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March 31, 2002

Mr. Peter Narsavage

DLZ Ohio Inc.

6121 Huntley Road
Columbus; OH 43229-1003

Dear Mr. Narsavage:

A physical inspection of the trees on the state-owned portion of the dam at Buckeye
Lake was made between February 16 and March 10, 2002 as requested. Trees
were tagged with a metal tag using an aluminum nail to prevent damage to the tree
and to equipment. Trees were identified by genus and species. Tree diameters
were measured at 4.5 feet. Trees were located using a Garmin Vista hand held GPS
unit. Locations were also noted on the drawings dated September 20, 1995 that you
provided. Tree condition was evaluated and notes were taken for unusual situations
or conditions. | was asked to provide estimates of growth over the next twenty years.
Estimates of the amount of soil that might be dislodged during a windfall at present
and twenty years into the future were also requested.

The report follows with observations first then maintenance recommendations. Last
are recommendations for removals of four trees. Data is presented for each tree on
the dam between Lieb’s Island and the Buckeye Lake Yacht Club. Tables 1 & 2
contain information about each plant and constitute the bulk of the report.

Sincerely,

T. Davis Sydnor, Ph.D.
Arboricultural, Urban Forestry, and Horticuitural Consultant



® Page?2 i March 31, 2002

TREES ON THE DAM AT BUCKEYE LAKE
by
T. Davis Sydnor

Tree location and tags — All trees were tagged on the lakeside of the tree with an
aluminum tag. Numbers ranged from 1-318 with tags 24, 28 and 103 being lost
during tagging. Trees were located on the drawings dated September 20, 1995 that
you provided. Trees were also located using a Garmin Vista hand held GPS unit.
The longitude and latitude, in degrees and fractional degrees, are given in Column 8
of Table 1. Tables 1 and 2 are ordered by tag number in column 1 of both tables to
facilitate locating the trees on the drawings, tables and on the ground. Numbers
begin with #1 at Lieb’s Island proceeding north along the west bank dam and then
east along the north bank dam to the Buckeye Lake Yacht Club. No trees were
found east of the yacht club.

Tree size - Tree diameters were measured at 4.5 feet, even for small trees, to allow
a comparison of tree sizes except a diameter of 1-inch was assigned for trees less
than 4.5 feet tall. Where trees were multi-leadered at 4.5 feet the cross sectional
areas of each stem was calculated and added to give the total cross-sectional area of
all stems. The diameter was then calculated from the total cross-sectional area by
using the formula CSA = r (d/2)%

The sizes of individual trees are given in Column 5 of Table 1. Trees ranged in size
from 1 to 57.5-inch diameter. There were 73 trees (23.2%) that were less than 12-
inch diameter. One hundred and twelve moderate sized trees ranged from 12 to 24-
inch diameter (35.6%). Larger trees (larger than 24-inch diameter) were the largest
group and composed 41.2% of the 315 trees surveyed. ldeally, an even distribution
is desired to reduce maintenance costs as some insects and /or diseases
preferentially attack a particular size category.

Tree growth and life expectancy— Tree growth varies greatly and is influenced by
many factors such as genetics, understock, nutritional levels of the soil,
environmental stress, pruning, soil type, fertilization rates, insect and disease
populations, air temperature, soil temperature, degree of wounding, rainfall, and
frequency of irrigation. Other factors are possible as well and many cannot be
projected forward. Needless to say, projected growth is an estimate. The estimated
growth rate is based on my experience, the current condition of the tree, its current
growth rate, the species of tree, and the conditions at the site. Notes found in
Column 9 of Table 1 are another factor weighed in estimating growth rates. The size
of each tree is projected for twenty years in the future and is given in Column 6 of
Table 1. When a tree was estimated to have less than twenty-year life span
remaining, “dead” was entered rather than giving an estimated size.

Tree identity — Biological diversity is extremely important in protecting trees in the
landscape. A commonly employed technique to insure diversity is to use the 10-20-
30 rule. Urban foresters commonly employ this rule as a means of protecting the
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urban forest canopy. Using this rule no more than 10% of the tree canopy should be
one species to include all cultivars of that species. No more than 20% of the canopy
should be devoted to one genus and no more than 30% of the tree canopy should be

comprised of one family.

Maples to include boxelders are the largest group (183 trees) and include 101 silver,
36 sugar, 19 Norway, 15 red maples and 12 boxelders. Maples represent 58% of
the trees and are thus over represented. No other species of tree constituted more
than 6% of the total. Hackberry constituted 6% while white ash represented 5% of
the trees. Oaks, honeylocust and crabapples were each 3% of the population and
22% were other less common species. Clearly, maples are represented in higher
numbers than is desirable. Silver maple is longer lived in man-dominated sites and
its longevity is seen in its heavy representation in the population of trees along the
dam. Despite the durability of silver, sugar and Norway maples, additional plantings
should feature other types of trees than the maples.

Large silver maples comprise 59.5 % of the large trees (>24-inch diameter) along the
dam. Thus larger trees have an even higher percentage of the population
represented by a single species. This is due in part to the longer service life of silver
maple but other plants should be favored in future plantings.

Tree condition — Condition was rated on a scale from 1-5 in Column 7 of Table 1.
The scale was 5 = excellent, 4 = good, 3 = average, 2 = poor and 1 = declining or
dead. Generally, good and excellent ratings were found in smaller trees. The poorer
ratings of 1&2 were less common. Declining trees were judged to have less than a
twenty-year life span remaining.

Condition ratings were based primarily on twig extension and callus growth as the
evaluations were made during the dormant season (February and March 2002).
While this time of the year is a good time for a one-time evaluation, some information
is better identified during the growing season when the foliage is available for
inspection.

Aerial growth patterns — Under normal conditions a young tree (<12-inch diameter)
tends be 1.5 times higher than broad. As trees mature, they tend to get broader with
age if the trees are not growing under forest conditions with intense competition for
light. In the high light conditions found along the dam, many leaders grow and
compete for dominance resulting in a wider and shorter crown. Tops of trees may be
lost as branches blow out as codominant leaders are often poorly attached. This
situation makes the tree less prone to windthrow. High light also allows trees to
retain lower branches. The lower and wider crown allows the canopy to shed wind
more efficiently resulting in resistance to windthrow thus protecting the dam.

Trees are being limbed to heights of fifteen feet or more. Residents are actively
removing lower branches of trees along the dam. This is to be expected since lower
branches would obscure views of the lake by residents in their homes. Residents
should be cautioned against lifting the crowns too severely as this might predispose
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the tree to windthrow. An ideal live crown ration would be 50-66%. Stated otherwise
50-66 % of the tree height should have live branches.

Growth adaptations to high winds - In areas of the dam where trees are subject to
higher wind loading, aerial portions of the trees adapt to the stress still further.
Branches are shed on the windward side of the tree allowing the tree to shed wind
loads. Growth rates will be further reduced on the windward side of the tree. The
main stem of the trees will become oval with the long axis in line with the prevailing
winds. These conditions were not noted during the inspection. Winds across the
lake do not appear to be high enough to be of concem and well within the trees’
ability to adapt to conditions along the dam.

In general, the higher winds at Buckeye Lake tend to come out of the north and west
but winds out of the south and west are common. Trees along the dam are protected
by homes:from winds out of the north or west. Northerly and westerly winds would
tend to make trees fail toward the lake and provide some protection for the
residences. Trees are likely to have adapted to winds out of the south.

Topping — Topping is common at Buckeye Lake. Fifty-nine trees or 18.7% of the
315 trees were noted as having been topped. This is not a recommended
arboricultural pruning practice. Topping encourages the formation of co-dominant
leaders and can destabilize the tree. Interestingly, it increases the probability of a
tree failure but decreases the likelihood of windthrow. In my judgment, the likelihood
of windthrow approaches zero under these conditions. The tree height is reduced,
trees are wider than nomal, and branch attachments are weakened. Decay will
enter pruning wounds and increase the likelihood of a trunk failure. Despite the fact
that this is not recommended, the dam is protected from the one type of tree failure
that can affect the stability of the dam.

Interception of rainfall by tree canopies —Approximately 20% of the rainfall falling
during moderate rainfall events is intercepted by tree canopies. Rain evaporates in
the tree canopy before reaching the ground. A higher percentage of the rain is
intercepted in light showers. Who has not ducked under a tree for protection during a
shower? The force with which rain impacts the soil is also reduced. Soil erosion is
moderated by reducing the force of and amount of rain reaching the soil surface.
Thus the trees are providing some protection for the dam in this manner.

Tree root growth patterns — It is a popular misconception that trees are deeper
rooted than grasses. Trees and grasses are rooted in the top eighteen inches of soil
for the same reason. Tree roots require oxygen to grow and oxygen levels approach
zero as soil depth reaches eighteen inches. In the trunk flair region, the roots are
large and buttress the tree against windthrow. The root crown also provides food
storage, mainly starch, for the plant. As we go away from the tree, we reach a zone
of rapid taper where the diameter of the root drops rapidly. Transport roots then
connect the feeder roots with the tree. Transport roots may grow out 1.5 to 2.5 times
the height of the tree. Transport roots are shaped like ropes and are generally less
than an inch in diameter and function in nutrient and water uptake. Feeder roots are
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tiny, hair-like, and normally found in the top few inches of soil. Feeder roots are very
short lived as they are constantly dying and being regenerated.

When subjected to high prevailing winds roots adapt to the stress. More buttressing
will be seen on the side impacted by the prevailing wind. In Ohio, this tends to be
toward the northwest. Some buttressing was seen but it does not suggest unusual
wind conditions. This might be expected where winds are channelized as might
happen between buildings. This represents a natural adaptation to the site and is
common for trees. In this instance, it protects the tree against windthrow and thus
the dam.

Levee armoring by roots — Roots are well known for their ability to stabilize slopes.
Many environmental groups use this fact to stop logging in national forests. Tree
roots have been shown to increase shear strength of soils both in the lab (Gray and
Ohashi 1983) and in the field (Ziemer 1981). Field surveys in Missouri noted greatly
increased numbers of levee breaks during the 1993 floods where the levees did not
have forested buffers or woody vegetation on the levee (Wallace et. al. 1994)
Wallace goes on to recommend woody vegetation on levees. Shields and Gray
(1993) also suggested that woody levee cover is a critical element in increasing levee
integrity. Scheifele (1928) was an early advocate of woody vegetation based on his
experience and observations following a flood near Memphis TN in 1927.

Soil displacement by windthrown trees — While windthrow is an unlikely event, soil
would be displaced in such a situation. Roots grow outward and not down as noted
above. Roots are generally confined to the top eighteen inches of soil in Ohio soils.
Table 2 (columns 8 & 9) gives the rootplate radius in inches for each tree that might
be displaced in a windthrow event. Column 8 gives the rootplate radius now and
column 9 estimates the rootplate twenty years into the future. The estimated root
plate radii were obtained by interpreting data from Mattheck and Breloer (1994). The
data appears to overestimate the rootball that would be dislodged and is from work
done in northemn Europe. The root ball depths would be shallow and would rarely
extend deeper than eighteen inches. The average soil depth displaced would be
nine inches.

Rootplate displacements during windthrow would be reduced by a tree’s proximity to
sidewalks, buildings, walls, and decks. Rootplate displacement is also significantly
reduced by the presence of crown rot fungi.

A large tree failed a few weeks prior to the inspection. A resident was fishing near
the site and reported that 2-3 feet of soil was displaced beyond the trunk with the
depth extending to eighteen inches and averaging about nine inches deep. The
resident reported that he was astounded to see how shallowly the tree was rooted.
The report by the resident is consistent with this report.

Piping concerns — Piping has been suggested as a concem along dams and levees
(Gray et al 1991). While dead tree roots have been suspected, | found no evidence
of root involvement in the literature. This is similar to the experience of others (Gray
et al 1991). This appears to ignore my observations that decay in roots does not
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leave holes in the soil. As a root begins to decay, the decaying organic matter will be
preferentially colonized by additional roots from nearby plants such as grasses,
shrubs, and trees. The root channel remains filled with roots and thus does not
provide the open channel needed to propagate piping.

In my judgment, animal burrows are a more likely concem since piping requires
fractures in the soil to be propagated (Gray et al 1991). . Chipmunk and groundhog
burrows were seen during the inspection. Animal burrows must be open to water
movement and thus could propagate piping. Trees discourage animal burrows by
providing roosts and open views for predators. Tall grasses, perennials, and shrubs
favor small animals by hiding them and providing food.

Tree failure patterns — Major failures in trees tend to occur in one of three areas:
root crowns, the main stems from 4-12 feet above the ground, and major branches
(Matheny and Clark 1994). The majority of tree failures occur in branches. Indeed
most trees as they decline with age simply fall beneath the previous canopy of the
tree with the main stem remaining standing for an additional time. A tree declining
normally would pose no risk to the dam. Failures in the main stem occur in areas
subject to high winds such as the dam but the roots are not dislodged in such a
failure and thus do not pose a threat to the dam. Failures in the root crown are not
common and are frequently associated with fungi such as Fomes and Ammillana.
These fungi tend to fruit in the spring and fall with some having perennial conks. A
simple inspection of the trees once every year or two could significantly reduce the
low risk of risk of windthrow even further. Existing park personnel could be trained to
perform this task if desired.

These fungi are called heart rot, crown rot, or basal rot fungi. Such fungi tend to
weaken a tree over time. When these fungi are involved, the amount of soil
dislodged will be greatly reduced. Often almost no soil is dislodged as the fungi
cause damage in the root crown the main stem and root may be normal a few inches
from the root crown. In this situation, the roots fail essentially at the soil-stem
interface. In any event, crown rot fungi reduce the risk of and amount of soil that
might be dislodged during a windthrow event.

Soil displacement — Only a failure of a tree’s root crown could affect the stability of
the dam by dislodging a disk of soil. The radius of the potential soil disk in inches is
given in columns 8&9 in Table 2 for the present and twenty years in the future.
These figures are from interpretation of data given in Mattheck and Breloer in 1994.
The data gives numbers that are larger than | have generally seen when inspecting
wind thrown trees. The depth of the disks would vary from a few inches to eighteen
inches and would likely average 9 inches in depth.

Of the three types of failure expected in trees, windthrow is the least common but
certainly possible. Further, crown rot fungi would reduce soil dislodged in a
windthrow event. The risk of soil being dislodged quite low and is less than the
likelihood of positive effects such as soil anchoring or armoring. Moreover, armoring
would be provided for decades while soil dislodgement would be a onetime event.



® Page7 . March 31, 2002

Inspecting the dam — Inspecting dams and levees is a normal maintenance practice
(Gray et al 1991: Wallace et al 1994). A combination of mowed lawn and trees that
have had the lower branches removed appears to be the ideal combination of
vegetation to enable periodic inspection by park personnel. This combination of
material also reduces burrowing by smail animal by making them subject to predation
by aerial and ground predators yet allows access to park personnel a view of the
dam for inspection.

Maintenance recommendations —

1.

General vegetation recommendations — A combination of trees and turf will
reduce burrowing animal populations and protect the dam. Tree roots will
stabilize the soil. Piping has not been shown to be a problem. Turf should be
maintained at three inches or less. Extensive plantings of perennials and
shrubs are less desirable.

Tree selection — Medium sized trees are preferred for use on the Buckeye
Lake dam. They will reduce the probability of wind throw but be large enough
to allow lifting the crown to facilitate inspection of the dam. Maples should be
avoided until maples constitute less than thirty percent of the trees along the
dam. | can provide a list of trees that would be desirable if requested although
such lists restrict choice and may be unnecessary or even undesirable.
Specific plant choices could be recommended to favor certain types of wildlife
if this was needed.

Live crown ratio — Trees should not be allowed to be foliaged to the ground.
Lower branches should be removed to provide a view of the lake and to
facilitate inspection of the dam. Trees should be maintained with a 50% live
crown ratio or higher. Trees with less than a 30% live crown ratio should be
inspected and considered for removal, as they could be at increased risk of
windthrow.

Root flair — Residents are removing portions of the root flair or crown to
replace walks. This can destabilize the tree and lead to windthrow. Residents
should be required to request permission to replace sidewalks. Trees should
be inspected to determine the impact of construction on the tree. Trees that
would be unstable should be removed prior the replacing the sidewalk.

Topping - The practice seems to be favored by some residents. This
procedure is not desirable and shortens the life expectancy of the tree but
protects the dam by increasing the risk of branch failure and reducing the risk
of windthrow. Since the dam is protected, | recommend that the state take no
stand regarding this practice except to remind residents that this is not a
recommended practice and may reduce the life expectancy of the tree.

Crown rot inspections - State park personnel charged with inspecting the dam
should be trained to identify common crown rot fungi. Since these fungi
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develop slowly, a single annual inspection would suffice with the inspection
being conducted in the spring one year and in the fall the next.

Dr Landon Rhodes at Ohio State University is capable of providing the
training as a consultant. A one-hour lecture should be followed by a field trip
in the spring and another in the fall. This would enable park personnel to
significantly reduce the already low risk of windthrow.

Tree removal recommendations —

1. Requests of residents — A number of residents indicated to me that they
would be interested in the state removing a tree from in front of their cottage.
The state might offer free tree removals when the state was working in an
area. A replacement with a medium sized tree might even be offered to
reduce the numbers of larger trees along the dam and to increase biological
diversity.

2. Threats to the dam - In my judgment, only two trees present a threat to the
integrity of the wall. A silver maple (Tag # 93) and a red mulberry (Tag # 166)
are growing with their main stems against the wall. The main stem of a tree
can generate sufficient force to damage the wall. This is not true of a root
growing against the wall. While these trees are not an immediate threat, they
should be removed to protect the wall.

3. Hazardous trees - Two other trees are unstable and should be removed, in
my judgment. A silver maple with tag # 163 has had the root flair cut and is
leaning toward the lake and away from the cut root flair. The tree is so large
(40.6-inch diameter) that the damage to the root crown renders the tree a
hazard. The other concern is a white ash (Tag # 195). The root flair has been
damaged and Fomes conks are present on the main stem. This fungus
causes significant damage in the case of ash. White ash has a tendency to
fail without warning in this situation. These ash and silver maple trees are
hazardous and should be removed aithough these trees do not constitute a
threat to the dam.
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