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Urban Forestry Inventory Summary

Executive Summary

The City of Bonney Lake is one of the faster grayities in Washington State.
Bonney Lake is home to 15,320 residents, with giceipopulation in excess of 20,000.

In February, 2007 the Town of Bonney Lake contréetéh ArborPro, Inc. to provide a
GPS tree inventory and GIS database program fectsal parks and street trees. In late
March the inventory was initiated with the GPS daibection. ArborPro, Inc. assigned
two data collectors to collect the requested ttedates and the GPS coordinates of
every tree as well as tagging trees with identifimanumbers for easy tracking. The
objective of this report is to summarize the firglirfrom the survey and provide
information for the creation of an urban forest agement plan.

The survey provides information regarding the pepulation of the areas selected by
the Town which included mainly park environmeniiscluded in the survey are the GPS
locations of the trees, species name in Latin amdngon form, general health
assessment, maintenance recommendation and spenipssition.

Statistical Highlights:

o0 There were 2,273 trees in the survey area repiiageswer 40 different
species.

o Douglas Fir and Western Red Cedar comprise neatfyohthe survey’s
tree population.

0 Nearly 33 percent of trees were over 60 feet igiitei 111 trees are going
to present or already have a utility line conflict.

o0 The GPS points were collected for every tree instimgey at an accuracy
level of +/- 3 feet also referred to as “Sub-meter”

0 The database provided to manage the survey infiomata GIS-based
system with interactive mapping capabilities prawypa powerful
management tool for the future scheduling, dateyeatd record keeping
needs of the Town'’s trees.

0 Maintenance recommendations for each tree havepesided and
management plan information has been given to prelperve and
enhance the overall health of the tree populati@happearance of the
Town.
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Introduction and Background

Prior to initiating the project, inventory staff méers conferred with the key personnel
from the Town of Bonney Lake. During this confazenliscussions were held to outline
the project objectives, inventory attributes, pcojgmeline and layout the final report
delivery. Each specified tree was visited and dagee recorded for each tree.

Every urban forestry plan begins with a concisemuory. As requested by staff, the
Town has been delivered more than a simple invgrbirees on the property. Utilizing
the Global Positioning System (GPS) and Geogrdplfiicmation System (GIS)
technology, a comprehensive tree inventory and ragement tool was supplied to
maintain and utilize the information. A GIS is@puter based tool for mapping and
analyzing tree information in a visual manner. @&&hnology integrates common
database operations with the unique visualizatr@hgeographic benefits offered by
maps. This inventory will allow the future useupldated mapping files and can be
overlaid with other relevant data including roadsvayd pathways, irrigation and
hardscape infrastructure, building footprints atttbcs.

Also listed herein are summations of the tree patmn, listings of species that are in
poor or declining health, and dead or dying spensne

All of these sites are linked and will be displayaer high resolution orthophotography
for a unique, simple and effective way to accessformation. The data and visual
information provided in this report will assist thewn in the future maintenance issues
and management practices of the Town.

Study Site

The USDA plant hardiness map divides North Ameinta 11 hardiness zonesspa

Misc. Publication No. 1475, January 1990ne 1 is the coldest; zone 11 is the warmekis gdives
the user a guideline as to which plants or tregs hiae greatest survivability in the
region. The Town lies within the USDA hardinesse®iib and 8a representing a lowest
minimum temperature of -1 degree.
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Study M ethodology
The following list of data was collected as wellthe GPS coordinates for each tree.

Location Attributes

o

Unique ID — an individual number for each tree vattree
tag placed where necessary.

Address and Street Name

Species — Both Botanical and Common name
Diameter (Diameter at Breast Height / DBH)

Height — Collected in 15 foot increments

Condition Rating —Excellent, Good, Fair, Poor, Dead
Recommended Maintenance- Individual recommendation
for each tree

Conflicts — Utility Lines

GPS coordinates — Sub-meter accuracy

—T @meoo0oT

Tree Identification- Each tree was identified by the proper genusgisp,
common name and cultivar if applicable.

Size Classificatior- Each tree was identified by the actual diamatdéreast
height. The actual DBH will be converted into dlhges of 6 inch increments.

Height— The height will be collected in the ranges pded below.
0-15
15-30’
30-45’
> 45’

Condition Rating- The condition of each tree was included in thiadollection
process. The condition of each tree is a writegimg of excellent, good, fair,
poor, critical or dead.

Maintenance Recommendation& determination of the maintenance needs for
each tree was recorded. Below is a general ligifribe maintenance
recommendations:

Routine Pruning
Training Prune

Low Priority Prune
High Priority Prune
Low Priority Removal
High Priority Removal

Utilities — All above ground utility conflicts have beenmtiéied.
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GPS Data Collection

Using GPS and GIS for tree inventories is the pretemethod for collecting data for the
following reasons:

o0 GPS isincredibly accurate. The equipment used
was a Trimble Pro XRS capable of accuracy =
of +/-3 feet. Offset distances were uselg aimere "
signal conflicts existed.

o Data is collected in real time on the handheld catep
while the GPS unit acquires the satellite connechio
the location.

o Data logged into the backpack system is then
downloaded to a GIS system for easy handling of the
information.

o GIS then allows the user to sort, calculate andretlse process the raw
data into a useful format.

o

Why GPS and GIS? Open space environments poseaudiiallenges to the urban forest
manager. Without the constraints posed by har@saagd roadway as a limiting factor
for growth and tree selection, a wider distribut@rspecies is common making the
management of the property more complex.

Further, scheduling maintenance can be diffic
without the use of the street address- based t|
locating method, commonplace in municipal
urban forests. Using GPS and aerial mapping
the urban forest administrator in a park-like
environment similar to Bonney Lake can rapid
select trees for work orders and then schedulé
and direct workers to the exact maintenance
locations for maximum time and resource
management.

Tree tags
The tree tags further insure that the correct reasmce is performed and recorded at

each tree. Tags were placed on trees that weessibte at ground level. Although
some trees were not tagged due to dangerous mudtiticcess, great lengths were taken
to tag as many trees as possible.
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Study Results

Size Characteristics

The size of a tree provides insight into the agk\alue of the tree. There are two
industry-wide recognized size characteristics, lieggnd diameter at breast height. While
height is self explanatory, diameter at breasthigiBBH) is determined by the diameter
of the tree at 4.5 feet above grade. Both thehteigd the DBH are represented in
ranges due to the dynamic growth rate of trees.

Table 1 — Tree Diameter in inches

Trees by Diameter Range

Diameter Range Count

0-6 271 1000

6-12 805 800

12-18 678 600 - ]

18-24 208 400 |

24-30 184

200 - __
30+ 127 . { | | | | | m
0-6 6-12 12-18 1824 24-30 30+

Table 2 — Tree Height in feet

Trees by Height Range

Height Range Count 1000
0-15 183 800 -
15-30 350 600

30-45 502 400
45-60 476 200 ﬂ
60+ 762
1 I S

0-15 15-30 30-45 45-60 60+

These Characteristics point to the dominant spewigsn the survey towards tall,
slender types including the two predominant specsne Bonney lake; Douglas fir and
Red Alder. Douglas firs in old growth forests teed 250 feet with the tallest recorded
being in Washington State at 330 feet.
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Tree Condition Evaluation

The survey included an evaluation of the treestibgé been inventoried with respect to
their overall condition. The evaluation perfornveas a ground-level sight inspection;
this does not guarantee the health or conditiangftree. There are many conditions
that can exist in a tree that are not assesseddrgraund-level inspection. However, the
condition evaluation is helpful in determining tinees that are in the poorest condition.
Below are a chart and graph of the tree conditsumgeyed in Bonney Lake.

Table 3 — Tree Conditions

Tree Condidtions

Condition Count
Good 70 Eair
Fair 1654 73%
Poor 475
Critical 7
Dead 67

Good " Poor
Critical 21%

3% 0.3%

Tree Conditions

1800
1600 -
1400 -
1200 -
1000 -
800
600 -
400 ~
200 A

Good Fair Poor Critical Dead

Numbers here represent the relative lack of stratppruning and the more natural
guality of the trees surveyed. Some typical charatics are listed on the following
page to help the reader understand the conditimgsa
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Tree Condition Descriptions

o Good

Good to Excellent branch placement, lack of unatatele co-dominant leaders,
good pruning history. Canopy generally full andabaed, good foliage color,
vigor and shoot elongation typical of species, latkisible or uncontrollable
pests. Conditions ideal to favorable for full dieyament to species potential,
sufficient room for canopy and root growth, irrigat and soils exist to sustain
development.

o Fair

Decent branch placement, less than ideal scaffiddisg, some co-dominance
present, past pruning less than ideal but possiisectable. Canopy relatively
thin, foliage chlorotic, vigor and shoot elongatioelow norm for species, minor
pests or possibility of infestation. Some resiictimposed by deficiencies such
as proximity to competing species, proximity toesidlks, grade changes, poor
irrigation, overhanging adjacent trees.

o Poor

Inferior branch placement, crowded scaffold, co-ol@mnce likely, correction or
mitigation necessary and likely extensive, restrunfy needed to repair past
pruning practices. Canopy sparse, dead twigstesiuor absent new growth,
declining number of growing points, pest presensibe or likely. One or more
restrictions severe enough to hamper the abilityeftree to develop fully as
listed above. Recent changes to the site may gsirttiemselves
symptomatically in the future.

o Critical
Majority of dead limbs and scaffold. Canopy neamnycompletely dead.

Restrictions to the site likely to cause failuredeath of the tree. Tree may
already be compromised.
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Recommended M aintenance

Recommended Maintenance Tree Count Priority 1 Removals Common Name
Routine Prune 1753 54 Red Alder
Priority 1 Removal 207 41 Western Hemlock
Training Prune 149 36 Douglas Fir
Priority 1 Prune 100 23 Western Red Cedar
Priority 2 Prune 45 22 Bigleaf Maple
Priority 2 Removal 19 16 Balsam Poplar
5 Bitter Cherry
Priority 1 Prune 2 Th\elillzzenglar
The trees that have been recommended for :
high priority prune should be inspected by 1 Jefirey Pine
staff. These trees are in need of corrective 1 Lodgepole Pine
maintenance. The percentages of trees that 1 Paper Birch
fall into this category are normally less than
10% of the entire tree
. Removal Reason Count
population. The budget
required to prune these trees Dead 67
should be very D_ecay Present _ 41
reasonable and easy to attain. |-2iSease/General Decline 22
Prior Limb Conflict 20
Priority 2 Prune Poor Branch Structure 16
A large majority of the trees Leaning 15
surveyed on the fall into the Mechanical/Vehical Damage 9
low priority prune category. It | Crowded/Insufficient growth Space 8
is recommended that these Existing Removal Rec. 8
trees are placed on a Hardscape Damage 1

systematic pruning program.

The most cost effective program would include gmdning. Divide the City evenly into
tree maintenance grids. Have the entire grid ptun@ budget year. Low-priority
pruning cycles can be developed with regard tolabi funds.

Priority 1 Removal

These trees should be surveyed by staff and satedad removal and replacement if
appropriate. This category includes trees théatedangerous conditions combined
with significant targets such as proximity to higflume pathways or play areas.

Priority 2 Removal

These trees should be scheduled for removal okesisonable time period based on
available funds. The removal process should Hevield by a replanting program. The
appropriate species should be planted based orespée and soil conditions.

Routine Prune
Trees are in satisfactory condition and can be gution a regular cycle.
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Species Frequency

The species population diversity of the survey i
listed on the following pages. The survey |
identified 41 different tree species. The most
common tree identified in bonney Lake was the
Pseudotsuga menziesii commonly known as the
Douglas Fir. There are 667 Douglas Fir trees ir
the survey.

Table 4 — Species Frequency/Diversity

Common Name Count
Douglas Fir 667
Western Red Cedar 474
Red Alder 400
Western Hemlock 185
Bigleaf Maple 162
Red Maple 118
Balsam Poplar 60
Bitter Cherry 52
Purple-Leaf Plum 34
White Fir 31
London Plane Tree 17
American Sycamore 8
Theves Poplar 7
Jeffrey Pine 7
Paper Birch 6
Japanese Flowering Cherry 6
Crabapple 4

Continued...

10
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Common Name

Count

Red Fir, Silver Tip

Oregon Ash

White Ash

American Holly

Madrone

Unknown/Unidentifiable

Grand Fir

Sugar Maple

Atlas Cedar

Colorado Blue Spruce

Council Tree

Camellia

Lodgepole Pine

Mountain Hemlock

Alaska Cedar

Pacific Dogwood

White Poplar

Pecos Crape Myrtle

River Birch

Scotch Pine

Siberian Larch

Thornless Honey Locust

Washington Hawthorn

Western White Pine

Norway Spruce

RiRrRrRIRPRIRIRRPRIRIRPIRIRIRPRIRIRPIRIRINNININNN W|W

Pacific  Douglas western
yew fir hemlock

western red
cedar

11
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Trends Analysis

From the data collected, some trees stand oueitatidscape for differing reasons.
Listed are some of the trends found when querieoh several angles.

Dead Trees — varied over 9 different species. No one tresis stands out except the
Western Hemlock as a function of its total cou@f.the 103 Western Hemlocks
surveyed, 21 are dead. Western Woolly Adelgid tatylplayed a part in the decline of
this species.

Dead

Common Name

21

Western Hemlock

15

Red Alder

11

Bigleaf Maple

Western Red Cedar
White Fir

Douglas Fir

Balsam Poplar
Theves Poplar
Jeffrey Pine

=N [(W (>~ oo

Poor Condition Trees— Of the 18 trees species listed in this categh49, are Douglas
Fir. As a proportion of the 667 surveyed, thigtigely high number represents primarily
weather/wind damage to these trees. The sizetand susceptibility have given way to
limb drop or breakage. The Alders are almost wmadly tall and therefore are getting
into the high wind zone.

Poor Common Name
149 | Douglas Fir

Red Alder

Western Red Cedar

Western Hemlock

Bigleaf Maple

Balsam Poplar

Bitter Cherry

Paper Birch

White Fir

Japanese Flowering Cherry

Camellia

Lodgepole Pine

Oregon Ash

Purple-Leaf Plum

Scotch Pine

Sugar Maple

Thornless Honey Locust

White Poplar

©
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~
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Trends Analysis
Continued...

Low Priority Removal

Common Name
Douglas Fir
Bigleaf Maple
Western Red Cedar
Western Hemlock
Red Alder
White Fir

Priority 2 Removals

PPN W A~ oo

High Priority Trimming

Priority 1 Trimming Common Name

The Top 5
Species at a glance
Doug Fir
Count Condition
510 Fair
149 Poor
4 Dead
4 Good
667 Total

Western Red Cedar

32 Douglas Fir
26 Red Alder
14 Bigleaf Maple

9 Balsam Poplar

8 Western Red Cedar
6 Western Hemlock
4

1

Bitter Cherry
Thornless Honey Locust

Notesfrom Thefield

On the list of concerns to our arborist were tleedrthat are in
proximity to high value or high use public spacé&svo that
were of interest were the trees surrounding theepkak and its
associated picnic grounds. These trees have mxigdadwood
and are starting to show wear and tear in this tagiet area.

Raphiolepis canker may become an issue in the Alder
population.

Shoestring root rot is apparent and the plantingrohe species,
firs, pines and spruces should be done with cadeegular
inspection.

Downed trees being left to decay, whether to preWidbitat or
from lack of resources, may be perpetuating this rot.

Count Condition
372 Fair
76 Poor
21 Good
5 Dead
474 Total
Red Alder
Count Condition
281 Fair
97 Poor
15 Dead
4 Critical
3 Good
400 Total

Western Hemlock

Count Condition
103 Fair
58 Poor
21 Dead
2 Critical
1 Good
185 Total
Bigleaf Maple
Count Condition
117 Fair
31 Poor
11 Dead
3 Good
162 Total
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Urban Forest | nformation

From an arborist/urban forest standpoint, it appéaat most of the recent infill planting
has been primarily of Red Maple. It may be impotrta vary the species composition in
order to prevent a catastrophic loss of a singéelpminant species in the future.

The trees that fall into the two smallest categoimeboth DBH and Height represent the
young urban forest. An important aspect of a yourian forest is professional tree care.
Common belief is that a tree does not require piguaontil it has achieved a certain age
or size. The opposite is often true. Professignahg tree maintenance, provided by a
certified arborist, will alleviate many potentiaioblems.

Trees that are pruned properly in their first twdhree years will be healthy trees that
will require less maintenance in the future. Yotmeg maintenance can also prevent tree
liability associated with un-maintained trees. éséhat receive the appropriate pruning
measures while they are young will require lessemiive pruning when they mature.

Proper care of young trees begins with prunindatpg time only to remove branches
damaged during handling and transplanting. Lownd¢inas should not be removed
because they manufacture critically needed foodnemew tree.

Any pruning of a small tree has the effect of chaggts look for its lifetime. Proper
technique is essential. Damaging cuts can causetstal problems or introduce diseases
that last for the life of the tree. Small cuts dsed damage to the tree than large cuts. For
that reason, proper pruning (training) of youngsres critical. Waiting to maintain a tree
until it is mature can create the need for largs é@m which a tree cannot easily
recover.

Figure 3. Example: Prune this young tree to remove

(2
(B
1 branch shibs
2 rubbi g branches
T ater sprouts
4 sucker growth
@ 5 cloeel apmeed branches
& weak, narrow cratches

14
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Urban Forest | nformation

It is advised to continue planting replacementigsethat are suited to the location. For
example, our arborist has suggested the following:

Smaller street trees with color:

Serviceberry

Character Tree

Kentucky Coffeetree

15
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Urban Forest | nformation

Other trees of interest to the Town may include:

White Oak

Black Oak

English Oak
Crabapples (at right)
Poplars

American Sycamores
Liquidamber
Western Cypress
Leland Cypress
Magnolia “Brownii”

Summation

The Bigleaf Maple is performing very well and ndensive pest problems were
identified. The Sycamore population is also aras¥here possible, by applying
species diversity practices, the urban forestlvalat a reduced risk for a decimating pest
or disease that may wipe out one or a group o$ tieseving the area blighted.

Lastly, it will be necessary to provide the fundengd materials for adequate maintenance
of the trees. Diligent monitoring and maintenandéhelp to ensure a healthy urban

forest for years to come.

Our arborist and staff are available to assistwih this report and look forward to

aiding the Town of Bonney Lake in its urban forgsals.

16
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Arbor Pro Softwar e Database M anagement T ool

ArborPro Softwares a comprehensive inventory program to assigteretficient
management of trees, landscape, and physical asgetsprogram utilizes the latest in
GIS technology to provide the user with an immesliasual representation of any field
asset.

Efficient Resource Management

Time is the most valuable resource | seee|wisl Tree ID: 4668

for any management staff. Using gng ol e | IR

ArborPro software will optimize the | &= E L E—

time spent on tree management | " ™ Y
through the rapid interface of T —

1 Vaee  § [
mapped trees to pertinent [ L =

information. The mapping feature i
unique and will eliminate the need
for site visits and complex data
entry. All assets are inventoried to e
client specifications, including size,
type, condition, and estimated maintenance. Aoeaites can be quickly highlighted on
a map, the maintenance costs can automaticallplbalated, work lists issued and tasks
completed.

Easy To Use Interface
ArborPro software uses a familiar windows interfadéost of the system features are
driven by “drop-downs” or a simple click of the nssu

Condi A

2175 MAN
75 MAN
21205 MAN
2175 MAN
2213 MAN
21240 MAN
279 MAN
21240 MAN
21240 MAN
03 MAN
21401 MAN
2175 MAN
2175 MAN
2102 MAN
2032 MAN
2032 MAN
20112 MAN
75 MAN
2130 MAN
2130 MAN
2175 MAN
2130 MAN
2130 MAIN
2130 MAN
21401 MAN
2401 MAN
21401 MAN
20151 MAN
20151 MAN
20151 MAN
051 MAIN
20151 MAN
g

18 (112/876)
19 70/1875)
& 10psy
€11101760)
€112 (286/1679)
& 13

& 1401830

€ 1501020}
€116 (188/859)
@17
1801188

€1 13(1680)

& 0057
=R

BEE/26614 Recards Sele
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GIS Capabilities
ArborPro provides a mapping component

that allows the user to locate and display] — %
trees over other GIS data and parcel kS Rk
information as well. A single tree can be o Lave -
picked from the map or frame groups of | ~=**"
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ArborPro can be used by the Town to D &

22M0 v
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G
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effectively manage it's urban forest by: v . e 2B
& w SRaf)
. . Tog £ =
o Proactively removing known g £
hazards and replanting when ) g it g
. z o ELE ¢
appropriate. joarss T
. . Z107TH 578 %e 1071} B 5
0 Scheduling regular pruning and | ‘et Y soririnl ‘gmze Ve
inspections of trees and womse ]

maintaining these records for

trends analysis. Eliminate wasted funds

on trees that need only regular maintenance eargle of years.
0 Scheduling regular site visits to pest prone spgefoieevaluation.

o Planning, budgeting and scheduling field work. desplly on a annual system
showing all work over multiple years.

o0 Actively and rapidly entering historical data frahe field crews.
0 Maintaining a photographic record of problematees.
0 Maintaining a photographic record of “heritage’@seor donated trees.

o Tracking costs of maintaining the urban forest aasy, weekly or yearly basis.
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