any landscaping in the right of way, regardless of cause, is the sole
responsibility of the property owner. The Town of Greenville will not repair or incur the cost of
repairs to any such damage.
Please Return To:

Town of Greenville
Attn: Town Forester
P.O. Box 60
W6860 Parkview Dr.
Greenville, WI 54942
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TOWN OF GREENVILLE
RIGHT OF WAY LANDSCAPING PERMIT
As required by Ordinance Number 43

Permit No. ______________

Site Address: ____________________________________________________________
Name of Applicant: _______________________________________________________
Street Address: ___________________________________________________________
City-State-Zip: ______________________________ Phone: ______________________

Approved: ______
Landscaping Description: __________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
Allowable Work Period: ________________________________________________

Denied: _______
Reason for Denial: _______________________________________________________
_______________________________________________________________________
_______________________________________________________________________
If work is not completed within the allowable landscaping period, and landscaping
is still desired, another permit must be issued. This permit is only valid for the
work described by this permit.
_______________________________________________________________________
TONY NOWAK
Town Forester
Date
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Figure 1 – Proper Tree Planting Technique
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Figure 2 – Proper Pruning Technique

Figure 3 – Extent of Tree Protection Zone
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Figure 4 – How Boring Saves Trees
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TOWN OF GREENVILLE
Parks, Recreation and Forestry Department
Forestry Construction Permit
Company Name:__________________________________________________________
Company Address:________________________________________________________
Contact Person:______________________ Phone Number:_______________________
Site Address:_____________________________________________________________
________________________________________________________________________
________________________________________________________________________
Description of Construction (attach blueprints):__________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Proposed Start Date:_______________ Proposed Completion Date:_________________
To be filled out by Forestry Department

Proposed work must be done in accordance with the following directives:_____________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
The applicant agrees to perform the described work in a proper manner according to the conditions set forth above,
as well as the Town of Greenville Urban Forestry Ordinance and the Town of Greenville Arboricultural
Specifications Manual. Issuance of the permit creates no legal liability, express or implied, on the Department or
Municipality; and certifies that all the above information is true. The applicant must show proof of having necessary
limits of insurance for proposed work.

Signature of Authorized Company Representative:_______________________________
Town Forester:___________________________________________________________
Permit Issued:__________ Permit Expires:___________ Permit Number:____________
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Sample Tree Protection Provisions
Intent
These provisions are intended to provide standards and guidelines for the preservation of trees as
part of the land development and/or building construction process. The Village of Shorewood
finds that such preservation is necessary to promote the general health and welfare of the
community by making the Village a more attractive place to live, protect watercourses and
ecology, provide a healthy living environment, and to better maintain control of flooding, noise,
glare, and soil erosion. The Village further finds that trees provide beneficial oxygen while
reducing the levels of harmful carbon dioxide and reduce air pollution, purify water, and stabilize
soil. Trees also provide wildlife habitat and shade, cool the land, reduce noise, and provide an
aesthetic value to the land.

Definitions
Certified Arborist: An individual who is trained in the art and science of planting, caring for
and maintaining individual trees. And one who has passed the certification examination
sponsored by the International Society of Arboriculture and who maintains a current
certification.
Diameter-at-Breast-Height (DBH): A standard measure of tree trunk size measured at 4.5’
above ground level, on the uphill side.
Qualified Arborist: A worker who, through related training and on-the-job experience, is
familiar with the hazards of pruning, trimming, repairing, maintaining, or removing trees, and
with the equipment used in such operations, and has demonstrated his/her ability in the
performance of the special techniques involved
Specimen Tree(s) or Stand: Any tree or group of trees which has been determined to be of
high value because of its species, size, age, historic significance or other criteria as designated by
the Village of Shorewood.
Tree Protection Zone (TPZ): A fenced area around a tree or group of trees that will not be
disturbed by construction activities.
Village Forester: Individual in charge of enforcing the provisions of these specifications.

Sample - Specimen Tree List - Village of
Shorewood
SPECIES
American Basswood
Sugar Maple

Min. DBH
20"
12"

SPECIES
Common Hackberry
American Beech

Min. DBH
16"
12"
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SPECIES
All Serviceberries
Musclewood
All Hickories
Black Walnut
Eastern Red Cedar
Tamarack or Larch
Kentucky Coffeetree

Min. DBH
6"
6"
12"
12"
8"
12"
12"

SPECIES
All Oaks
White Pine
Butternut
Black Cherry
Ironwood
White Cedar

Min. DBH
12"
12"
12"
12"
6"
12"

Calculating the Optimal Tree Protection Zone
1. Evaluate the species tolerance of the specimen tree: good, moderate, or poor (see Table 1).
2. Identify specimen tree age: young, mature, or overmature.
3. Using Table 2, find the distance (in feet) from the trunk that should be protected per inch of
trunk diameter.
4. Multiply the distance by the trunk diameter to calculate the optimum radius (in feet) for the
tree protection zone.
Examples
A healthy 50-year-old, 15” diameter Northern Red Oak (Quercus rubra) (good
tolerance, mature age):
0.75’ x 15” = 11.25’ radius tree protection zone
A declining 90-year-old, 26” diameter Shagbark hickory (Carya ovata) (intermediate
tolerance, overmature age):
1.25’ x 26” = 32.5’ radius tree protection zone
The above tables and formulas are strictly guidelines, not an absolute rule, and may need to be
adjusted in the field to meet local conditions and design criteria. It is best and least expensive to
protect trees in groupings during construction. Groupings offer the best protection for soil, root
systems and associated plants.
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Table 1. Size and Tolerance of Tree Species to Construction Impacts.
This table represents information from three publications: Tree Characteristics, Protecting Trees
from Construction Damage, Minnesota Extension Service, University of Minnesota; The Response
of Ohio's Native and Naturalized Trees to Construction Activity, T. Davis Sydnor, School of
Natural Resources, The Ohio State University; and Relative Tolerance of Tree Species to
Construction Damage, Kim D. Coder, The University of Georgia Cooperative Extension Service,
Forest Resources Unit.
Tolerance to construction impact can vary greatly according to site characteristics such as soil
depth, individual tree characteristics such as rooting habit, prevailing weather conditions such as
drought, and the degree of construction impact.

SPECIES
Norway Spruce
Colorado Spruce
White Pine

ROOT

SOIL
COMPACTION
AND

MATURE
CROWN
SPREAD

HAZARD
POTENTIAL

SEVERANCE

FLOODING

(FEET)

RATING*

COMMENTS
vulnerable to windthrow

tolerant

tolerant

20-30

medium

intermediate

tolerant

20-30

medium

vulnerable to windthrow

tolerant

sensitive

40-60

medium

sensitive to drainage changes

Austrian Pine

tolerant

sensitive

30-50

medium

sensitive to poor drainage

Scotch Pine

tolerant

sensitive

30-50

medium

sensitive to poor drainage

Tamarack or Larch

tolerant

tolerant

15-25

medium

Red Cedar

tolerant

sensitive

10-20

low

White Cedar

tolerant

tolerant

10-20

low

All Firs

tolerant

sensitive

10-20

medium
medium

Horsechestnut

sensitive

sensitive

30-40

intermediate

intermediate

40-50

medium

Butternut

sensitive

sensitive

50-60

medium

Redbud

intermediate

intermediate

25-35

low

tolerant

tolerant

35-50

high

Kentucky Coffeetree

All Mulberries
Sycamore
Pagoda Dogwood
Ironwood

tolerant

tolerant

60-80

low

intermediate

intermediate

15-20

low

sensitive

sensitive

20-30

low

Musclewood

sensitive

sensitive

20-30

low

All Hickories

intermediate

sensitive

30-40

medium

Amur Corktree

medium

sensitive to increased light and heat

sensitive to increased light and heat

intermediate

intermediate

30-40

Hackberry

tolerant

intermediate

40-50

low

Ohio Buckeye

sensitive

sensitive

30-40

medium

Catalpa

intermediate

tolerant

30-50

medium

Bur Oak

tolerant

tolerant

40-80

low

Red Oak

tolerant

sensitive

40-50

low

White Oaks

sensitive

sensitive

50-90

low

Sugar Maple

tolerant

sensitive

60-80

medium

sensitive to fill

Red Maple

tolerant

tolerant

40-60

medium

sensitive to wounding

Norway Maple
Black Cherry
White Ash

tolerant

tolerant

60-80

medium

intermediate

sensitive

40-50

low
medium

tolerant

intermediate

40-70

All Serviceberries

intermediate

intermediate

15-20

low

American Beech

sensitive

sensitive

30-50

medium

sensitive to fill
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SPECIES
European Beech

SOIL

MATURE

HAZARD

ROOT

COMPACTION
AND

CROWN
SPREAD

POTENTIAL

SEVERANCE

FLOODING

(FEET)

RATING*

COMMENTS

sensitive

sensitive

40-60

medium

sensitive to fill

Honeylocust

tolerant

tolerant

50-75

medium

Black Walnut

sensitive

intermediate

50-70

medium

*Hazard Potential Rating refers to the relative potential for a tree to become hazardous due to its large size and likelihood of breakage
or decay. For a tree to be considered hazardous, a likely "target" (e.g., a person, a house, or car) must be present. A high rating does not
imply that an individual tree is likely to fail.

TABLE 2. Guidelines for Tree Protection Zones
Distances to be increased for trees of poor vigor and to protect young and other trees
with low branching from severe pruning of limbs. Table adapted from table provided
courtesy of the International Society of Arboriculture
SPECIES TOLERANCE
TO IMPACTS
tolerant

intermediate

sensitive

TREE AGE

DISTANCE FROM TRUNK*
(feet per inch of DBH)

young
<1/4 life expectancy

0.5'

middle aged
1/4 - 3/4 life expectancy

0.75'

mature
>3/4 life expectancy

1.0'

young

0.75'

middle aged

1.0'

mature

1.25'

young

1.0'

middle aged

1.25'

mature

1.5'

* These distances are based on a tree's tolerance to root pruning and soil disturbance and may not
be adequate to protect branches of young trees or other trees with low branching. Because severe
pruning would destroy the form of such trees, fencing at the dripline or beyond is required.
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Site Clearing Specifications
The following work must be accomplished before any demolition or site clearing activity occurs
within 50 feet of specimen trees:
1. The site clearance/demolition contractor is required to meet with the Village Forester at the
site prior to beginning work to review all work procedures, access and haul routes, and tree
protection measures.
2. Limits of all TPZ(s) shall be staked by the contractor in the field. A 4-foot plastic, wood or
chain link fence with posts sunk in the ground at no more than 10’ on center shall be erected to
enclose each TPZ. Weather resistant signs with the wording: KEEP OUT – TREE
PROTECTION ZONE shall be erected by the contractor at each TPZ. Signs shall be placed a
minimum of 30’ on center on the TPZ fencing. Each TPZ shall have a minimum of one sign.
3. Tree(s) to be removed that have branches extending into the canopy of tree(s) to remain must
be removed by a qualified arborist and not by demolition or construction contractors. The
qualified arborist shall remove the tree in a manner that causes no damage to the tree(s) and
understory to remain.
4. Any brush clearing required within the TPZ shall be accomplished by a qualified arborist
using hand-operated equipment.
5. Trees to be removed shall be felled so as to fall away from TBZ(s) and to avoid pulling and
breaking of roots to remain.
6. Trees to be removed within the tree protection zone shall be removed by a qualified arborist.
The trees shall be cut near ground level and the stump ground out.
7. All downed brush and trees shall be removed from the TPZ either by hand or with equipment
sitting outside the TPZ. Extraction shall occur by lifting the material out, not by skidding it
across the ground.
8. Brush shall be chipped and hauled offsite or stored to be used as a buffer over root zones.
9. Structures and underground features to be removed within the TPZ shall use the smallest
equipment possible and operate from outside the TPZ. The Village Forester shall be on site
during all operations within the TPZ to monitor demolition activities.
10. All trees to be pruned in accordance with the provided Pruning Specifications.
11. Any damage to trees due to clearing or demolition activities shall be reported to the Village
Forester within 6 hours so remedial action can be taken. Timeliness is critical to tree health.
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12. If temporary haul or access roads must pass over the root areas of trees to be retained, a
roadbed shall be constructed by laying appropriate geo-textile fabric on the surface and covering
with 8 inches of mulch or gravel to protect the soil from compaction. The road bed material
shall be replenished as necessary to maintain an 8-inch depth.

Pruning Specifications
1. All pruning shall be performed by a qualified arborist under the direct, on-site supervision of
a Certified Arborist.
2. All pruning shall be in accordance with the ANSI A300 Pruning Standard (American
National Standard for Tree Care Operations) and adhere to the most recent edition of ANSI
Z133.1 Safety Requirements for Tree Care Operations.
3. Where temporary clearance is needed for access, branches shall be tied back to hold them out
of the clearance zone.
4. Pruning shall not be performed on Oaks or Elms during the time period of April 15th thru
September 1st due to the potential spread of Oak Wilt and Dutch Elm disease.
5. Interior branches shall not be stripped out.
6. Pruning cuts larger than 4 inches in diameter, except for deadwood, shall be avoided.
7. No more than 20 percent of live foliage shall be removed within the trees.
8. Brush shall be chipped and chips shall be spread underneath trees within the TPZ to a
maximum depth of 6 inches, leaving the trunk clear of mulch.

Construction Specifications
1. Before beginning work, the contractor is required to meet with the Village Forester at the site
to review all work procedures, access routes, utility corridors, storage areas, and tree protection
measures.
2. Fences have been erected and sign have been posted to protect trees to be preserved. Fences
define a specific protection zone for each tree or group of trees. Fences and signs are to remain
until all site work has been completed. Fences or signs may not be relocated or removed without
the permission of the Village Forester.
3. Construction trailers and traffic and storage areas must remain outside fenced areas at all
times.
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4. All underground utilities and drain or irrigation lines shall be routed outside the TPZ. If lines
must traverse the protection area, they shall be tunneled or bored under the tree. (See Table 3)
Utilities shall be placed in a common trench where practical. Soil removed from trenches shall
be placed on the side away from trees and replaced as soon as possible. Trench walls shall be
shored rather than sloped to reduce trench width.
Table 3. Trench Augering Distances
The distance from tree face for augering in each direction
if trench is located within a particular radius of a TPZ
(Morell 1984).
Tree Diameter
(DBH)
0-2"
3-4"
5-9"
10-14"
15-19"
over 19"

Auger distance from
face of tree
1'
2'
5'
10'
12'
15'

5. No materials, equipment, spoil, or waste or washout water may be deposited, stored, or
parked within the TPZ.
6. Additional tree pruning required for clearance during construction must be performed by a
qualified arborist and not by construction personnel.
7. Any herbicides placed under paving materials must be safe for use around trees and labeled
for that use. Any pesticides used on site must be tree-safe and not easily transported by water.
8. If injury should occur to any tree during construction, it should be evaluated as soon as
possible by the Village Forester so that appropriate treatments can be applied.
9. Any grading, construction, demolition, or other work that is expected to encounter tree roots
must be monitored by the Village Forester. Specific locations or tree tag numbers shall be
identified prior to work commencing.
10. Erosion control devices such as silt fencing, debris basins, and water diversion structures
shall be installed to prevent siltation and/or erosion within the TPZ.
11. Before grading, pad preparation, or excavation for foundations, footings, walls, or trenching,
specimen tag # trees, shall be root pruned 1 foot outside the TPZ by cutting all roots cleanly to a
depth of 36 inches, normal depth of root penetration. Roots shall be cut manually digging a
trench and cutting exposed roots with a saw, vibrating knife, rock saw, a narrow trencher with
sharp blades, or other approved root-pruning equipment.
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12. Any roots damaged during grading or construction shall be exposed to sound tissue and cut
cleanly with a saw or other appropriate sharp cutting instrument.
13. If temporary haul or access roads must pass over the root areas of trees to be retained, a
roadbed shall be constructed by laying appropriate geo-textile fabric on the surface and covering
with 8 inches of mulch or gravel to protect the soil from compaction. The road bed material
shall be replenished as necessary to maintain an 8-inch depth.
14. Spoil from trenches, basements, or other excavations shall not be placed within the TPZ,
either temporarily or permanently.
15. No burn piles or debris pits shall be placed within the TPZ. No ashes, debris, or garbage may
be dumped or buried within the TPZ.
16. Maintain fire-safe areas around fenced areas. Also, no heat sources, flames, ignition sources,
or smoking is allowed near mulch or trees.

Grading
1. Maintain the root flare at the bottom of trees. Do not bury the trunk flare.
2. For small grade changes (1 to 2 feet) slope to natural grade rather than construct a retaining
wall. For larger grade changes, retaining walls can increase the distance of natural grade and
therefore should be considered.
3. Within or in close proximity to a TPZ, adjust surrounding grades to match base trunk
elevation as closely as possible.
4. Where grade must be raised, determine the location of the proposed structure on the fill area,
plus required overbuild. If within a TPZ, a retaining wall may be required at that location.
5. If TPZ is in a low area that will collect water, a drain shall be installed as far from the tree as
possible, near the retaining wall. Fine grade the area by hand to create flow to the drain.
6. Where required grade changes prohibit the establishment of an adequate TPZ, the tree/trees
shall be removed and replanting of appropriate trees (per mitigation requirements). Planting for
that location shall be performed after final grades are installed.

Mitigation Requirements for Specimen Trees
1. Report any damage or injury to specimen trees within 6 hours to the Village Forester so that
mitigation can take place.
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2. If inadvertent compaction occurs in the upper 12” of soil within the TPZ, the soil shall be
loosened by a method approved by the Village Forester, such as vertical mulching or soil
fracturing.
3. Irrigate to wet the soil within the TPZ during periods of drought as specified by the Village
Forester.
4. Where roots 2” and larger are encountered in trenches, they must be cleanly cut back to a
sound lateral root. All exposed root areas within the TPZ shall be backfilled or covered within
one hour. If this cannot be accomplished, then the roots shall be covered with layered wet burlap
until backfilling can occur to reduce evaporation from trench walls.
5. If bark or trunk wounding should occur, current bark tracing and treatment methods shall be
performed by a qualified arborist within two days.
6. Where injury occurs to branches, within 5 days, the broken or torn branch shall be cut back
to an appropriate branch capable of resuming terminal growth. Work shall be performed by a
qualified arborist. If foliage is heat scorched from equipment exhaust pipes, the Village Forester
shall be informed within 6 hours.
7. Where a specimen tree is removed by design or error, replacement shall be at a ratio of 1” of
DBH of replacement for every 1” of DBH of removal. Replacement trees shall be of a size and
species as determined by the Village of Shorewood.
8. If a specimen tree incurs significant damage to its roots, bole or crown, the Village Forester
will determine the Tree Appraisal value. This will be determined by adjusting the tree’s basic
value by its species, location and condition using the most recent edition of the Guide for Plant
Appraisal, published by the Council of Tree and Landscape Appraisers. The formula and
appraisal methods used shall be noted.

Alternative Construction Techniques
1. Where grades are to be raised, excavation towards trees is minimized with L-type footings,
with the L of the footing extending towards the fill and away from the tree. In cuts, the footing
shall extend towards the cut and away from the tree.
2. For grade changes over 5 feet, two or more smaller retaining walls shall be considered and
stepped down the slope to reduce the mass of a larger single wall.
3. Where structures must be placed close to a TPZ, alternative footing designs shall be
considered. These include: the use of custom footings in the vicinity of trees that bridge over
tree roots; cantilevering the structure, so the building extends outward from the footing; and
installing a raised foundation with discontinuous footings (piers).
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Aftercare
1. Avoid putting trees in stress for several years after construction. Water during periods of
drought and treat for insect and disease infestations when they arise.
2. Contact a Certified Arborist about whether fertilizing trees is appropriate. Be sure not to
overdo it. Trees with damaged roots can’t take up and utilize excessive amounts of fertilizer.
Also consider mycorrhizae applications to assist with root regeneration and Cambistat (a plant
growth regulator) to redirect the root to shoot ratio to producing more root growth.
3. Aerate compacted soils if there are large trees on the site where roots are growing in
compacted areas of the site. Aeration can be done to shallow depth with standard core aerators
or to deeper depths by vertical mulching with air spades or gas powered augers.
3. If root damage or loss should occur, estimate the percentage of damage or loss and thin out
the top in direct proportion to root loss.
4. Protect root zones of both existing and newly planted trees with 3 to 4 inches of organic
mulch. Keep mulch several inches away from the trunk base and mulch all the way to the
dripline where feasible.
5. Keep competing vegetation especially grass away from trees. Consider alternative
landscaping in the areas beneath trees. Use native plants and groundcovers that can provide a
variety of sizes, colors and forms beneath preserved trees. These plantings preserve tree root
systems, conserve water and reduce the reliance on fertilizers and pesticides.
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