10-Year
Tree Maintenance
and Planting Plan

Prepared for:
Virginia Tech
Prepared by:

Bartlett Consulting

Bartlett Consulting

/ B ARTLETT 709A West Main Street
/ CONSULTING Charlottesville, Virginia 22903

www.bartlett.com

A DIVISION OF THE F.A. BARTLETT TREE EXPERT COMPANY

© 2024 The F. A. Bartlett Tree Expert Company


file:///C:/Users/jwinn/Downloads/www.bartlett.com

10-Year Tree Maintenance and Planting Plan
Virginia Tech
Blacksburg, VA
February 14, 2024

Table of Contents

T 0o [0 o ({0 o PP PPPPPPPPPPP 1
ASSIGNIMIEIE ...t 1
Limits of the ASSIGNMENT .......vuei e e et e e e e e e e eaae s 2
Yol g [0/ [=To [o T=T 0 g T=T o L€ 2

Summary of EXisting Campus Tre€ INVENTIOTY ......ccooiieieeeeeee e 3
Tree SPECIES BreakOOWN. ... ....oouuiiiiii et e e e e e e et e e e e e e e e e ettt e e e e e aeeeeesraanaas 3
o] =] N CT=T L= - PSR UPPTPPPTI 13
HEAITN ClASS ... ittt 14
Y (0ol (0] €= O o TSP 15
AGE ClASS ... . it e e e et e e aaeeea— e aaeeaaarr 16
QLI 11 =0 1= (= PP 17
ENVIroNMeENtal BENEFItS. ........uuuiiiiiiiiiiiiiiiiiii e nnnes 17

YT C=T g =g o = o o 18
Maintenance Evaluation MEthOGS............uuuuuuuiiiiiiiiiiiiii e sneenssennennnnes 19

Maintenance Evaluation MethodS CONCEPLS .......coevvviiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeee et 19
Costings and Maintenance ASSIGNMENT .......coiiiiiiiiiiice e e e e e e ea s 24
Maintenance Plan and IMplemeEntation................uuuuuuiuiuieiiiiiiiiii e 25
Total Trees and TrEE DENSILY ... .ccii oo 25
District Tree Density and Priofity CIaSS .........uuciiiiii i e aanens 25
District Tree Health Vulnerability SUMMArY ...........ooooiiiiiiiiiiiiiiieeeeee 26
District Tree Structure Vulnerability SUMMArY ...........oooiiiiiiiie e 29
District Tree Maintenance PrioritiZation ...........ccooieeeiiieeeiiiies e e e e e e e eeaeees 31
[ F= T O o 1 1] o OO URPRPPPRTIR 33
Maintenance Plan ManagEIMEINT ..........uuuuuuuiiiiiiiiiiiiiii bbb bbnsesbbenenneenes 85

o F= 1T T e =V o U 86

Tree SPECIES EVAIUBTION. .. ...uiiiiiiiiiiiiititteie ettt bbb bbb 86
CUITENt SPECIES DIVEISITY ... ettt e e et e e e e e e e eeatt e e e e eeeeeeeennnnnns 86
RelativVe PerfOrMaNCE. ... ...oi it e ettt s e e e e e e e e aa s e e e e eaeannnes 88

(=T gTo] o) VA O 1T 1 1o ] o [ SRR 92
INVENTOIY BASEA .. ..o i 92
(070 1Y 11U Tod 1T g I = 7= T = o PP 97

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 ¢ 203.323.1131 6 www.bartlett.com



Y Aotz Lo (=] o 0 Lo 1= o ST 100

Northeast & Upper QUAA DISTIICE: ......iii i 101
Creativity and INNOVALION DISTICT. .........uuuuiiiiiiiiiiiiiiiiiiii e 102
Y00 [T oL (S DI 1 o 103

Life Sciences and Technology DIStriCL............ouviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee e 104

215 Century Living-Learning DiStrCt..........ccccuuiiiiee e e et e e e eiavaneee e 106
Intelligent INfrastructure COrTidOr............ooviiiiiiiii 107
(ST g o] e =T = I B 1 0! PP PP PPPPPPPPPPP 108
TaaTo1=TaT=T ] 7= £ o] o [ 112
HOW MUCHh WIll ThiS COST.... i 113

(070 o (17T 1S3 TTTTTTTTTRR 116
F Y o] 01T Lo o T PP PP PPPPPPPPPPPPPPPN 117
Tree Maintenance Districts Survey Summary and ReSUlS ............coieeeiiiiiiiiiiiiiiiin e, 118
Tree Health and Structure Survey Summary and ReSUILS.............uuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiees 120
Existing Tree Inventory Data Modification SUMMarY.............ooeuiiiiiiiiieeciecceee e, 122
i-Tree Ecosystem ANalySiS REPOIT........ccooi i 122
Recommended SPECIES LISt ......ccii i i e e e e e e an s 122
Recommended SPECIeS ProfileS...........u i 122

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 ¢ 203.323.1131 6 www.bartlett.com



Virginia Tech 6 Tree Maintenance and Planting Plan January 2024 6 Page 1

Introduction

In January 2023, Jamie King, Urban Forest Manager and University Arborist for Virginia Tech,
contacted Bartlett Tree Experts about developing 10-year maintenance and planting plans for
the Virginia Tech campus urban forest. Bartlett was asked to build a roadmap for proactive tree
care and increasing tree canopy cover to 25% by 2050.

The specific goal was to review campus resources including the existing campus tree inventory,
urban tree canopy assessment, Geographic Information Systems (GIS) data layers, Urban
Forest Master Plan and Campus Master Plan and further analyze the existing tree canopy.
Findings from the analysis, along with industry standards, campus operational goals, and input
from Virginia Tech about future needs would guide the recommendations in the maintenance
and planting plans.

Assignment
Our assignment was to:

Summarize the existing campus tree inventory

Develop a routine tree maintenance plan focused on day-to-day tree care

- Identify and create prioritized maintenance zones that consider proximity to grey
infrastructure, occupancy, use, and tree population.

- ldentify tree population susceptibilities to biotic and abiotic pests/stresses and
develop preservation plans for vulnerable tree specimens and stands

- Develop detailed inspection and pruning cycles by maintenance zones

- Develop and illustrate work plan expense projections for routine maintenance
operations

91 Develop a tree planting plan

- Usetheexistngt r ee i nventory to assess species dive
vulnerability to the changing climate, biotic, and abiotic pests/stresses

- Develop diversity thresholds for future planting to improve population resiliency

- Analyze available planting spaces and develop a prioritized work plan with canopy
expansion projections

- Identify and illustrate opportunities for canopy expansion inside and beyond the
highly urbanized campus considering known and future development plans such as
the Campus Master Plan and utilizing insight from Virginia Tech about the feasibility
of the individual projects

- Develop a work plan with expense projections for planting initiatives towards a goal
of increasing tree canopy cover by just over 10% by 2050. Include three options:
ideal, moderate, and minimal planting intensities

- Design an installation and establishment program for tree planting with three
scalable options for the ideal, moderate, and minimal planting initiatives.

- lllustrate the added maintenance burden of the defined canopy expansion planting
programs.

T
T
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Limits of the Assignment

These plans rely on data provided by Virginia Tech. As a result, it is limited to and by analysis of
health and structure data, with reliance on data provided without professional verification by
Bartlett Consulting.

This assignment was not a Tree Risk Assessment as defined by industry standards. The

owner/client should not infer that any information contained in, or absent from, the inspection,

report, or deliverable material is meant to declare a tree or group oftree s t o be fAsafed or
of failure mitigated in any way.

Bartlett Consulting used several means and methods to provide tree locations on maps,
sketches, or drawings, and the use of tree locations on maps, sketches, diagrams, and/or in
pictures are intended to aid the Client in understanding the deliverables provided, and may not
be to scale and should not be considered precise locations, engineering surveys, or
architectural drawings.

Bartlett Consulting used one or more software, or other programs, developed by other
companies or government agencies, which are designed to help provide estimates on the
environmental benefits of trees, shrubs, or other plant materials. The Client understands that
any such method, software, type, year, or version used is meant to provide a sound, scientific
method to help the Client understand the environmental benefits of the collected data.
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Summary of Existing Campus Tree Inventory

The existing campus tree inventory at Virginia Tech has been developed over several years,
primarily with inputs from students and interns. Data is often captured during the summer break
and updates are focused on areas of new plantings or new development.

For this analysis, the inventory was limited to trees located within the districts outlined in the
Campus Master Plan, plus the area to the west of Lane Stadium known as Stadium Woods.
There were a total of 10,786 trees within these boundaries. Overall, the tree population on
campus was inventoried in good health (63% of the population) and immature in age (67% of
the population). The following sections summarize the information collected in the tree
inventory.

Tree Species Breakdown

The inventory revealed 263 tree species with sugar maple (Acer saccharum) being the most
populous (Table 1). In general, and when feasible, it is recommended that a site not have more
than 10% of its trees represented by a specific tree species and not more than 20% represented
by a single genus. Diversity in tree species assists with the longevity and sustainability of the
tree population on a site. When replanting on the site occurs, we recommend referencing this
table and selecting tree species that are not already amongst the most populous to increase
diversity.

TABLEL TREESPECIES BREAKDOWN

Species Count % Distribution Totd

Abies 13 0.1%
(fir) 1 0.0%
concolor (white fir) 8 0.1%
fraseri (Fraser fir) 4 0.0%

Acer 1337 12.4%
(maple) 8 0.1%
buergerianum (trident maple) 28 0.3%
campestre (hedge maple) 42 0.4%
ginnala (Amur maple) 20 0.2%
griseum (paperbark maple) 19 0.2%
henryi (Henry maple) 1 0.0%
miyabei (maple) 4 0.0%
negundo (boxelder) 54 0.5%
nigrum (black maple) 44 0.4%
palmatum (Japanese maple) 81 0.8%
pensylvanicum (striped maple) 2 0.0%
platanoides (Norway maple) 116 1.1%
pseudoplatanus (sycamore maple) 1 0.0%
rubrum (red maple) 399 3.7%
saccharinum (silver maple) 12 0.1%
saccharum (sugar maple) 496 4.6%

The F.A. Bartlett Tree Expert Company
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Species Count % Distribution Totd

x freemanii (Freeman maple) 9 0.1%
tataricum (Tatar maple) 1 0.0%
Aesculus 35 0.3%
(buckeye) 13 0.1%
flava (yellow buckeye) 3 0.0%
hippocastanum (horsechestnut) 3 0.0%
parviflora (bottlebrush buckeye) 10 0.1%
X carnea (red horsechestnut) 5 0.0%
x woerlitzensis (buckeye) 1 0.0%
Alnus 12 0.1%
(alder) 12 0.1%
Amelanchier 286 2.7%
(serviceberry) 241 2.2%
arborea (downy serviceberry) 24 0.2%
canadensis (serviceberry) 3 0.0%
laevis (serviceberry) 1 0.0%
x grandiflora (serviceberry) 17 0.2%
Asimina 3 0.0%
triloba (pawpaw) 3 0.0%
Betula 197 1.8%
(birch) 9 0.1%
alleghaniensis (yellow birch) 2 0.0%
lenta (black birch) 14 0.1%
nigra (river birch) 148 1.4%
papyrifera (paper birch) 15 0.1%
populifolia (gray birch) 8 0.1%
utilis (Asian white birch) 1 0.0%
Buxus 2 0.0%
(boxwood) 2 0.0%
Callitropsis 7 0.1%
nootkatensis (Alaska cedar) 7 0.1%
Calocedrus 1 0.0%
decurrens (incense cedar) 1 0.0%
Camellia 1 0.0%
japonica (camellia) 1 0.0%
Carpinus 89 0.8%
betulus (European hornbeam) 30 0.3%
caroliniana (American hornbeam) 57 0.5%
japonica (Japanese hornbeam) 2 0.0%
Carya 76 0.7%
(hickory) 12 0.1%
cordiformis (bitternut hickory) 10 0.1%
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709A West Main Street, Charlottesville, VA 22903 ¢ 203.323.1131 6 www.bartlett.com



Virginia Tech 6 Tree Maintenance and Planting Plan

January 2024 6 Page 5

Species Count % Distribution Totd

glabra (pignut hickory)

laciniosa (shellbark hickory)

ovata (shagbark hickory)

tomentosa (mockernut hickory)
Castanea

dentata (American chestnut)

mollissima (Chinese chestnut)
Catalpa

(catalpa)

bignonioides (southern catalpa)

speciosa (northern catalpa)
Cedrus

atlantica (atlas cedar)

deodara (deodar cedar)
Celtis

laevigata (sugarberry)

occidentalis (hackberry)
Cephalotaxus

harringtonia (plum yew)
Cercidiphyllum

japonicum (katsura tree)
Cercis

canadensis (eastern redbud)

chinensis (Chinese redbud)
Chamaecyparis

obtusa (hinoki cypress)

obtusa 'Tempelhof' (Tempelhof hinoki ¢

pisifera (sawara false cypress)
Chionanthus

retusus (Chinese fringe tree)

virginicus (fringe tree)
Cladrastis

kentukea (yellowwood)
Cornus

(dogwood)

x rutgersensis (hybrid dogwood)

alternifolia (alternateleaf dogwood)

florida (flowering dogwood)

kousa (kousa dogwood)

mas (Cornelian cherry)

X (dogwood)

X elwinortonii Venus® (Venus dogwood

The F.A. Bartlett Tree Expert Company

22
3
11
18
9
4
5
28
2
16
10
13
9
4
50
1
49
1
1
16
16
127
126

26

19
32

30
83
83
329
10

193
102
10

0.2%
0.0%
0.1%
0.2%
0.1%
0.0%
0.0%
0.3%
0.0%
0.1%
0.1%
0.1%
0.1%
0.0%
0.5%
0.0%
0.5%
0.0%
0.0%
0.1%
0.1%
1.2%
1.2%
0.0%
0.2%
0.0%
0.0%
0.2%
0.3%
0.0%
0.3%
0.8%
0.8%
3.1%
0.1%
0.0%
0.0%
1.8%
0.9%
0.1%
0.0%
0.0%
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Species Count % Distribution Totd

Cotinus 2 0.0%
coggygria (smoke tree) 2 0.0%
Crataegus 110 1.0%
(hawthorn) 59 0.5%
mollis (downy hawthorn) 1 0.0%
phaenopyrum (Washington hawthorn) 1 0.0%
viridis (green hawthorn) 48 0.4%
x lavallei (carriere hawthorn) 1 0.0%
Cryptomeria 22 0.2%
japonica (Japanese red cedar) 22 0.2%
Cunninghamia 1 0.0%
lanceolata (unlisted tree) 1 0.0%
Cupressus 106 1.0%
arizonica (Arizona cypress) 105 1.0%
sempervirens (leyland cypress) 1 0.0%
Diospyros 4 0.0%
virginiana (common persimmon) 4 0.0%
Elaeagnus 2 0.0%
umbellata (autumn olive) 2 0.0%
Eucommia 4 0.0%
ulmoides (hardy rubber tree) 4 0.0%
Fagus 133 1.2%
grandifolia (American beech) 96 0.9%
sylvatica (European beech) 37 0.3%
Firmiana 1 0.0%
simplex (Chinese parasoltree) 1 0.0%
Fraxinus 132 1.2%
(ash) 3 0.0%
americana (white ash) 90 0.8%
excelsior (European ash) 7 0.1%
pennsylvanica (green ash) 32 0.3%
Ginkgo 61 0.6%
biloba (ginkgo) 61 0.6%
Gleditsia 48 0.4%
triacanthos (honeylocust) 48 0.4%
Gymnocladus 43 0.4%
dioicus (Kentucky coffeetree) 43 0.4%
Halesia 13 0.1%
carolingsnowdrop tree) 7 0.1%
tetraptera (mountain silverbell) 6 0.1%
Hamamelis 26 0.2%
virginiana (witch hazel) 18 0.2%

The F.A. Bartlett Tree Expert Company
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Species Count % Distribution Totd

X intermedia (witch hazel) 7 0.1%
x intermedia 'Angelly' (witch hazel) 1 0.0%
Hydrangea 6 0.1%
paniculata (panicle hydrangea) 3 0.0%
paniculata 'Grandiflora’ (panicle hydran 3 0.0%
llex 122 1.1%
(American holly) 2 0.0%
(holly) 7 0.1%
aquifolium (English holly) 1 0.0%
cornuta (Chinese holly) 3 0.0%
opaca (American holly) 83 0.8%
vomitoria (yaupon) 2 0.0%
x attenuata (topal holly) 24 0.2%
Juglans 313 2.9%
cinerea (butternut) 2 0.0%
nigra (black walnut) 311 2.9%
Juniperus 206 1.9%
(juniper) 2 0.0%
virginiana (eastern red cedar) 204 1.9%
Koelreuteria 13 0.1%
paniculata (goldenrain tree) 13 0.1%
Laburnum 12 0.1%
anagyroides (golden chain tree) 12 0.1%
Lagerstroemia 99 0.9%
(crapemyrtle) 15 0.1%
indica (crapemyrtle) 84 0.8%
Larix 22 0.2%
decidua (European larch) 22 0.2%
Ligustrum 2 0.0%
sinense (Chinese privet) 2 0.0%
Liqguidambar 105 1.0%
styraciflua (sweetgum) 105 1.0%
Liriodendron 139 1.3%
tulipifera (tulip tree) 139 1.3%
Lonicera 1 0.0%
(honeysuckle) 1 0.0%
Maackia 8 0.1%
amurensis (Amur maackia) 8 0.1%
Maclura 3 0.0%
pomifera (Osage orange) 3 0.0%
Magnolia 164 1.5%
(magnolia) 52 0.5%

The F.A. Bartlett Tree Expert Company
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Species Count % Distribution Totd

acuminata (cucumber tree) 5 0.0%
grandiflora (southern magnolia) 68 0.6%
stellata (star magnolia) 1 0.0%
tripetala (umbrella magnolia) 1 0.0%
virginiana (sweetbay) 17 0.2%
X soulangeana (sauoagnolia) 19 0.2%
(mag 1 0.0%
Magnoliopsida 19 0.2%
(tree hardwood) 19 0.2%
Malus 196 1.8%
(apple) 22 0.2%
(crabapple) 168 1.6%
angustifolia (southern crabapple) 4 0.0%
pumila (apple) 2 0.0%
Metasequoia 53 0.5%
glyptostroboides (dawn redwood) 53 0.5%
Morus 24 0.2%
(mulberry) 1 0.0%
alba (white mulberry) 1 0.0%
rubra (red mulberry) 22 0.2%
Nyssa 125 1.2%
biflora (swamp tupelo) 1 0.0%
sinensis (Chinese tupelo) 5 0.0%
sylvatica (black tupelo) 119 1.1%
Ostrya 34 0.3%
virginiana (eastern hophornbeam) 34 0.3%
Parrotia 20 0.2%
persica (Persian ironwood) 20 0.2%
Paulownia 1 0.0%
tomentosa (royal paulownia) 1 0.0%
Phellodendron 24 0.2%
amurense (Amur corktree) 24 0.2%
Photinia 1 0.0%
villosgchristmas berry) 1 0.0%
Physocarpus 6 0.1%
opulifolius (diabolo ninebark) 6 0.1%
Picea 328 3.0%
(spruce) 2 0.0%
abies (Norway spruce) 195 1.8%
glauca (white spruce) 10 0.1%
pungens (blue spruce) 120 1.1%
rubens (red spruce) 1 0.0%

The F.A. Bartlett Tree Expert Company
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Species Count % Distribution Totd

Pinopsida 5 0.0%
(tree softwood) 5 0.0%
Pinus 560 5.2%
(pine) 13 0.1%
echinata (shortleaf pine) 1 0.0%
flexilis (limber pine) 2 0.0%
mugo (pine) 1 0.0%
nigra (Austrian pine) 42 0.4%
palustris (longleaf pine) 8 0.1%
parviflora (Japanegeite pine) 7 0.1%
pungens (table mountain pine) 4 0.0%
resinosa (red pine) 4 0.0%
rigida (pitch pine) 1 0.0%
strobus (eastern white pine) 399 3.7%
sylvestris (scotch pine) 25 0.2%
taeda (loblolly pine) 6 0.1%
thunbergii (Japanese black pine) 26 0.2%
virginiana (Virginia pine) 21 0.2%
Pistacia 3 0.0%
chinensis (Chinese pistache) 3 0.0%
Platanus 266 2.5%
occidentalis (American sycamore) 37 0.3%
X hispanica (London plane) 229 2.1%
Platycladus 3 0.0%
orientalis (Orierdaborvitae) 1 0.0%
orientalis 'Aurea Nana' (Oriental arborvi 2 0.0%
Poncirus 1 0.0%
trifoliata (trifoliate orange) 1 0.0%
Populus 3 0.0%
deltoides (eastern cottonwood) 1 0.0%
grandidentata (bigtooth aspen) 1 0.0%
(poplar 1 0.0%
Prunus 997 9.2%
(ornamental cherry) 207 1.9%
(plum) 2 0.0%
avium (sweet cherry) 428 4.0%
cerasifera (flowering plum) 1 0.0%
serotina (black cherry) 313 2.9%
serrulata (kwanzan cherry) 34 0.3%
subhirtella (higan cherry) 4 0.0%
x yedoensis (yoshilwavering cherry) 8 0.1%
Pseudolarix 2 0.0%
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Species Count % Distribution Totd

amabilis (golden larch) 2 0.0%
Pseudotsuga 13 0.1%
menziesii (douglas fir) 13 0.1%
Pyrus 65 0.6%
(pear) 7 0.1%
calleryana (callery pear) 58 0.5%
Quercus 1801 16.7%
(oak) 9 0.1%
acutissimgawtooth oak) 63 0.6%
alba (white oak) 429 4.0%
bicolor (swamp white oak) 169 1.6%
coccinea (scarlet oak) 82 0.8%
ellipsoidalis (northern pin oak) 2 0.0%
falcata (southern red oak) 3 0.0%
hemisphaerica (Darlington oak) 3 0.0%
imbricariéshingle oak) 4 0.0%
lyrata (overcup oak) 34 0.3%
macrocarpa (bur oak) 59 0.5%
michauxii (swamp chestnut oak) 83 0.8%
montana (chestnut oak) 5 0.0%
nigra (water oak) 10 0.1%
palustris (pin oak) 96 0.9%
phellos (willow oak) 166 1.5%
robuEnglish oak) 2 0.0%
rubra (northern red oak) 297 2.8%
shumardii (shumard oak) 9 0.1%
texana (nuttall oak) 23 0.2%
velutina (black oak) 252 2.3%
x saulii (Saul's oak) 1 0.0%
Rhus 1 0.0%
(sumac) 1 0.0%
Robinia 245 2.3%
pseudoacacia (bldmust) 245 2.3%
Salix 17 0.2%
(willow) 11 0.1%
babylonica (Wisconsin weeping willow) 3 0.0%
nigra (black willow) 3 0.0%
Sambucus 1 0.0%
nigra ssp. canadensis (common elderbe 1 0.0%
Sassafras 55 0.5%
albidum (sassafras) 55 0.5%
Stewartia 4 0.0%
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Species Count % Distribution Totd

monadelpha (tall stewartia) 1 0.0%
pseudocamellia (Japanese stewartia) 3 0.0%
Styphnolobium 9 0.1%
japonicum (Japanese pagoda tree) 9 0.1%
Styrax 14 0.1%
japonicus (Japanese snowbell) 13 0.1%
obassia (fragrant snowbell) 1 0.0%
Syringa 8 0.1%
(Japanese tree lilac) 2 0.0%
(lilac) 1 0.0%
reticulata (Japanese tree lilac) 5 0.0%
Taxodium 178 1.7%
distichum (baldcypress) 178 1.7%
Taxus 16 0.1%
(yew) 16 0.1%
Tetradium 3 0.0%
daniellii (Korean evodia) 3 0.0%
Thuja 239 2.2%
(arborvitae) 13 0.1%
occidentalis (northern white cedar) 223 2.1%
plicata (western red cedar) 2 0.0%
(Atlanitc white cedar) 1 0.0%
Thujopsis 1 0.0%
dolobrata 'Koreanum' (hiba) 1 0.0%
Tilia 185 1.7%
americana (American basswood) 20 0.2%
cordata (littleleaf linden) 148 1.4%
petiolaris (silver linden) 14 0.1%
x euchlora (Crimean linden) 3 0.0%
Tsuga 74 0.7%
canadensis (eastern hemlock) 70 0.6%
chinensis (Chinese hemlock) 1 0.0%
sieboldii (southern japanese hemlock) 3 0.0%
Ulmus 331 3.1%
(elm) 2 0.0%
alata (winged elm) 1 0.0%
americana (American elm) 138 1.3%
glabra '‘Camperdownii' (camperdown el 1 0.0%
parvifolia (Chinese elm) 140 1.3%
procera (English elm) 6 0.1%
pumila (Siberian elm) 6 0.1%
rubra (slippery elm) 10 0.1%

The F.A. Bartlett Tree Expert Company
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Species Count % Distribution Totd

thomasii (rock elm) 1 0.0%
X 'Cathedral' (cathedral elm) 25 0.2%
x hollandica (Dutch elm) 1 0.0%
Viburnum 6 0.1%
(viburnum) 1 0.0%
prunifolium (black haw) 5 0.0%
Zelkova 70 0.6%
serrata (Japanese zelkova) 70 0.6%
Ziziphus 1 0.0%
jujuba (indian jujube) 1 0.0%
X Hesperotropsis 82 0.8%
leylandii (leyland cypress) 82 0.8%
Grand Total 100.0%

The F.A. Bartlett Tree Expert Company
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Top Ten Genera

The following chart summarizes the top ten genera within the inventory. Quercus, Acer, Prunus,
and Pinus combine for nearly half (44%) of the entire inventory population.

GRAPH: TOP TEN GENERA
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Health Class

Sixty-five percent (65%) of the tree population was assigned either an excellent or good health
class rating (Table 2 and Graph 2). Trees in fair health made up 29% of the population. In
general, trees in good health are better suited to live longer and require less maintenance over
time. Trees in fair health can generally increase to good with proper maintenance. Even with
proper maintenance, it may not be possible to elevate a tree in poor condition to one in good.

TABLE2 HEALTH CLASS DISTRIBUTION

HealthClass Quantity % ofPopulation

Excellent 200 2%
Good 6833 63%
Fair 3081 2%
Poor 617 6%
Dead 55 <1%

GRAPF2: HEALTH CLASS DISTRIBUTION GRAPH
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Structure Class

Seventy percent (70%) of the tree population was assigned either an excellent or good
structural condition rating (Table 3 and Graph 3). Trees with fair structure made up 25% of the
population. In general, trees in fair structural condition can be mitigated with proper pruning
practices, but trees in poor structural condition will likely need to be removed.

TABLE3: STRUCTURE CLASS DISTRIBUTION

StructureClass Quantity % of Populatio

Excellent 200 4%
Good 6833 66%
Fair 3081 2%%
Poor 617 5%
Dead 55 <1%

GRAPH: STRUCTURE CLASS DISTRIBUTION GRAPH
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Along with monitoring the condition of trees on campus, it is important to understand the age
class or stage of development. Seventy six percent (76%) of the population was classified as
immature or young in age while only 3% were classified as overmature (Table 4 and Graph 4).
Typically, to have a sustainable tree population, the age class distribution should have the
majority of trees in the young categories followed by immature then mature. The fewest trees
should fall in the overmature category. This distribution assists managers with planning for the
future knowing that not all trees planted will make it to maturity due to challenging growing
conditions in the urban environment and other external limitations.

TABLEL AGE CLASS DISTRIBUTION

Age Class Quantity % ofPopulation

Overmature 294 3%
Mature 2270 21%
Immature 7250 67%
Young 972 9%

GRAPH: AGE CLASS DISTRIBUTION GRAPH
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Trunk Diameter

As with health and age class, knowing tree trunk diameters provides important information
about trees. Sixty percent (60%) of the tree population had a trunk diameter of 10 inches or less
(Graph 5) Smaller trunk diameters generally equate to younger trees. Similar to age class, it is
recommended that there be plenty of smaller trees on a site to provide a greater chance of
maintaining the overall population as trees develop, die or are removed.

GRAPH: TREE DIAMETER DISTRIBUTION GRAPH
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Environmental Benefits

The i-Tree Eco Version 6 application was used to analyze the environmental benefits provided
by the trees in the Virginia Tech campus tree inventory. The results of that analysis are
summarized in the following table:

TABLES: F-TREE ECO ENVIRONMENTAL ANALYSIS RESULTS

Total Pollution Remov 1.868 torigear $5.26 thousafydar
Carbon Storage 6.06 thousandns $1.03 million
Carbon Sequestration 70.82ons/year $12.1 thousafyear
Oxygen Production 188.8ons/year é

Avoided Runoff 2.088 million galltyssar $18.7 thousafyear

The F.A. Bartlett Tree Expert Company
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Maintenance Plan

As a global | eader in urban f ocirrefsdarrme d daurc atth eo nh e rve
urban trees and t hemicomdrrsa ggesmercti adrednengltehct f ul mar
Purposeful, directed, and proactive maintenance o
ensuring that Virginia Techo6és campus trees remain
potenti al conflicts within trhoeprbiuaitletl yc adni pruesc teendv iarn
mai ntenance plan ensures that the campus wurban fo
over tinmmeai Nt aviendd campus urban forest is one that
believe that a successfu$s camaepubBaurbancéapable of
under st oedobkogioal , environment al , and economic b
students, staff, and faculty; and other communit.i
Mont gomery County.
Virginia Tech urban forestry staff-yreatrai(mR2ed 4B d rot |
2034) ocwimpasrsmai ntenance plan for the campus ur ban
pl anning is on management ©prioriveearbbnctutdtogab
urban forestry worKks. I ncluded in this plan are p
This plan includes considerations for the foll owi
f Maintenance zones, with zones prioritized cons
use.
T Integrated pest management, considering tree h
and developing preservation plans for vulnerahb
f Pruning cycles, providing detailed pruning cyc
T Work planning, providing cost projections for
This plan i nAfcoluurd e(s2 4t)weunntiyver sity districts within
on campus. Offourheditawemivgt $22) contain trees that \
included in the Department of Forest Resources &
I nventory and Analysis report. Our team worked wi
10, 786 of hiesed( 6 Bx@®Trieneg | nventory Data Modi ficat
Append;j ctei)s dataset is the foundation for the an:

Each university district included in the urban fo
mai ntenance zone. l dentifying and creating mainte
all ows fyean hirsbd® forest routine maicryt emalnde fpleat
used in conjunctCampwst MaghermnmcBluae mtg campus devel
t he eMirsdtainngor est. Master Pl an
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Maintenance Evaluation Methods
Maintenance Evaluation Methods Concepts

We evaluated management prioritization at individual tree and per-district scales through the
creation of two primary composite indices i a Priority Tree Index and a Priority District Index.

A composite index is a data analysis method by which multiple variables (indicators) are
combined to create a single index variable. Indices offer opportunities to more easily interpret
datasets that contain many variables that may otherwise be difficult to measure, with
interpretable metrics allowing managers to make informed decisions with increased ease.

Examples of composite indices tree managers may be aware of range from simple i i.e., the

ISA Tree Risk Assessment Qualification (TRAQ) Risk Rating methodology (Matrices 1 and 2)
and various tree condition rating models (Purdue Table 1) i to more complex i i.e., American
Forest éds Tr e erthe Ralative Rerfdbwaince ladex.

Indicators: Primary
Health Vulnerabilitage :
class, health rating, tree Indicators

health vulnerability,
i-Tree Eco pests and
disease risk analysis .
Structure Vulnerability Subindices

age class, structure Tree health and
rating, structure Structure vulnerability

Priority Trees

Index
and additional
indicators

Priority Maintenance
Districts

Additional Indicators:
S Priority tree average f
P_nomy district, tree interactic
Maintenance vulnerability rating, tr
Districts Index interaction vulnerabil
rating, tree developme
vulnerability rating, tre

FIGURHE: OVERVIEW OF ANALYSIS PROCESS

Primary Indicators

Our base-level datasets included provided and derived data. Virginia Tech management
provided tree inventory and University district geospatial data; these sets of data included base-
level characteristics on tree location, species, size, age, and condition. We derived other base-
level data through surveys distributed to Virginia Tech stakeholders and local Bartlett arborists,
as well as external sources such as i-Tree Eco Analysis.

The F.A. Bartlett Tree Expert Company
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Inventory Data (provided)

Tree inventory attributes provided by Virginia Tech that were used in our indices analysis
included:

1 Age Class
M Health
9 Structure

Descriptions and definitions of these data can be found in the Virginia Tech Inventory and
Analysis of Landscape Trees and Urban Forest on the Main Campus of Virginia Tech (2018),
Appendix B; Inventory Data Model (P. 42) and Tree Health and Structure Ratings (p. 50))

Supplemental Data (derived)

We incorporated supplemental data that we felt were valuable additional indicators for our
indices. Descriptions and definitions of survey and i-Tree Data can be found in the Appendix
(Tree Maintenance Districts Survey Summary and Results, Tree Health and Structure Survey
Summary and Results, and i-Tree Ecosystem Analysis Report). Supplemental data includes:

1 Survey Data

0 Tree health vulnerability

0 Tree structure vulnerability

0 Tree interaction vulnerability

0 Tree development vulnerability

0 Tree importance
9 i-Tree Data

o0 Pests and diseases, risk-weighted
9 Derived

o0 Priority tree average per district

0 Tree density per district (trees/acre)

Vulnerability analysis

To evaluate maintenance types and maintenance pri
types of potential vulnerabilities within the inv
structural wvulnerability anditthers doavioi me denicl sad y
cl awshsi ch i s synpnympud.y wretfhisn6i ng vul nerability at
district | evel directly allowed us to achieve our

projection.

To evaluate tree healtheasdl ectedtuvanal abukeset &dbil
contribute toward and i mpact tree health and stru
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TredealMuhnerability:

Avail able factors, dat a, and indicators within ou
abiotic and biotic disease and decline include he
presence of pests and diseases Wei know pbat heakbk
more vulnerable to pests and diseases. Similar in
trees, for certain |ife stages of trees, and for

I ndicators considered in deternagé ncgl asrse,e bkheeaalltthh r

Tee Eco Analysis of -weisght achd andeastesee ild&kal t h v
t hkér ban Foreshryeflsamy ,mamagamddlratkebpnpbhder s.

The outcome of analys
t

is and combiningvutlmeesrea bvidriitay
h condi ti

existing heal on, anticipated health con
Trees that may require Integrated Pest Management
wi || have this work prescribed based on their hea
prioritized according to thein vbhéenkePBKDboOoti Rygotl de
| mprovement will require inspection, evaluation,

and situational condition exists that requires re
TreerucMudmerability:

Avail able factors, data, and indicators within ou
structural failure and other maladies include str
profile/growth habit. We know t@hat atgreed awist, h apo o
certaindeepgtowsh tendencies and wood characteri st
to structur al i ssues. Structur e, in this -<case, i s
term viability.rfFaibodestbér majoucpar al defects c;
to the tree. Failure may provide entry points or

ultimately impacting overall health and structure
cmpus use or property, is not factored into our s
acknowl edge that structure can certainly have ris
and surroundings.

Similar to Tree Health Vulnerability, i ndividual 1
Vul nerability class. All trees included in a Prun
System cl ass wil/l requirearimerpieculi tonr, ale vvad rulkagd i prneg s
structural and situational condition exists that

Overval herability:

We combined tree health and structural vulnerabil
overall wvulnerabil i tiynndiCcoensbiinsi negs stehnet itanto isnubdet er n
action, as tree health and ofracture' asr eviemtae¢dr €lo
overall vul nerability.

Di stvul nerability:

To evaluate maintenance types and maintenance pri
applied the overall wvulnerability classifications
campus district. Applied to eacdhodiasltrvani avlelres atdl
understand to be indicators of district vulnerabi
trees was averaged for each district. Tree densit
from surveys rebatidgvebopméeértracand contextual i m
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average tree vul-destbitityvyuloenahbhikveyachpeass
0 .

1 Inventory dakealth Structure

andAge Clas$ating Indexed
1 i-Tree Eco Analysi®ests and . el 2 Individual
: S Indicators Structural
Disease RidNeighted A Tree
Vulnerabli

1 ManagemehStakeholdétdrban
Forestry TeaBurveys

FIGURE: AN EXTRACT OF THE INDICES PROCESS MODEL

Analysis and
Application of

Individual Priority Priority
Tree Individual A Management
. Additional
Vulnerability Trees TR tEETolE Zones

FIGURB: CONSIDERATION OF TREE VULNERABILITY AND ITS USENMBRNHNEATION OF
POSSIBLE MAINTENANCE OPERATIONS AND PROJECTED COSTS

Prioritization

When combri emee dhhenadirtelre St ruct uriendV wleibe méeliiplyi ty ees of
varying classes of overall vuapnpelriaebsi Itiot yma iOwteernaa nlc
correlates to priority assignment. For example, a
intervention sooner than a | ower vulnerability ¢tr
reqguires sooner inntevwlemern ami Itihtayn di 4 towiect .

This model provides us with a way to approxi mate
rather than | ater. The model also provides Virgin
that generally identifies treexcef @ammowigr ivaus otuysp @9
cl asses.

Pr i olmrieteys :
Tree Health Vulnerability, as it functions within
should be prioritized for

1 Health evaluation/verificati on.
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1 Pest and disease inspection, assessment, and i
Management treatments or other treatments; and
T Completion of potenti al pest and disease treat
T Root Zone I mprovement treatment [ Soil Rx (Soil
Il nvigoration, and RCX (Root Coll ar Excavation.
T Projected potenti al costs for these treatments
Tree Structure Vulnerability identifies trees tha
T Inspection, assessment, and identification of
1T Potenti al pruning operations, removal, i ghtni
installation.
T Projected potenti al costs for these treatments
Priority Maintenance Districts:

|l evel

mai nt
mai nt
per d

Prior
Manag
cl ass
cl ass
choic

Di stvruilmter abi ki synohaggmeuer wi yAhdcdliatsiso n a | indicator s
, oui hidn eantdounl snt ehr@anbai | lgistcysi ons, provide for th
of PRrmieority Managemelnhti sZoinned elxndperxovi des for the pr
| evevhi ch districts are more vulnerable than other
enance first. This priority index also sheds
enopacations within eachgmamaitrtnamarecairseaed st
istrict.
ity Classification
ement prioritization for individual trees an
es outlined below. We chose a nor mal distrib
es (quantiles), each conmnteaisminndg 020% hdafs tdhestp
e was to spread costs and |l evel of effort ov
have unrealistic/unreasonable costs and act.i

t hat

Two (
have

Descr
Di st
Resul

TABLES: PRIORITY CLASSIFICATION

Cl abDescription
) Hi glpestori ty; highest
4 Highiority; high vul

3 Medipumority, medi um
2 Lowriority, low vuln
1 Lowpstority, Lowest

2) -@Gospoiatse Research Cwintlirnatnhlkde Nplram Eowdnd:
i nventoried trees and were excluded from mai

i ptiomsoasdofletihese data are provided in the
icts Survey Summar yamh dStREeatVierge ummaey Haaldt
t s)
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Costings and Maintenance Assignment

This plan does not directly recommend specific tr
trees. Potential treatment types were assigned to
available for analysis in thesidandetsadialbd)8ee t he ¢
Costs in our model are based on assumptions that
some or a combination oQun hexpacectndatiiforedi 4 rtefad tmemd 1
able to use our findi ncgasmptuos diinrsepcetc tpiroonfse,s sai nodn aal s soe
to determine whether treatment types identified i
prescriptions tahnadt caornes icsotnennetc tweidt h t he resul t s.
Mai ntenance cdetivaedesrwera | ocal supplier, with
corroboratUedabyFohestCoystTseapneco s ai ngngafes used in
mai ntenance plan account for:

T Removal

T *Pruning Operations

T *Lightning Protection

T *Support Systems (Cabling, bracing, guying)

T *Root Zone I mprovements (soil analysis, root i
T *Integrated Pest Management (I PM) (treatments
f Monitor maintenance (base | evel field evaluati

*Costs averaged when multiple assignments per tree

Mai nt efiyappds 8 i gnment

Trees identified for removal were not identified
Trees not identified for removal werethnrcasslgonledls mart
the assignment table. Mai ntenance costs were aver

mul tiple maintenance types assigned.

All trees werel agsli gmedi aobamei ntenance cost to a
evaluation/verification.

TABLE/: CRITERIA USED TO ASSIGN THE TYPE OF MAINTENANCE

Size Class

Small Medium Large
Maintenance Type Tree Tree Tree XL Tree Assignment Variables
Removal Conditionlass: Very Poor
Pruning operations Structure class: Fair, Poor
Support systems Structure class: Fair, Poor
Lightning protection Health class: Excellent
Root Zone Improvement Health class: Fair, Poor
IPM Health class: Excellent, Good, Fair, Pc
Maintenance evaluation All trees
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Maintenance Plan and Implementation

Total Trees and Tree Density

This maintenance plan useddytrvaa giamidandTasstyr ddcdttism eglr o ni déhce 2018
Campus Mast é&rhePlnaatimber of trees included in tBéds plan and trees per acre are
inclddetandctesre summarized as foll ows:
FIGURE: TREE SUMMARY Priority
(O=L§v6\1/2§1 Disrict Name
22=highest
22 Stadium Woods
21 Smart Village
1#;37556 20 Athletics & Recreation
19 Creativity & Innovation
18 Student Life
17 21st Century Living Learning
16 Duck Pond
15 Meadow
District Tree Density and Priority Class 14 North Academic
13 Alumni Mall
The t adbhdBi Ht ri ct maintenance zones with prioritization, P r19 WHeakesiendes S U mmar y
priority ranking, tot al tree count , density, and priority di ®6lifield di stricts h
grouped into priority classes. 10 Oak Lane
9 Northeast Academic
The Health Sciences district contains the highest numbjer of8 GladeRsmd (1736). Th
ar e: 7 Buffer
6 Gateway
f Stadium Woods (highest density of trees) 5 Life Science
9 Smart Village 4 Stroubles Creek
9 Athletics & Recreation 3 Corporate Research Center Phase
T Creativity & I nnovation 2Aut(_)nomousStudyPark
1 Agricultural Lands
. . . . 0 C%rporat Research Center .
A higher density of trees does not necessarily equate |with OaNorthlgnﬁer priority
the total number of trees within each district This maintenance plan provid
di strict, whichoraicttcyumnltas g dmaée maintenance types within each district.
The tree inventory dataset we were provided with identifies only a |limited n
work (1,788; 1.6%). These VignaTeangeentaysand Abadysissoevi ewed i n the
Landscape Trees and Urban Forest on the Main Campus of Virginia Tech (2018). Thi s s mal | percentage of
the population does not account for the differing forms of pruning at differ
management, and the management of the growth environment, plus proactive and
mai ntenance operations. The inventoried and assessed tree conditions we obse
that a | arger percentage of the tree population |ikely requires maintenance
health and structure.i Mfthenanxdes tdongs iMetnttiHdrcelfemae provi de a basis for a 10
mai ntenance plan or associated projected costs for the same period. As such
these past recommendations in our indices.
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t he

Tree Density Priority Class

District Total (Trees pel

Code trees Acre)

SWD 1484 106.1 5

SVD 22 0.4 5

ARD 1458 7.4 5

CID 500 13.6 5

SLD 935 14.5 4

TCL 167 4.4 4

DPD 466 15.0 4

MED 87 6.1 4

NAD 560 7.7 3

AMD 29 14.5 3

HED each 16 strigy' s 3

pRFe i ndiggeg dual gag anki ngzgs and a
OoLD 536 12.8 2

NEA 222 7.1 2

6ROhi ghes® prioxhty clZass di st
BUF 104 4.0 2

GTW 576 14.9 2

LSD 803 9.2 1

SCD 92 2.1 1

CRP 106 0.9 1

ASP 2 0.2 1

ALD 601 2.6 1

CN:Egank orgclasso'OThis gs al so
es a detailed summary 'for eac
umber of trees for arboricult
ent age classes, integrated p
other forms of

rved in the dataset suggest
operations to manage overal/l
we have chosen not to include
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District Tree Health Vulnerability Summary GRAPH:: TREE HEALTH VULNERABILITY DISTRIBUTION BY DISTRICT listrict
Tree Health Vulnerability analysis methods are-descr.i of i
Tree Eco Analysis allowed for the identification of p . . surroun
Montgomery County widdht téh®e @fottemd i BOO twenempa wi t hin t1 TreeHealthVumerab'"tyD'Str.'bu“.onbyD'SmCt

) . . . ) (Sorted by tree population size)
factored into the tree hdabTab%elThesabhl vuynerabsiiity mHighest =High ~ Medium - Low = Lowest
Graph Tree health vulnerability provide a summary of t

T Vulnerability class per district, with a count of H . e
. . . . . . . ealth Sciences ) _
T A comparative visualization of vulnerability by di e e — di stri
cl ass. Stadium Woods
. . Athletics & Recreation— .
These figures can be used to readily understand the v —_— l distr
included in the maintenance plan. It also allows for Student Life ui remer
and potenti al i Nt equrtgt each dp aotot mamaagemmpr ovements for . o —

. . . . . : . . Life Science :
provide specific individual prescriptions for integra ptions
not provided because of ' i mitations twictels W@iBdMPBFtt aset Agricultural Lands
providing a prescription without a diagnosis or presc — standin
the potential vulnerabilities, quantity, and projecte Gateway

|
TABLED: TREE HEALTH VULNERABILITY SUMMARY North Academiy
Vulnerability Class Oak Lane
Districts Lowest Low Medium  High Tree Tota Creativity & Innovati J—
Heal th Sciences 38 52 34 28 17: e
Stadium Woods 8€ 24 38 32 14¢ Duck Pond
Athletics & Recrea 21 50 20 29 14°¢ ﬁ NortheastAcademF
Student Life 19 27 20 17 93 2 oriield ™
LiScei ence 26 17 10 17 80 = rie
Agricul tur al Lands 14 11 7 ¢ 9 60 al 21st Century Living Learning
Gateway ] 15 12 15 7 57 Corporate Research Center Pha;ell
North Academic 16 18 12 6 56 —
Oak Lane 11 12 13 10 53 Buffer
Creativity & lnnov 12 11 7€ 7 50 Stroubles Creek.
Duck Pond 10 10 74 7 46 d
Nort heast Academic 4 & 9 2 1¢ 4 22 Meaow_
Drill field 34 10 3 4 2 21 Glade Road
21st Century Livin S 21 6 4 16 .
3 Alumni Mall
Corporate Research 4 ¢ 17 1z 1 10 .
Buffer 22 17 2z 2 10 Smart Village
Stroubl es Creek 37 2¢ 8 6 92 Autonomous Study Park
Meadow 1¢C 14 7 1 87
Gl ade Road 11 12 17 8 8 4 North End
Al umni Ma | | 3 0 7 1 2 ¢ Corporate Research Center
Smart Village ! 0 0 0 2 2 0 100 200 300 400 500 600
Autonomous Study P 0 0 0 2 2 Tree Count
Corporate Research 0 0 0 0 0
North End 0 0 0 0 0
Grand Total 2198 2798 2009 1948 10786

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com
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Virginia Tech 0 Tree Maintenance and Planting Plan

District Tree Structure Vulnerability Summary

Tree Structure Vulnerability analysis methods are descr
structure vulnerability index is used to identify which
structur al mal adi es taenglr idteyf eltds .i Bglriucdatuirads ifnror treatm
pruning, and support systems.

Mai ntenance operations addressing the structural wvulner
as i©s shown in the Plan Costing section that follows. H
structur al condediwht capobentiimpkrobenefits to future str
addition, the future maintenance costs of young or i mma

The implications of structWrrbaaln vFuolrneesetariyinigiietpendr e quit he i Im
and assessment of trees at all classes of wvulnerability
i nspection and assessment and thereafter providing a ma

TABLELQ TREE STRUCTURE VULNERABILITY SUMMARY

Vulnerability Class

Districts Lowest Low Medium  High Highest Tree Total
Heal th Sciences 54 38 41 24 14 17:
Stadi um Woods 4: 24 13 53 52 14¢
At hl etics & Recreat 28 21 34 21 40 14°¢
Student Life 26 18 28 11 93
Life Science 34 12 21 6 80
Agricultural Lands 11 15 11 11 60
Gat eway 18 13 15 5 4 57
NorAtcla d e mi ¢ 19 11 16 3 4 56
Oak Lane 11 21 13 5 2 53
Creativity & I nnove 13 81 15 6 6 50
Duck Pond 10 10 81 10 7 46
Nort heast Academic 6 ¢ 3¢ 5¢ 2 3 22
Drill field 47 47 52 3 3 21
21st Century Living 8 27 5 3 5 2 16
Corporate Research 5RE 3 35 1 1 10
Buffer 27 1¢C 3 3 2 1 10
Stroubl es Creek 3¢ 27 1€ 5 5 92
Meadow 2 9 2 & 2 2 8 7
Gl ade Road 5 7 1E& 1 3 8 4
Al umni Ma l | 3 1¢C 1¢ 1 0] 2 ¢
Smart Vill age 1 0 0 0 22
Autonomous Study Pe¢ 0 0 1 0 2
Corporate Research Center 0 0 0 0 0
North End 0 0 0 0 0
Grand Total 25¢ 21: 24¢ 17¢ 107

The F.A. Bartlett Tree Expert Company

DISTRICTS
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GRAPH: TREE STRUCTURE VULNERABILITY DISTRIBUTION BY DISTRICT

ree

Tree Structure Vulnerability Distribution by District oncer ni

(Sorted by tree population size)
m Highest = High Medium = Low Lowest
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Virginia Tech 0 Tree Maintenance and Planting Plan

District Tree Maintenance Prioritization

District tree maintenance prioritization is a combina-
overarching priority metric in this plan and is wused
both factoommrssg dered. Some treesnsdwrukctbaaé pbooblkeesal tbBom
neither, and others wil!l have varying combinations of
This plan provides for the prioritization of maintena
all ows for multiple forms of maintenance, i1 f -ynme@&rssar:
pl an. l nputs such easarhlkealft prarmagtyr iantport ance, but pri
ot her i ngpmuaEshdtap.her ee Mai ntenance Priority Distributio
representation of the priori triaztaetsi otnh aftors oanhel ddiissttrriicctts:
Sciences have a high number of trees with | ow and | ow:
s howmlable 11. Treecosting by district and prioritization sum
TABLELL TREE MAINTENANCE PRIORITIZATION FOR ALL DISTRICTS SUMMARY
Priority Class
Districts Lowest Low Medium High Tree Tota
Heal th Sciences 47 54 25 25 17:
Stadi um Woods 51 13 34 39 14¢
At hl etics & Recreat 24 29 24 39 14°¢
Student Life 24 28 14 14 93
Life Science 27 15 17 11 80
Agricul tural Lands 94 17 6 7 12 6 0
Gat eway 14 18 12 6 5 57
North Academic 19 17 11 5 3 56
Oak Lane 10 15 18 6 3 53
Creativity & I nnove 12 10 9 & 9 7 50
Duck Pond 9¢ 10 6 € 8 11 46
Nort heast Academic 54 61 4 3 4 1 22
Drill field 3 € 81 37 3 2 21
21st Century Living 12 2 ¢ 1E 4 7 16
Corporate Research 4 4 2 3 22 5 1 10
Buffer 21 2C 13 3 1 10
Stroubl es Creek 2N 4 € 9 5 1 92
Meadow 2 17 11 1 4 8 7
Gl ade Road 2 18 8 2 3 81
Al umni Mal | 3 7 18 1 0] 2¢
Smart Village 1 0 0 0 2 272
Aut onomous Study Pe¢ 0 0 0 1 2
Corporate Research Center 0 0 0 0 0
North End 0 0 0 0 0
Grand Total 22¢ 26( 19¢ 19¢ 107

The F.A. Bartlett Tree Expert Company

DISTRICTS

January 2024 6 Page 31

GRAPH: TREE MAINTENANCE PRIORITY DISTRIBUTION BY DISTRICT

ity. Th
Tree Maintenance Priority Distribution by District r other
(Sorted by tree population size)
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Virginia Tech 0 Tree Maintenance and Planting Plan January 2024 6 Page 33

Plan Costing t r edeesveilmpage and overall size &, eandpounhegl tb -t mpabmen
term sustainability in terms of health and structural c
Thi syelddr mai ntenance pl &Ad, RPS58pBbpRPected to cost
The ¢t @ablé . Treecosting by district and prioritization summ
Work Planning the projected costs for each district for each prioritization class (priority class.) Factors such as current tree

health and structural condition and the associated treatments, combined with age class, and size affect the

e foguchar €ost proj eeceyteiaorn smafionrt etnhaencled pl an o6, pr oV ipdogtsclass fotalpiojected dostsyandittie projécted coses $of each district over the 10-year plan period. In
projections. This is the maitmtlecaomsde ,ofi mdIludiosg i bhrl genefdlpthaseprojeetetl cdstd areasthdduled to decline over this period.
structur al mai ntenance operations.

TABLEL3 TREE COSTING BY DISTRICT AND PRIORITIZATION SUMMARY

Theabt e, 1Pablbeity cl ass and bi anmnyueaalr pprloajnedc,t epdr ocvo sdtess fcoors tt he 10
projections of the -maantenanemeptan |In twoevident that prioritization of mai PrioynCtassc e
_opergtipn; results in an inwobi @b2y368g8eb. robn YV ealils Lowest Low Medium High Highest  District Tota
s significantly less ($775,714.) At hletics & Rec $49,7 $151,¢ $167,! $415, $375, $1,159
The type of maintenance that occurs for the hlghesSta(WOcﬂ)m rees 28 984, B $98. 5 ‘ru$nl'r]hsd and
removal. This can be compared with the |ower expengdl€adt maslcr{te@r*:aer'?c $143, ¢ $228,¢ $158, 7 3184, GEEEEEENE) (%10%02ty tree
i .e. maintenance monisttormama@gaemenitnt gqriast écd mespi teSt HEeAl ghkfenum $78,1 $126,: $86,1 $97,7 $144, $533, ¢
the |l owest priority class. The form of maintenance Agpdrcaitlitaim adi dmi $67, 4 $93, 9 $42, 2 $97, 9 SRR C t e4d90ciOSt S OV
leyear pl an. Creativity & I n $96,5 $76, 5 $68, 7 $91, 7 $102, $435, °
Life Science $62,4 $75,1 $112,¢ $66, 3 $84, $401, ¢
n the _first four years of the plan,'the e_xpen_diturqj ke pinrged t o r $24 3 $56, 3 $43. 0 $58. 2 ma&yotenance v
to be higher th_an_ the__average_ ex-;peeqlrdlpluare. iInt tihse tI;adsaltcqujlavqreamcsstof 509 577 555, 2 509, 4 S $295 . ¢
mai ntenance pl aintsi alo hinglhier tdxpemadi tur e.
Oak Lane $32,1 $67,3 $102, 1 $57, 3 $32, $292, ¢
North Academic $68, 1 $69, 4 $61,0 $50, 0 $37, $286, :
Dril Il field $15, 8 $40, 4 $33, 4 $37, 2 $31, $158), ¢
21st Century Li' s$10, 2 $21, 2 $9, 3¢ $25, 2 $78, $144, ¢
$725,661 $7,256,612 Corporate Resea $39,4 $32,9 $35,2 $9, 26 $21, $138, «
Average 10Year Plan Northeast Acade  s$18, 3 $23, 1 $21, 1 $39, 1 $22, $124, ¢
Al See ezl G Gl ade Road $32 $20, 2 $3, 9¢( $16, $58, $99, 2
Meadow $32 $7,0: $5, 71 $7, 3 $55, $75, 8
Buffer $6, 4: $9, 4¢ $3,2: $24, $23, $67, 1
FIGURE: COST PROJECTIONS FOR TMEARB MAINTENANCE PLAN Stroubl es Creek $9, 8: $13, 7 $5, 8¢ $2, 04 $10, $41, 8
Al umni Ma | | $48. $3,0¢ $26,0 $1, 5¢ $30, 7
TABLEL2 PRIORITY CLASS AND BIANNUAL PROJECTED COSTS FORARHELEN Smart Village SiU6H %0 50 50 $30.0
Aut onomous Stud: $0 $0 $0 $441 $1, 41
Priority Class Number of Trees (Quantile distributi C Corporate Research Center $0 $0 $0 $0 $0
Hi ghest & . 1,09 $2,363 North End $0 $0 $0 $0
Hi gh 3 & 1,9 $1,697 Grand Total $775,  $1,278 $1,140 $1,697 $7,256
Medi um 5 & | 1,9 $1, 140
Low 7 & 2,6 $1,278 Management should consider the following:
Lowest 9 & 2,2 $775,
The costs for maintenance operati amsiianuer iIn0 |yienaer swiitsh
but the costs associated with priority class will decr
The projected expyeenari tpulraen fwirl It hriesd lc0e f ut ure cost s coofmpnaaiinstoennance operations. The work
is proactive and wil/ result in a different form omewiptenahogsiwithelﬁutaaeeimenagemeatmendsmabntmpaove
environment coondntizedsthht it herecee popul adtiiaome thears terneheishph plLmberngfpbkmall er
currently. Arboricultural maintgpancel apesbdbubdsreddeddi ¢thonmnsil asasbies s Mm@ mtv eing omd edled rfeers.non

The F.A. Bartlett Tree Expert Company
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Arboricultural Maintenance Tasks

This maintenance plan identifies seven (7) types of urban forestry and arboricultural maintenance

operations. The table, 6 Tld.lQUaetityof trees requiring a range of maintenance types in each districto,
details the potential number of trees requiring these forms of maintenance over the 10 years of this plan.

This table also provides a count of trees in each form of maintenance operation for each district.

The assignment of maintenance types is dictated by assignment methodol ogy outlined in our methods
section. The total number of trees and assigned maintenance types should be considered a potenti al
guantity and not absol Wird.anl tFoirewidinltyi depméed, taasesdhe and write

needdlased maintenance operation plans for each priority class, district, individual tree, or group of trece
The projected costs in this plan also include a base | evel management cost for inspection and the
management of internal works and contracted wor ks.

TABLEL4 QUANTITY OF TREES REQUIRING A RANGE OF MAINTENANCE TYPES IN EACH DISTRICT

Maintenance Typguantity
count of trees assigned possible maintenance
Root Zone

Districts Removal Pruning Support System; Lightning Protectior | IPM Monitor Maintenanc Type Tota
mprovements
Athletics & Re 59 0 43 90 1, 4 36°:
He aSctihences 37 9 34 99 1, 7 357
Stadi um Woods 57 9 0 19 95 1, 4 331
Student Life 20 7 1 15 57 93 19¢
Life Science 15 3 4 8t 37 80 14¢
Agricul tur al L 21 6 1 16 37 6 0 141
Oak Lane 9 2 1 8t 39 53 11:
Creativity & | 23 4 0 11 21 50 111
Gat eway 11 3 1 87 27 57 10¢
Duck Pond 12 4 1 13 26 4 6 10:
North Academic 12 2 1 53 25 56 10:
Drill field 6 3 2 3& 15 21 50
Northeast Acad 5 1 0 37 13 22 45
21st Century L 4 3 1 2€ 15 16 43
Gl ade Road 5 3 0 44 62 8 4 28
Buffer 2 1 1 11 6¢& 10 21
Corporate Rese 7 1 8 13 10 21
Meadow 2 0 1C 64 87 20
Stroubl es Cree 1 0 1¢ 614 9 2 18
Smart Village 2 0 21 21 22 10
Al umni Mal | 1 0 3 1¢C 2¢ 5¢
Aut onomous Stu 0 0 1 2 2 5
Corporate Research Center 0 0 0 0 0 0
North End 0 0 0 0 0 0
Grand Total 3E 32( 21 2076 3° 107 234

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com
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Arboricul tur al M@aomttiemaemd e Tasks
GRAPH): TREE MAINTENANCE TYPES BY DISTRICT

Tree Maintenance Types by District

Athletics & Recreati QD mmmmmmmm—
Health ScienCe S
Stadium Wo0dS

Student Life pmm

Life Sciencen Monitor Maintenance
IPM
Agricultural LandSe Root Zone Improvements
‘ Lightning Protection

Oak Lane o m Support Systems

Pruning
Creativity & InnovatigR = Removal
Gateway
Duck Pond g

North Academig

DISTRICTS

Drillfield u
Northeast Academijc
21st Century Living Learning
Glade Roalu
Buffer ,
Corporate Research Center Phase |l
Meadow ,
Stroubles Creek
Smart Village,
Alumni Mall
Autonomous Study Park
North End

Corporate Research Center

o 7 [ & 7 7 7 7
% 2 2 2 % &7, % %

January 2024 6 Page 35

Thgr a@Ghaph ©®ree maintenance types by districtd, indica
T Prioritized Iisting of dmasitnrtiecntasn cael sroe gpuriiroerdi,t iwzietdh it
T An indication of the amount of maintenance required
T The form of mai ntenance operation

Pruning cycles are not provided. I nstead, priority <c¢l a

not specify the specific form of maintenance operation

include individuat aceeumasseemenhetdblaj ective, i ncl udi
applied, including specifications for the work to be ¢
may include uncommon forms such as O0reagenchmestafdelgea

di mensioned trees. This plan expects that the form of

bwirginaadiUgdlmn Forestry Team

The same concept shall be applied to each tree; all tr
inspection, and the prescription and specifitciamhd oonfs wr
the inspection.

This maintenance Wilragni naasasdulhaetissa i1 hRad r ewsitlrly elietalmer compl et
forestry and arboricultural work to American National
contracts and retain contractors that will complete th
include mnhe foll owi

T (Par2011? Revision of -200N0S8B (ARB2001 4 )P a&rTir ele), Shrub, and
Managein8handard Praot,ngeesf e(renced as OPruningd or 06
mai ntenance pl an.

T (Par20128 Soi l Management

0 aAssessment
o bModi fication

o ckFertilization
o dDrainage
T Referenced as ORoot Zone I mprovementsd in this main
T (Par20133 Revi siA@BM Oo f( ROMNS6I; 3)r ef erenced as O6Support Sy
Protection and Support Systemsd in this maintenance

T (Par20M44 Lightning Protection Syst20k8;Rervd fsd roemmn codd A
6Lighting Protectioné or O6Lightning Protection and

T (Par2083 Root Management; referenced as ORoot Zone
pl an.

ANSI 72133

1T 21383017 Safety Requirements; with application to tr
pruning operations, plus all other wurban forestry a

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com
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Arboricultural Maintenance Type Costs

TabTeb®® Mai ntenance type costd, provides a cost projection for all possi ble maintenance operations
by district. The actual number of maintenance operations is expected to vary. This is because al/l
mai ntenance operations shall bet baysequaini i i nsgpemdeamndoan meald a@afs stelses me n

Forestry Team

TABLE1S MAINTENANCE TYPE COST

Maintenance Type Cost
Projected costs of possible maintenance

Root Zone
mprovements

Districts Removal Pruning, Support System: Lightning Protectior

At hl etics & Re $302 $456 $ 3%1

Stadi um Woods $350, $58, $0. $118, $580, $23,7%1, 137
Heal th Science $195, $56, $4,6¢ $177, $517, $27,7%1, 002
Student Life $105, $38 $5114 $81, 2 $293, $14,9 $533,
Agricultural L $124, $37 $575 $92,6 $212, $9,6:. $490,
Creativity & | $162, $29 $0. $80, 7 $151, $8, 0( $435,
Life Science $89, 7 $21 $2, 3 $50,1 $220, $12,8 $401,
Duck Pond $64, 3 $22 $519 $70,5 $138, $7,4!' $307,
Gateway $65, 8 $19 $56 3 $48, 9 $152, $9, 2. $295,
Oak Lane $43, 0 $12 $472 $40, 1 $187, $8,5 $292,
North Academic $75, 8 $16 $597 $31,6 $152, $8, 91 $286,
Drill field $35, 9 $16 $1, 0° $20,3 $81, 4 $3,4!' $158,
21st Century L $23, 09 $18 $510 $13,2 $81, 1 $2,6 $144,
Corporate Rese $87, 5 $10 $1, 1! $9, 2 $14, 9 $1,6¢' $138,
Nort heast Acad $27, 9 $5 $0. $19,4 $68, 4 $3,5! $124,
Gl ade Road $24, 7 $ $0. $20,5 $28, 9 $1,3: $99, 2
Meadow $14, 1 $ $0. $5, 6 $36, 3 $1, 3! $75, 8
Buf fer $12,5 $ $546 $6, 0 $37,1 $1,6( $67,1
Stroubl es Cree $4, 1| $ $0. $7, 91 $26, 6 $1,4 $41, 8
Al umni Ma l | $16, 6 $0. $3,1 $10, 4 $464 $30, 7
Smart Village $7, $0. $7,9 9! $352 $30,0
Autonomous Stu $ $0. $4 2 $32 $1, 4:
Corporate Research Center $ $0. $ $0. $0.
North End $ $0. $ $0. $0.
Grand Total 8 3 1 25

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com
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Arboricultural MaiiCtoemna maue dType Cost s

Thgr agGhtapbBPr oj ected maintenance costs by type per d
visualization of the costs associated with each for
compared, with some clear exampl es olfeihreadd 0@inat esd
being significantly different

January 2024 6 Page 37

GRAPHQO PROJECTED MAINTENANCE COSTS BY TYPE PER DISTRICT

Projected Maintenance Costs by type per District
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Part 3.LeDieslt rNMaitnt enand®e oPlean i amé Cost

The following is an explanation of how to use the foll owi

projections:

Stadium Woods District reference

Priority  Priority Total Tree Projected 10 Year Projected annual
Rank _ Class trees  densil maintenance cost average cost
22 Highest 1484 106.1 $1,137,723.33 $113,772.33

Summary tabialetailing district priority, total trees, tree density, progaote
Stadium Woods Tree Health Vulnerability Distribution maintenance cost, and projected average annual cost.

445
388

32
242

Health vulnerability chart i ndi vi du al treesd vi
[ assigned a vulnerability class, and the number of trees in each class is |
Figres gt Hﬁwm:‘:::;:wm Lo Lo This may be used to determine the potential amount of Integrated Pest
Management and growth condition improvemesdsfoedjuis district.

Tree Count

Stadium Woods Tree Structure Vulnerability Distribution

521 53

3 20 Structure vulnerability chart i ndi vi dual treeso

= © is assigned a class, and the number of trees in each class is provided
p— - i . e potential amount of maintenance operations such as pruning, remov

arboricultural works may be projectedifstrittteand its prioritization of the
period of the maintenance plan.

Structure Vulnerability Class

Stadium Woods Management Priority Distribution

562
Management priority distribution chartount of trees in each priority cle
st provided. This is an indicator of the amount of arboricultural work and i

prioritization over they&8r maintenance plan period.

Tree Count

Highest High Medium Low Lowest
Priority Class

(Continued) Stadium Woods

Priority Class Tree Count Projected Cost

Hg T 1 ey (Page 2$ummary priority tabla biannual table that provides a summa
fum 586 59850967 T ..
Lo fato ez the prioritized trees pnajected costs over thgeld plan. This illustrates th
— — projected cost trend for maintenance operations.

Stadium Woods Tree Maintenance by Priority Class
mbghest mhigh - Medium « Low mLowest

¥
398

Moniter Maintenance 340
133

: (Page 2Mlanagement priority class charhigher level of detail o
prioritization of trees in the district and plaammualdasis.
Providing a count of trees in each priority class and for each of t

forms of maintenance operations. This can be used to understa

I 14T
39
Root Zone improvemenss 7

Lightring Protection

projected sts and the possible amount of arboricultural work req

T
s in each district. This also indicates the projected balance of the 3
—— and type of arboricultural work and its prioritization exesarthe 10
L Tw maintenarcplan period.

cooos o

Removal

Maintenance Type Cost
Projected costs of possible maintenance]
Support  Lightning Root Zone Pu Monitor

Systems _Protection Improvements Maintenance
Count 97 0

Proj. Cost | $350,666.35 EETRLYE]

Pruning

Stadium Woods Tree Maintenance Types - Count

. o . 136
—

Removal Prurirg Suppr Sysems  Lighting Prokecion  Root Zone PM Moritar
Improvements Maintenance

Stadium Woods Tree Maintenance Types - Cost

$530,810.06
$350,686.35

N 511870571
$56,747.21 s2274400

§5,050.00 00
— i

Removal Prurirg Support Systems Lighting Profecfon  Root Zone M Vo
Improvements Maintenance

The F.A. Bartlett Tree Expert Company

709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com

196 959 1,484 3316
$000  $11870571 $58081006  $2374400 $1137,72333

January 2024 6 Page 38

ng section of the maintenance plan and cost

Summary maintenance type cost table
this is a count of the trees for each of the
seven (7) main forms of maintenance
operations. A predictive forecast of the
potential cost of maintenance for each ty
including all levels of prioritization. Thesg
costs are for the-yiéar plan.

Maintenance type count chaetailing total
number of trees requiring each of the sevd
forms of tree maintenance over-fead0
plan.

Maintenance type cost chatétailing
projected Jkar maintenance cost This
table can be referenced with the
Mdaintenance type count chart

comparison, and to see the effect of cos
of the different types of maintenance
operations on the projected costs for thg
district.
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Stadi um Woods

PricPri ot Tre Projecte Project
RanCl as redens maintene averagdg
2ZHi gh 14¢ 106 $1, 137 $113,

Stadium Woods Tree Health Vulnerability Distribution

389
1= 322
8 242
@)
(0]
(O]
= 86
Highest High Medium Low Lowest
Health Vulnerability Class
Stadium Woods Tree Structure Vulnerability Distribution
538
=
>
o
@) 243
(]
E 139
43
[
Highest High Medium Low Lowest
Structure Vulnerability Class
Stadium Woods Management Priority Distribution
1= 398
5 340
o
@)
(]
) 133
. 51
[
Highest High Medium Low Lowest

Priority Class

January 2024 6 Page 39

Maintenance Type Cost
Projected costs of possible maintenance

Support Lightning Root Zone IPM Monitor

Removal Pruning

Systems Protection Improvements Maintenance
Count 57 9 0 19 95 1, 4 331
Proj. Cost $350, EEKINN $0. $118, $580, $23,7%$1, 137

Stadium Woods Tree Maintenance- Cmed

1,484
959
579
196
1 7 0
|
Removal Pruning Support System&ightning Protection Root Zone IPM Monitor
Improvements Maintenance
Stadium Woods Tree Maintenance Ggsts
$580,810.06
$350,666.35
$118,705.71
$58,747.21
5,050.00 $23,744.00
¥ — $0.00
Removal Pruning Support Systemgightning Protection Root Zone IPM Monitor
Improvements Maintenance

The F.A. Bartlett Tree Expert Company

709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com
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(Cont iStuaeddi)um Woods

Priority Class \CEIS Tree Coun Projected Cos|
GIRCACE AT 1 & 2 56 $573,
Hi gh 3 & 4 39 $371,
Medi um 5 & 6 34 $98, 5
Low 7 & 8 13 $84, 6
Lowest 9 & 10 51 $8, 71

Stadium Woods Tree Maintenance by Priority Class
m Highest= High © Medium  Low = Lowest

A, 562

] ] 398
Monitor Maintenance 340
133
51
I 499
245
IPM 139
68
8
I, 147
39
Root Zone Improvements?7
2
1
0
. 0
Lightning Protection0
0
0
N o1
6
Support Systems 0
0
0
I 306
) 200
Pruning 30
39
4
| 1
0
Removal 0
0
0
0 100 200 300 400 500 600

The F.A. Bartlett Tree Expert Company
709A West Main Street, Charlottesville, VA 22903 6 203.323.1131 6 www.bartlett.com

























































































































































































































































