RESOLUTION NO. 2017-338

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF FULSHEAR, TEXAS ADOPTING A TREE
PRESERVATION POLICY
WHEREAS, the City Council of the City of Fulshear, Texas is desirous of maintaiing the local charm and
character of our community; and
WHEREAS, the City Council of the City of Fulshear, Texas recognizes the important role trees play in the
protecting our envirenment, preserving property values and sustalning habltats; and

WHEREAS, the City Council of the City of Fulshear, Texas wishes to enact some form of Tree Protection
Policy to promate quality, sustainable development which enhan e beatty and quality of life of our

community, while providing a balanced approach to develop
NOW THEREFORE, BE IT RESOLVED BY THE CITY COUNCI :
Sectlon 1: Applicabllity, This Tree Preservation Policy (]

OF FULSHEAR, TEXAS THAT:

the ETJ, staff shall ensure that the
Myrelation to this Policy shall be
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ge architect or arborist will consider the size, specles, maturity,
n determining whnich candidates will be preserved and which should
#wllowing principles and factors will apply in making this determination:

be removed. Specifically, th
1} It is understood that the largest, most mature trees are not always the best to preserve,
Younger, more vigorous trees can usually survive and better adapt to the stresses of

cohstruction.
2) Malntenance of diversity of species and ages,
3} Life expectancy and present age.
4} Health and disease susceptibility,

5} Structure,



Cleanliness.

[#)]
—

7} Aesthetic values.

8) Comfort.

9) wildlife.

10) AdaptabHity to the proposed development,

11) Survival needs of the tree.

12) Relationship to other trees.
sectlon 5: Preservation Principles. Preservation principles includ

1) Undevelopable areas such as flood plains and
condition. .

2} Tree Protection Zones {“TPZs"} around
much as possible. Utilitles should be py
be away from the TPZ. Eroslon and
limits of clearing and grading to avol
trees.

3) Road Rights of Way and Ul
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arking and storage should

4) When planning sediment bas
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listed above the land$
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This Resolution duly passedijie@a™ day of January, 2017.

Jeff W, Roberts, Mayor
ATTEST:

D, Gordon Offord, City Secretary



ORDINANGE NO. 2017- /A3

AN ORDINANCE OF THE CITY OF FUL.SHEAR, TEXAS, REGULATING
THE REMOVAL, REPLACEMENT, AND RELOCATION OF TREES;
REQUIRING A MINIMUM CANOPY AREA COVERAGE ON CERTAIN
TRACTS OF LAND; PROVIDING FOR A PENALTY; PROVIDING FOR
SEVERABILITY; PROVIDING FOR REPEAL; AND PROVIDING FOR AN

EFFECTIVE DATE. -

&% L ] % * %* * w * * *

WHEREAS, the City Council of the City of Fulshear has determined that it is
necessary to adopt new regulations for Tree Preservation in ordet o better protect the

inferest of the Cily and its citizens, and

WHEREAS, the City Council has determined that the urban forest is of great value
in the maintenance of public health and welfare; that the urban forest can ald in the
conservation of vital ensrgy resources and natural resources and in the preservation of
the City's heritage and quality of life; that trees are a valuable amenily to the urban
environment, créating greater human comfort by providing shade, cooling the air through
evaporation, restoring oxygen to the atmosphere, reducing glare, reducing noise levels,
providing an ecological habltat for songbirds and other animal and plant species, and
most importantly providing storm water retention properties in the emerging City with
increased hardscape and storm water runoff; and that the urban forest of the City should
ba preserved and enhanced, to the maximum extent feasible, consistent with the property

rights of its cilizens;

NOW, THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY
OF FULSHEAR, TEXAS:
Sacgtion 1. Purpose and intent.

The terms and provisions of this Ordinance are intended to accomplish the
following public purposes.

Establish rules and regulations governing the protection and preservation of the
urban forest which is vita) to the quality of life within ths city.

Encourage the protection of healthy and desirable trees, and provide for the
replacement or replanting of irees that are necessarlly removed during

construction, development or redevelopment.

Provide for the preservation and protection of the urban forest which enhances
property values and makes the City a more attractive place in which to live, visit

and do business.
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Provide natural areas for more efficient drainage of land, thereby reducing the
effects of solt erasion and the need for additional drainage facilities.

Prevent clear-culting of land containing trees with a twelve inch (12") Diameter at
Breast Height (DBH) or larger.

Section 2. Definitions.

For the purpose of this Ordinance, the following words, terms and phrases, shall
have the meaning ascribed to them except where the context clearly indicates a

different meaning:

Caliper — shall mean the. diameter of the trunk measured at six (6) inches above
the root ball for four Inch caliper and smaller trees, and twelve (12) inches above
the root ball for trees targer than (8) Inches and less than 12 inghes DBH.

Canopy Area — shall mean the area, in square feet, covered by foliage immediately
beneath a protected or credit tree. Canopy area for each tree shall be determined
with ihe formula: SF of Canopy Area = (DBH) x DBH x 3.14. In the event that the
Canopy Area of two Protected Trees, Replacement Trees, New Trees or any
combination thereof overlap more than 50%, only canopy area of the larger of the
two trees can be applied,

Protected Trees 25 inch DBH and greater will be granted 1.5 times Ganopy Area

after calculating with above formula.
On sites larger than 5 acres, canopy area of continuous tree stands of protected

trees may be determined using either the tree stand delingation method or by
measurement of individual protected trees within the stand. Canopy Area of tree
stand determined by the tree stand delineation method Is the ground area within
the smallast perimeter that contains all trees in the stand. The free stand area may
be surveyed on the ground or calculated from an aerlal photograph depicting
existing conditions. Tree stand canopy area calcutations using aerial photograph
must be verified by an urban forester in an on grotind inspection,

City — means the City of Fulshear, Texas, a Home Rule Municipality in the State
of Texas.

City Manager — shall mean the City Manager or histher designee with authority
over this Ordinance.

Critical Root Zone — shall mean a circular region measured outward from the tree
trunk representing the essential area of the roots that must be maintained or
protected for the tree’s survival. The Critical Root Zaone shall be one foot of radial

distance from the bage of the trunk for every inch of tree DBH.

Crown - shail mean all portions of a tree, excluding the trunk and roots.
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Damage — shall mean to take action which causes or may reasonably he expected
to cause a tree to die including, without limitation, damage inflicted on greater than
30% of the Critical Root Zone by machinery, storage of materials, spiling or
pouring of chemicals or solvents or soil compaction; changing the natural grade by
more than 2" on greater than 30% of the Critical Root Zone; pruning or removal of
more than 30% of a tree's crown; paving with concrete, asphall, or other
impervious materials over greater than 30% of the Critical Root Zone; or failing to
comply with the specific direction approved on a Tree Protection Plan or permit.

Diameter-At-Breast-Height (DBH) — shall mean the tree trunk diameter measured
in Inches at a height of 4.5 feel (54 inches) above natural grade. When the tree
trunk branches oul at a point lower than 4.5 feet, measure the smallest
circumference below the lowest branch. Divide circumference Inches by 3,14 fo

get diameter inches.

Dripline - shall mean the periphary of the area undemeath a tree which would be
encompassed by perpendicular lines dropped from the farthest edges of the crown

of the tree.

Grow Space — shall mean an area capable of supporting tree establishment and
growth and containing soil that has not been stabilized, or compacted to a point
where water infiltraiion rates fali below 3.0 inches/hour,

Protecied Tree - shall mean a tree that due to its size, species or unigue
characteristics as set forth in Section 5 is protected from arbitrary removal.

Protected Tree Removal Permit - shall mean wrilten authorization granted by the
City Manager, under the provisions of Section 7, for the removal or transplanting

of & Protected Tree.

Site Plan — shall mean an application for any permit required by the City for the
erection, alteration, demolition, ar moving of any building or structure, including but
not limited to any permit required by the international Buiiding Code or the
international Residential Code as may be adopted and amended from time to time

by the City.

Tres Protection Fencing — shall mean physical barriers in good condition, at least
four (4) feet in height, installed prior to construction for the purpose of preventing
damage to trees. Such devices include chain link fence, vinyt construction fencing
or other similar temporary barrier, that is non-intrusive to the tree canopy and

Critical Root Zone.

Tree - shall mean any perennial woody plant of considerable size, usually over 8
feet high, and growing with a single trunk.

Tree Inventory — shall mean an on-site evaluation of protected trees by an urban
forester, forester, horticulturalist, or arborist with a minimum of a Bachelor's of
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Science degrae from an accredited University. The inventory does not need to
include trees with more than 30% canopy dieback, trees in the proposed building -
area, or trees of undesirable species (Chinese Tallow, Sugarberiy, Chinaberry,
Boxelder, Golden Raintree or Yaupon). Trees located at the edge of proposed
structure, or within 20’ of the edge of structure areas shall be included. Trees shall
be flagged and numbered in the field. The inventory shall be represented in table
format showing tree tag number, species, DBH, Canopy, Critical Root Zone Area,

and condition.

Tree Profection Plan — shall mean a plan submitted by the applicant in a form or
manner specified by the Cliy Manager providing the method of protecting trees
during construction that shall include protection detalls, standards, notes, and
construction plans in accordance with generally accepted methods, The plan shall
also identify each tree to be protected by surveyed location, tag number, and shall
include a table listing the Canopy Area of each tree to be preserved. Total site
area and Canopy Area Calculations shall also be included on the plan.

Tree Removal — shall mean uprooting, severing the maln trunk of the tree, or any
act which causes or may reasonably be expected to cause the tree to die,
including, without limitation, damage inflicted on the root system by machinery,
storage of materials or soll compaction; substantially changlng the natural grade
above the root system or around the trunk; excessive pruning; or paving with
concrete, asphalt, or other impervious materials in a manner which may

reasonably be expected to kill the tree.

Tree Replacement Plan — shall mean a plan submitted by the applicant in a form
and manner speclified by the City Manager providing the method of replacement
for the proposed Protected Trees 1o be removed that shall include a plan that
identifiss the location, size, and species of all new trees proposed as replacement
for the Protected Trees belng removed or canopy area credits that will be

purchased in the Tree Fund.

Tree Survey — shall mean Identifying the physical localion of each tree to be
protected on a subject site. The tree survey shall be completed with field

equipment that provides sub-meter accuracy.

Tree Stand — shall mean an area of contiguous wooded vegetation covering at
least two thousand five hundred (2,500) square feet where trees are at a density
of at least one protected tree per five hundred (500) square feet of land and where
the branches and leaves form a canopy over substantially all the area.

Urban Forest Technical Manual ~ shall mean the standards and specifications
based on generally accepted praclices for sound arboricultural practices,
techniques and procsdures which shall serve as guldelines for trees regulated by
this Ordinance, including but not limited to tree selection, planting, alteration,
reatment, protection, and removal as approved by the City Council and

administered by the City Manager.
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Urban Forester — shall mean a forester or arborist degreed from an accredited
university with expertise in tree care, maintenance and presetvation planning
retained by the City and responsible to the City Manager for asslstance with the
technical administration of this Ordinance.

Section 3. Applicability and exemptions

(1) Except as provided by Subpart (2), the requirements of this Ordinance are
applicable throughout the corporate limits of the City.

(2)  This Ordinance does not apply to:

a. The removal or trimming of trees on individual single-family residential
lots within R-1 & R-2 zoning districts by the end-buyer,

b. The removal or frimming of rees within an easement or right of way
held by a railroad or utility company;

C. The removal or trimming of trees or other vegetation within or adjacent
to sirest rights-of-way to conform to traffic safely requirements; and

d. The remaval or trimming of trees on property subject to a developmant
agresment between the City and the owner of the property, if the
development agreement spedcifically states that the property is exempt

from this Ordinance.

Section 4. Prohibited activities.

(1) It Is unlawful for any persen to damage a Protected Tree without first securing
a tree removal permit as specified In Section 7. It is a defense to prosecution under this
subsection that the damage to the Protected Tree is authorized by and in accordance with
the subdivision process or the site plan process set forth in this Ordinance.

(2)  ltis uniawful for a person to continue woik or reroval of trees when the City
Managar has issued a stop work order.

(3)  Itis unlawful to remove a protected tree within a City of Fulshear right of way,
except as provided In Section 3, without first securing a tree removal permit as speclfled in

Section 7.
Section 8. Size and types of protected trees,

(1)  Size. Except as provided by Subsection {2), a tree having a DBH of twelve
(12) inches or more is a Protected Tree.
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(2)  Type. Trees of all specles that meet the size requirement in Subsection (1)
above are protacted except for Chinese Tallow, Sugarberry, Boxelder, Camphor, Golden
Raintree, and Chinaberry.

(3)  Replacement trees. Trees that have been planted to meet the requirements
of minimum Canopy Area are protected, regardless of size.

(4)  Public right of ways. Trees in a public right of way with a minimum caliper
of 3" are protected.

Section 8. Tree Removal

(1) Transplanting of trees without replacement. Transplanting a Protected Tree
10 a suitable location on the same property, as approved under Section 7, shall not require
replacement provided that the applicant complies with the generally accepted
transplanting methods described in the Urban Forest Technlcal Manual and the Protected
Tree survives, without more than 30% canopy dieback, for a period of at ieast two (2)

years.

(2) A protected tree may be removed with replacement if:

a, A demonstration is made that the Protacted Tree is so located as to
prevent reasonable access to the property; or

b. A demonstration Is made that the location of the Protected Tree
precludes reasonable and lawful use of the property on which it is
located. City Manager shall make final determinations.

c. Except as provided in Subsection (1) above, all Protected Trees that
are approved for removal will be replaced so that replacement tree
planting canopy area equals canopy area of Protected Tree
removed. Full replacement canopy area will not he required if
remaining Protected Trees on site meet the 30% Canopy Area

requirement.
Sectlon 7. Tree removal permitting process.
(1)  Protecied tree removal permil procass.
a. Protected tree removal permit.
This process is reserved for those situations provided for in Section

6 and where the subdivision process or the site plan process does
not apply. Applications for Protected Tree Removal Pearmits are

reviewed by the City Manager or designee.

b. Protected tres removal permit application
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The application for a Protected Tree Removal Permit shall be made
by the owner of the property on which the Protected Tree is located,
and shall be accompanied by documentation showing:

The approximate location of all protected trees on site;

The DBH of all protected trees on site;

Tha Canopy Area of all protected trees on site;

The specles or common name of each tree;

The approximate size of the lot, tract or parcel on which the
free Is located;

Reason for the proposed removal;

SBuch other information as may be reasonably required by the
Cily Manager;

NO - oaena

Application review.

Upon receipt of the application, the City Manager or designee shall
inspect the subject tree and approve or deny the application In
accordance with the provisions of this Ordinance,

Processing of application.

An application for a Protected Tree Removal Permit shall be
processed within ten (10} working days from the date the application
is received. Processing of the application is considered completed if:
1. The application is approved, with or without conditions;
2. The application is denied;
3. The City Manager requests additional information in
accordance with this Section; or
4. The City Manager requesis a Tree Replacement Plan in
accordance with this Section,

Tree protection, removal, and replacement.

1. Replacement frees in accordance with Section 8 shall he
required if removal of the Protected Tree causas the subject
site’s total Canopy Area coverage fo fall below 30%.

2, A Tree Replacement Plan will be required If, after evaluation
of the Tree Removal Permit application, the City Manager
determines Canopy Area coverage will fall below 30% of the
total site area. The Tree Replacement Plan will be reviewad
in conjunction with Protected Tree Removal Permit
application and will be approved or denied by the City

Manager.
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(2)

Protected tree removal through the subdivision process. No plat shall be
approved without first meeting the requirements of this Ordinance.

A Tree Protection Plan, a Tree Replacement Plan, or both shall be required
as set forth in this Subsection for all projects requiring plat approval, and
shall be submitted to the City Manager or designee at the same time the
preliminary plat application Is submilted.

a. Tree Profection and Tree Replacement plan:

1.

Tree Protection and Tree Replacement Plans will be reviewed
by the City Manager or designee as pait of the plat approval
process.

A Tree Protection Plan will not be required if it Is demonstrated
by applicant and confirmed by City Manager that there are no
Protected Trees on the proposed site.

If a Site has no Protected Trees or if existing Protaected Trees
do not meet a minimum of 30% Canopy Area coverage of the
total site, a Tree Replacement Plan will be required and the
Site must obtain a minimum of 30% Canopy Area coverage
with newly planted trees as per Seclion 8,

b. Tree protection, remaval, and replacement.

With respect to required subdivision improvements, the following will

apply:
1.

When necessary for construction of required improvements,
Protected Trees may be removed without replacement
provided the remaining Canopy Area coverage within the
boundaries of the plat meets at least 30% coverage of the
area within the boundaries of the total plat. Replacement
trees in accordance with Section 8 shall be required if the
Canopy Area requirement is not met with the Protected Trees

that will be preserved.

The Critical Root Zone of any Protected Tree not being
removed shall be preserved in accordance with Section 9 and
shall be shown on the Tree Protection Plan as generally
described in the Urban Forest Technical Manual.

During construction of improvements, trae protection criteria
as described in Section 9 shall apply to all Protected Trees
belng preserved and shall be shown on the Tree Protection
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(3)

Plan and Tree Replacement Plan as generally described in
the Urban Forest Technical Manual,

Protectad tree removal through the site plan process. No site plan shall be
approved without first meeting the requirements of this Ordinance.

In addition to Subsection (2), a Tree Protection Plan, a Tree Replacement
Plan, or both shall be required as set forth-in this Subsection for all projects
requiring a site plan, and shall be submitted to the Cily Manager or designee
af the same time the site plan is submliited.

a. Tree Frotection and Tree Replacement plan:

A Tree Protection Plan Is required unless a land surveyor,
urban forester, forester, horticulturalist, or arborist certifies
that there are no Protected Trees on the proposed site.

If a Site has no Proiected Trees or if existing Protected Trees
do not meet a minimum of 30% Canopy Area coverage of the
total site, a Tree Replacement Plan will be required and the
Site must obtain a minimum of 30% Canopy Area coverage
with newly planted trees as per Section 8.

Tree protection, removal ahd replacement:

With respect to the work for which a site plan Is required, the
following will apply:

1.

When necessary for the work for which the slte plan is
required, Protected Trees may be removed without
replacement provided the remaining Canopy Area coverage
within the boundarles of the site meets at least 30% coverage
of the area within the boundarles of the site. A Tree
Replacement Plan and replacement trees in accordance with
Section 8 shall be required if the Canopy Area requirement is
not met with the Protected Trees that will be preserved.

The Critical Root Zone of any Protected Tree not being
removed shall be preserved in accordance with Section 9 and
shalt he shown on the Tree Protection Plans as generally
described in the Urban Forest Technlcal Manual,

During the work for which a Site Plan Is required, tree

protection critetia as described in Section 9 shall apply to all
Protected Trees being preserved and shall be shown on the
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Section 8.
(1)

Tree Protection Plans and Tree Replacement Plan as
generally described in the Urban Forestry Technical Manual.

Tree replacement.

Tree replacament.

a,

Tree replacement or new iree planting shall be required on any site
that does not meet a minimum Protected Tree Canopy Area
coverage of 30% of the total site area. Sites that preserve Protected
Trees that meet the 30% Canopy Area coverage shall not be
required to provide tree replacament. .

Replacement trees will be required to replace any trees that were
planted or identified to be preserved in a Tree Replacement Plan or
Tree Protection Plan, but died within fwo (2) years of the final plat
approval or the issuance of the permit sought by the site plan,
whichever occurs first.

Fach replacement tree and new tree shall be a minimum of three
inches (3") caliper and a minimura of ten feet (10°) in height with a
five foot (5") canopy spread (radius), when planted. All replacement
trees and new trees shall comply with generally accepted criteria
such as those provided In the Urban Farest Technical Manual.

To ensure survival, each replacement tree and new tree shall have
an irrigation system or watering schedule in accordance with the
generally accepted methods in the Urban Forest Technical Manual.

Each replacement tree and new ftree shall be planted in a Grow
Space that has the following minimum surface area requirements
(Tree size description as included in the Tree List Included in the

Urban Forestry Technical Manual).

Small Tree - Minimum 80 sq.ft with narrowest dimension of 4°
Medium Tree-Minimum 120 sq.ft with narrowest diemension of ¢’
Large Tree-Minimum 200 sq.ft. with narrowest dimenslon of 10°

No mote than one tree shall be planted in ¢éach Grow Space.

Each replacement tree shall be planted on tihhe same subdivision or
development site from which the corresponding Protected Tree was
removed. in the evant that there is not a sultable location for the
replacemant tree(s) on the same site, as determined and certified by
a landscape architect and approved by the City Manager, or if City
Manager determines that replacement trees are unable to survive on
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@)

(3)

the site based on information submiited by the landscape architect,
the applicant will ba allowed to do one of the following:

1. Make a cash payment into the Tree Fund in accordance with
the Canopy Area calculation schedule provided in Subpart (h)

below, or

2, Plant trees on public property according to the Canopy Area
calculation schedule provided in Subpart (h) below, as
approved by the City Manager.

Replacement trees and new trees required under the subdivision

' process shall be planted no later than two (2) years after the date of

the final plat approval. Replacement trees and new trees required
under the site plan process shall be planted no later than two (2)
years after the date the permit sought by the site plan is issued. Al
replacement trees and new trees planted shall require bond security
to be posted in accordance with Section 10.

The Canopy Area calculation schedule is provided below and the
Canopy Area credits for Replacement Trees or New Trees shall be

calculated as follows:

Caliper of Replacement/New Tree Canopy Area Credits

3.0"t05.99" 200 square fest
8.0"to 8.0” 800 square feet

Tree Fund Canopy Area credits fee.

a.,

Fees are based on the Canapy Area credits in Section 8(h} above.
Current fees are found in the City's Fee Schedule.

Payment of Tree Fund canopy area credit fee shall be made at same
time-and in same manner as payment of plat application or site plan
fee.

Canopy Area Tree credits with existing sife trees.

a.

Only trees with @ DBH of three (3) or more inches located on site
may be credited toward the minimum 30% Canopy Area coverage

required under this Ordinance.

The trees selected for tree credits toward the minimum 30% Canopy
Area coverage shall be included in the Tree Inventory, Tree Survey,
Tree Protection Plan and the Tree Replacement Plan, as applicable.
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Canopy area for each tree credit tree shall be calculated per
definition for Canopy Area in Section 2.

c. Any irees shown on any Tree Inventory, Tree Sutvey, Tree
Protection Plan, or Tree Replacement Plan as trees proposed for
tree credils shall be protected in the same manner as a Protected

Tree.

d. The City Manager or designee will review the trees praposed for tree
credits and will approve or deny the use of the selected trees as
credits toward the minimum 30% Canopy Area required, The City
Manager's review will be based on the assessed health, structure,
habit, disease, or decline of the itee.

Section 9. Tree protection measures,

Tree protection measures shall Include but not be limited to the use of preservation
treatments such as pruning, ferlilization, protection fencing, root pruning, root
pruning with chemical barrier installation, mulching, wlility boring, zero curb
outback, tree boarding, aeration systems and special demolition / construction
procedures as noted in the Urban Forest Technical Manual. Protection measures

are as follows:
(1) Critical root zone.

Prior to consfruction, Tree Protection Fencing shall be inslalled as drawn on an
approved Tree Protection Plan, The Tree Protection Fencing shall protect a
minimum of 70% of the Critical Root Zone of any Prolected Tree to be preserved
when the respeciive Critical Root Zone is within the proposed building area of any

improvement.

(2)  Disturbance of Crlfical Root Zone.

If a site plan, tree protection plan or subdivision constiuction plan show that more
than thirty percent (30%) of the Critical Root Zone of any Protected Tree would be
disturbed, the tree will be considered damaged and will be removed and replaced
in accordance with the approved Tree Replacement Plan.

(8)  Hazardous aclivifies.

Activities hazardous to the health of any Protected Tree being preserved are
prohibited including but not limited to the following and as generally described In
the Urban Forest Technical Manual:
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Physical damage. Any physical damage, Including broken limbs,
trunk scaring, and improper pruning practices such as stubbing or

topping.

Equipment cleaning and fiquid disposal. Cleaning edulpment,
depositing or allowing harmful liquids to flow overland within the limits
of the Critical Root Zone, This includes painf, oil, solvents, asphalt,
concrete, mortar, tar or similar materials.

Grade changes. Grade changes (cut or fill) within the limits of the
Critical Root Zone unless adequate construction methods are
approved by the City Manager.

Impervious paving. Paving with asphalt, concrete or other impervious
materials within the limits of the Critical Root Zone in a manner which
may reasonahly be expected to kil a tree,

Material storage. Storing materials intended for use in construction
or allowing waste materials due to excavation or demolition to
accumulate within the limits of the Critical Root Zone.

Tree altachments. Attaching to a tree, in any manner that pierces the
bark, any signs, wires, or other items, other than those of a protective

nature.

Vehicular traffic. Vehicular or construction equipment traffic, parking,
or storage within the limits of the Critical Root Zone, other than on
pre-existing or approved pavement. This restriction does not apply
to single incident access within the Critical Root Zone for purposes
of clearing underbrush, vehicular access necessary for emergency
services, routine utility maintenance, emergency restoration of utility
service, or routine mowlng operations. All access must be approved

by the City Manager.

Utility encreachment. Installation of ulilities and appurtenances
within the Critical Root Zone or crown except as otherwise approved

by the Clty Manager.

Excavation and trenching. Excavation and frenching within the limits
of the Critical Root Zone, except as otherwise approved by the City

Manager,

Detalls and notes prohibiting the above activities as generally provided in the
Urban Forest Technical Manual shall be included on all Tree Protection Plans and

Tree Replacement Plans.
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Section 10. Bond security for trees
(1) Posting of bond af subdivision or site plan approval.

Upoen the recordation of the final plat or the lssuance of the permit for which the
site plan Is required, as applicable, the applicant must post bond security with the
City for a period of iwo years if the replacement trees required under the approved
Tree Replacement Plan have not been installed and accepted by the City

Manager,
(2) Amount

The amount of bond security posted by the applicant shall equal the replacement
cost as defined in Section 8.

(3)  Administrative fee.

The applicant shall pay an administrative fee equal to five percent (5%) of the
amount to be posted for all fiscal posting.

(4) Types.

In a form approved by the City Attorney, an applicant must post as bond securily,
unless waived by City Manager.

a. A Performance & Maintenance bond; or
b, A lefter of credit.

(5)  Expenditure of bond securily.

The City may draw on the bond security for and may pay the cost of complating
the approved Tree Replacement Plan if it determines that the applicant has
breached the obligations secured by the bond securily or if the two (2} year time
perlod for the installation of the secured replacement trees has expired and the
trees have not been installed. The City shall refund the balance of the bond
security, if any, to the applicant. The applicant shall be liable for the cost that
exceeds tha amount of bond securlty, if any, Including any costs incurred by the

City to draw on the bond security.

(6)  Maintenance Bond.

A Maintenance Bond shall be required for each new and replacement tree required
by this Ordinance, and shall be posted by the applicant for a period of 2 years
commencing on the date the last tree required under this Ordinance is planted.
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Section 11. Tree fund.

The Tree Fund shall consist of fees generated as a result of free replacement
requirements as well as general donations for public Tree plantings.

(1)  Establishment of fund. The City Council hereby creates a special fund to be
known as the "Tree Fund.”.

(2)  Funds to be deposited. Tree replacement fees for the installation of
replacement trees, as provided for in Section 8, shall be deposited In the

Trae Fund.

(3)  Use of funds. Expenditures from the Tree Fund shall be used for the
purpose of purchasing and planting trees on public rights-of-way, public
park land or any other City-owned property. Planting costs payable from
the fund include, but are not limited to, the instaltation of related irrigation
equipment and other measures necessary to the establishment and
maintenance of planted frees. Expenditures may also be used for
maintenance of frees on public land, Urban Forestry management services,
and for administering the Tree Fund. Funds may also be expended to
promote public awareness of the objectives of this Ordinance, Including
Earth Day or Arbor Day pragrams for the distribution of trees to residents of

the City of Fulshear.

Section 12. Approved plant list.

All reptacement trees or new trees planted shall be in conformance with specles list in
Urban Forestry Technical Manual, Appendix B-Tree List.

Section 13. Variances.

The Board of Adjustment, in accordance with the procedures, standards, and limltations
of this Section, shall approve, approve with condiltions, or disapprove an application for a
varlance permit after receiving a recommendation by the City Manager,

(1) Initiation. An application for a variance pemit shall be submitted by a
qualified applicant.

(2) Procedurs.

a. Submission of application. A complete application for a variance
permit shall be submited to the Cily Manager, along with a
nonrefundable fee that Is established from time to time by the City
Council to defray the actual cost of processing the application. No
applications shall be processed until the established fee has been
paid and the application has heen determine completed by the Cily

Manager.
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b, Review and recommendation by City Manager, After determining

that the application Is complete, the City Manager shall review the
application and prepare a staff report, which may include a
recommendation of approval, approval with conditions, or
disapproval based upon the criteria In this Section. A copy of the
report shall be mailed to the applicant at least five (5) days prior to
the Public Hearing on the application.

Public Hearing. After due notice, the Board of Adjustment shall hold
a Public Hearing on an application for a variance permit, At the Public
Hearing the Board of Adjustment shall consider the application, the
staff report, the relevant supporting materials and the public
tastimony given at the Public Hearing. After the close of the Public
Hearing, the Board of Adjustment shall vote to approve, approve with
conditions, or disapprove the application for a variance permit
pursuant to the criteria of this Section.

Notice of Decision. The City Manager shall provide a copy of the
decision to tha applicant by mall within ten (10) days of the board’s

declsion,

(3) Variance Permit Criterla. To approve an application for a variance
permit, the Board of Adjustment shall make an affirmative finding that

the following criteria are met:

a.

Special circumstances exist that are peculiar to the land or slructure
that are not applicable to other land or structures in the same Zoning

District and are not merely financial;

These special circumstances are not the result of the actions of the
applicant;

Literal interpretation and enforcement of the terms and provisions of
this Ordinance would deprive the applicant of rights commonly
enjoyed by other land in the same Zoning District, and would cause
an unnecessary and undue hardship;

Granting the variance s the minimum action ihat will make possible
the use of the land or structure which is not contrary to the public
interest, and which would carry out the spirit of this Ordinance and

substantial justice;

Granting the variance will not adversely affect adjacent land In a
material way; and

Granting the varlance will be generally consistent with the purposes
and intent of this Ordinance.
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Section 14. Appeal.

Appeals of any order, requirement, decision, or determination made by the City Manager
shall be taken to the Board of Adjustment within thirty (30) days of such order,
requirement, decision, or determination. In considering such an appeal, the Board of
Adjustment shall consider the order, requirement, decision, or determination and public
testimony in light of the comprehensive plan, this Ordinance, and the official zoning map,
whichever are applicable. The Board of Adjustment shall modify or reject the order,
requirernent, decision, or determination only if itis not supported by substantial competent
evidence or if confrary to the comprehensive plan, this Ordinance, or the official zoning

map.
Section 15, Penalty.

Any person who violates or causes, allows, or permits another to violate any provislon of
this Ordinance shall be deemed guilty of a misdemeanor and, upon conviction thereof,
shall be punished by a fine of not more than Five Hundred Dollars ($500.00) or, in the
case of a violation of a provision of this Ordinance that govems fire safety, zoning, or
public health and sanitation, including dumping of refuse, a fine of not more than Two
Thousand Dollars ($2,000.00). Each occurrence of any such violation of this Ordinance
shall constitute a separate offense. Each day on which any such violation of this
Ordinance occurs shall constitute a separate offense.

Section 16. Severability.

That in the event any clause, phrase, provision, sentence or part of this Ordinance or the
application of the same to any person or circumstances shall for any reason be adjudged
invalid or held unconstitutional by & court of competent jurisdiction, it shall not affect,
impair or invafidate this Ordinance as a whole or any part or provisfon hereof other than
the part declared to be invalid or unconstitutional; and the City Council of the City of
Fulshear, Texas declares that it would have passed each and every part of the same
notwithstanding the omission of any part thus declared to be invalid or unconstitutional,

or whether there be one or more paris.

Section 17. Repeal.

That all other ordinances or parts of ordinances Inconsistent or in conflict herewith are, to
the extent of such inconsistency or conflict, hereby repealed.

Section 18. Effective date.

That this Ordinance shall be effective and in full force when published as required by law.

PAGE 17 OF I8



PASSED, APPROVED, and ADOPTED this, the
2017,

day of

Jeff W. Roberts, Mayor
ATTEST:

D. Gordon Offord, City Secretary
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INTRODUGTION

Trees provide numerous benefils to quality of iife in {he urban area, such as beautification, energy
canservation, and Incrensed property values. The Gity of 8henandeah-Fulshear Is a peaceful,
and comfortable growlng community which currently s undergoing en-oxplesten-in-commersial
slanlficant development. Much of the wooded {racts have been devetoped of are In the process
of baing developed. There Is a concern for loss of the natural foresled areas of the City and the
effecls on the communily as a whole.

Meeling this toncern, the City of 8henandoah-Fulghear Code of Ordinances, 200218 Edition
{Coda}, Article-h.__, Tree Protectlon and Prassrvalion was esmplotoly-rowriiesin-2005
and-egainln-2008-drafted to preserve the-remalning trees and enhance fulura trae canopy
development an praperty under development or already developed, This manual will refsr
o Articles I simply as "the Ordinanes”. The Ordinance Is the Clty's pilmary regulatory
tool ta provide for the orderly protection of specified-irees the Clty's urban foresl, to
pramola the health, safely, welfare, and qualily of life for the residents of the Clty, to prolect
propery values, and lo avoid significant negative mpacls on adjacent properias, By
assuring praservation and protection through regulations and standards of cars, these
resources will remaia significant contributions 10 the landscape, siraets, and parks, and
continue to help defina the-Unlque character of-Shenandesh Fulshear,

This Urkan Forest Technlcal Manual (Ihe Manual), adopted by resotution by the City Council, is
published separalaly from the Ordinance and I3 malntsined by the Cily Secretary with distrfbufion
by the City-Adminlskates Administretor, The Manua) provides slandards and specifications hased
on generally acceptad practiess and provides guidelines for survay, protection, planting, pruning,
and [rrigation of traes, |If thera eppears to ba a confiict In veiblage betwean the Ordinance and
the Manual, the Ordinance will lake precedance. The goals of the Manual are Intended to provide
consistent care and serve as benchimarks to measure achlevemeant In the following areas:

# Ensurs and promote preservation of the remalning {rea canopy cover within the Cily Imits
<+ Provide standardized presentation of tree survey data required by the Clly
< Increase the supvivability of trees duting and after constraction events by providing

protection standards and best management praclices

mentokires ernitedlo-barermeved
Provide standards for new trae planting, lree care, and lrrlgation
Provide guldance on protection, planting, and care of lraes In the clty’s right-of-way and

publicly owned fands
Establish criterla for determintng when a tree is hazardous and a possible threat o the

publle health, safety and wolfare

-

L3

PRIMARY SOURGES GONSULTED

Standards and spacifivations wera gathered from various documents listed in Appendix C;
Bibliography. The Internalional Soclety of Arborlculiura (ISA) malerial was used for much of the
trae planting, pruning, and general kraa cars Infarmation. The resultant standards In this Manua)
are based an common practices In the araa and the types of solls and trees that existin

Shenandoah Fulshear,



SECTION 1: TREE SURVEY STANDARDS

11, INTRODUCTION

This section describes the format of irea surveys as well as the lypes of treg identification
required in the field. These standards and specifications assure a fasier review process as they

relals o iree prolection and mitigation.

1.2, PROTECTED AND UNPROTECTED TREES

Trees of all specles that are at least eigh-{83-tanwslve (102) inches in diameter are protected

except for Chinese Taflow, Sugarberry, Boxelder, Camphor, Golden Ralnlrae, Chinabe m and

excepilonsas outtined in Section __88--166 (1) of the Crdinance. I fag |

Ci h hal areallaa L the hes in dia eler ra protects 1
Tallow, Su arher mphot, Gol inaberry and exceplions as oullined
in Sectlons 88 -168 (j)gf!heOrdmanm For detalls reialed {o protected tress, refer fo the
ordlnance.

Thatels-ono-grouping-based-on-chzo-ordosignation-withinthe-prolocledres-famtiy—Tho-group
ncludestross-wilh-dlamolersof8-rohas-or-mere.

Trees less than elght{8)-twalvelen {102) Inches In diamater and less than three (3) inches

diameter located In Cily right of way are not protectad, Howaver, healthy tress (good branghing
slruclure, height, and spread slmilar to nursary grovm trees) with diemeters of 3 to less than 8

102 inches may he credited toward replacementirees- ganopy area raquired as dascribed In
Saction 88_-158 (3) of the Ordinance. The trees selected for miiigation will be Indicated on the

free survey yand ceasiuation- ir rew proleclion plans and will be protected in the same manner as a
profected tree, The City AdmlalstratorManasar will approve the Irees recommended for

mlligation_the canopy ajea coverade,
1.3, FYPRES-OE-TREE [NVENTORIES AND SURVEYS

There-are-twe-lypes-oltree-suveyepadialand full-Elemeonts required-in-a-partialiras survey

shalibedessnbed—by%e-cuy-ﬂdmlmw&ta
T to) atl on-gite avalugtion of protecte b b.
‘5 of Sclence degree In ona of

fores!er dicultural r arborist wii
from an gceeadi Inv s nol need to include trees
nopy ¢l jously in the proposed bullding area, or lress of
Indesiran) acle inese Tall rher olden Raintras, Ghinaberry, Baxelder, or
u T ha edge of proj ructure, or withip 20° of 1he gdga of siruciurs,
in nroposed parking let and drive areas shall te Included. Trees shall be flagaed and numbsred
f T v | nted in table format showing trae tag number, spacles
DRBH. Canopy/Critical Raof Zona Aresa, and cendition
tifving the physical focation o r e cled
8 e treg g Il be complefed with feld equi oyldes sub-meter agcuracy.

1.4. TREE SURVEY CERTIFICATION



AlHree-surveys-sholHbe-corified—Fho-troo-survar witltbo perarmad-by aragislered-prefossional
lapd-surveyer—Prolected trees evereightnches will be surveyedjocated and reflectad on the
susvey graphically and in the legend. Prolected specles of trees under eighi-{8-lenwelva (162)
Inches used for replacementcanopy area credit will be llusirated on the survey and legend as

well,

it it Is found upon field Inspeciion that the survey I8 Inacourate, the ree survey wilk not be
accepted and reviewed and il be refurned for correclions. This will delay the sile plan or
prefirminary plat review process while tha tree survey Is corrested and approved.

1.6 A INFORMATION TO BE GATHERED IN THE FIELD

The dala required to be collected and ifusirated In the she-ree surveviires profection plan
Includes tree locations, dlamelers, species, limits of construction, and certaln tree graphics.

1. Lecation - Tree data submitted must be obtalned frem & ground survay. A number
shall be asslgned and a coresponding numbered 1ag placed on each tres
invenlorladfsurveyed and provided in the overall free survey. Tree numbars will
remaln on the trees until the project has received its cerfificate of occupancy.

2. Diameter - Dlameters of existing trees are measured as follows, Diameter
measurement should be recorded {o he nearest inch. Trees may be measured vith
a caliper, civise stick, standard tape measure or diameter tape,

{lfustration 1-1: Measuramant of trees
From: Guide For Plani Appralsal, 9% ed,

& Straight trunk: Treas with falrly stralghy, uprght trunks should be measured four
and a half {4.6) feet above the ground (Seq lllustration 1-1 A)

b, Trunkon an angle or on & slops: Tha trunk is measured et right angles to the
trunk four and half (4.5) fest along the cenlsr of the trunk axls, so the helght ls
the average of ihe shorest and the longest sides of the trunk (see iluslralion 1-1



1.8

e. Trunk branching lower than four and & half (4.5) feet from the ground: When
branching begins less than four and & half {4.5) feel from tha ground, measure
the smallest circumference below the lowest branch. In this exampls, an
alternative woukd be to add the sum of the cross-seciional areas of the two stems
measured about 12 Inches abova the crolch. Then average the sum of these two
branch areas and the smallest cross-seclional area balow the branches, This
may glve a beller estlinale of the ree slze (see llustration 1-1 C).

d. Multl-stemmed tree: To determing the dlameter of a muli-trunk tree, measure all
the trunks; add the tofal dlameter of the fargest trunk to one-half (12} the
diameter of each additional trunk (see Hiustralion 1.1 D). A multi-lrunked lres s
differentiated frarn Individual freas growing from a common root stock iftherels &
visible cannection betwaen tha trunks above ground.

Specles — The name of the spacles, such as Live Dak, Water Oak, or Plaagcan
should be accurately reflected. Tree lypes may be listad by common names or Lalin
names. Incicaling a lree name as "unknown” on a free survey is not accaplabla,

INFORMATION TO BE PROVIDED ON THE TREE SURVEY

1

Trunk tocation — The trunk location on the plan must represent the ceftar of the
HHha reo-loans-subslanl

Yrurk at ground leve) In the field. :
the-directionof-thedeanvith-an-arow—Sse-thelegend under the sample Tree
Surveyinlilustration-+28-for-an-axample-{Trea#H10})

Critical Roaf Zone (CRZ) - Trees ars o be represenled on the tree survey by a
cancanlric circle centerad on tha trunk location, wilh a radius equael in fest 1o {he
numbar of Inches of the free’s trunk dlamefar, Forexample, an oak lree with a trunk
diameter measuring fifieen (15) Inches would be represenied fo scale on the tiee
survey wilh a clrcle representing a fifleen {15) fool radius. Treeslo-herelalnedwil

Diameters and ypes.spacles of existing trees — Treg diamelers and bepes-species
shall be shawn on the survey through a legend. Tree numbars on the legend will ba

correlated with the appmpnate trea clrcle drawn on the plan and the trees fags in the
fleld. shasrdead-wilkbe-notad:

Tree numberg - Tree nurbers on the plan wilt correlate with tags assigned lo lrees

durlng the nvenforvisurvey in ihe fisld.

Tree survey tabls — Alable will be Included listing all swveyed Irees by numbaer,
specles, slzesremovaletalus, health conditfons, and caleulgled canopy arga snd
ncluding credit treas under elght-legwelve Inches.
Indisating-the-prolesiionsiaius-atthadrea-—Additionally, it will Include calculations of
the-sumber-ofinchos-ofiress-te-ba-prateciedrinches-lo-beromoved-vithout
: ~groatorthon-8-lnches-number-ofinshes
uraberof-lnshes-erediled—~Ses Hiustration-1-2A-foF

mitigation-Pumberotirchas-equal-to-o
subleetio-mitigatiohrandn
reforense folal area of the site. total canopy area to be greserved cenopy area of

credit trees 3 1o 102 Inc diameter and cano it far trees to he

planied.



1.7.  ADDITIONAL INFORMATION

There are other lypes of Information related to lree structure and condition which may affec! sle

plan design. The City Administrater-Adminlstrator may reques! these types of Information. The
information will be expressad as a wrillen nole on the suivey andinclude the tree number and a

descriplion of any of the following:

1.

Crown configuratfon = |f a free has a crown which iz skewed [n one directlon, thls

[nfermationthls Information would ba useful for eurvayers-forasters to note, Project
deslgners and plan revlewers nged such information to mora aceurately assess

daglgn Impacts on such {reee.

Crown Clearance - This information |s often critical In determinlng whalher a glven
struciure or vehicular vse area can practically be placed withln the drip na of & ires,
i this Information 1s recorded, the sureeyerfargsiar should consider the verlical
distance to any major branches.

Condition —This is one of the principte factors in determining whether a tree should
oultrolepesulato-abouline-sondilon-of

or should nol be preserved, Sureyerssh
eﬁwﬂh&mmw—sméeﬂﬂaw—mammwmw
peercondilon:-itcheuld-bonotod-topreventunnocescary-oxpanse-tntring-to-daslg
aFeand—l! Trees with mg,:g ihan 30% canopy digback do not need ta be surveyed.
documenied.

V] 00r VI of dieback shou
Spot elevalion— = Taking an slevation reading near the trunks of soma
frase will provide valuable Information for profact deslgners, Since grade changes
are the most destruciive Impacls on {rees, i Is Imporiant to get lhe most accurale
{nformalion possible. i there Is more than a ebxinchgixinch change, existing and
proposed grade elevation will need lo be reflected on the fres survey.

Nusiration 1-2; Elements of a Tree [nyentory/Tree Survey
Eeom—Rardiit —Heban Feresty-Constilonis

o
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SECTION 2: TREE PROTECTION STANDARDS

214, INTRODUCTION

The tree protection section of the Ordinance and the standards In this sectlon are provided to
ensure that appropriate practices will be Implemented in tha fistd to eliminate undesirable
consaguences thal may result from uninformed or careless acls, and preserve both trees
and property values. Construcllon profects are required 1o implement the protective

praclices described in this section,
Typleal negalive impacts that may occur durlng conslruction Include:

% Mechanlcal injury to roots, tunk or branches

+—Compaction of soll, which degrades the funclioning reols and Inhlbits the development of
new onesé an : ables-water-mold-fungHo
dov

% Ghanges In exlsting grade which ¢an cut or suffocate fools

7 Alteralion of the water tabla - either raising or lowsting

& Microolimate change, sxposing sheltered trees 1o sun or wind
W+  Steiile soll conditions, assoclated wilh stipplng off topsoll



22, GRITIGAL RDOT ZONE (CRZ)

Each lres to be retalned shall have a destgnated GRZ kientifying the area sufficienlly large
enaugh to protect the tree and ropls from disturbance. The CRZ ls defined as a radius equal in
feet lo the number of inches of tha rea's trunk diameler. The CRZ shall be shown on all Iree
suveys, Iree replacement plans, snd consleuction-freg prolection plans. Improvements or
activittes such as paving, utility end Jrrigation trenching and other actlvities shall occur outside fhe
CRZ, unless authorized by the City Administrator, Unless olherwise spacified, the protective

fencing shall-delinethe-GRZ profect al leasl 760% of ihe critlcal root zons of each frea fo be
preserved.

Hiustratlon 2-1! Root zone vs. Critical root zone {CRE)
From-UebanFore st-Management-Rian.

Activities protilblted withtn the CRZ Include:

« Slorage or parking vehicles, bullding materlals, refuse, excavated spolis or dumping of
poisonous materlals on or around tree end roots, Paolsonous materlals Include, but are
notiimited to, palat, pelroleum produsts, concrete or stucco mix, dirty water or any other
rnatarial which may be harmiul {o tree health

s The use of trae trunks as a winch support, anchorags, temporary power pote, slgn posts
or other similar funclion

+ Culting of tree raots by utility renching, foundation digging, ptacement of curbs and

trenches and other misceflanaous excavation without prior approval of the City
Administraior

Soll disturbance ot grade change

Impervicus paving

Vehleular traffic

Drainage changes

Activiies permiltad or required within the CRZ Include:

s  Mulching. During construction, mulch may be spread within the CRZ. Tha mulch may b
rerovedi if improvements or other landscaping Is required, Where there are areas of
unprotectad reot zones in the CRZ, those areas shall be covered with four (4) Inches of
organlc mulsh to minimize soll compaction, See Chapter 3 of this Manual for a mara

thorough digcusslon on mulching.

s lirigation, aeration, feriilizing or othar beneficlat practices that have been specifically
approved for use within the CRZ and as defined by the City Administeator,

Erosion Confrol. If atree is adjacent ko or In the Immediale proximlty 1o a grade requiring eresion
conlrol, then approved erasion conlrel or sl barrlers shall be Installed oulside the CRZ to pravent

slitatlon and/or erosion within the GRZ.



23, TREE PROTECTION AND PRESERVATION PLAN & PRE-CONSTRUCTION
REQUIREMENTS

Prior to the start of any development project, the proparly cwner shall have prepared and
submitied for reviow a Trea Profection Plan for all protected trees {g be preserved. The Trea
Prolection Plan will consisi of three slements: (1) Husiratlors-showing-options-inexact jocation of
trae fencing and proteclion, measures drawn lo qinimum scale of 1" to 40° (see Hlusirations in this
saclion related to fenclng and protection), (2) noles as listed in sectlon 2.3.2 of this Manual, and
(3) tree protection symbels on the iree protaction plan as discussed In secllon 2.3.1 ard
lusirated In Hiustration 2-2 of this Manual, The plan will be reviewad by the Cily Adminlstrator.
The {ollowing elements will be addressed In the Tree Protection Plan prior (0 construction:

2.3.4.  Site Plen Rellecting Crltical Root Zones
{n addition ke e requirements deseribed In the Tree Survey Standards, the CRZ
{6 be enclosed with the speacified ree fencing will ba indicated on the Tree
Repleesmant-Protection Plan and-all-eonsiruslion-plans-as a bold kne with x's
avenly spread along the line (saaillustrallon 2.2).

2.3.2, TreoPretection Notes
The Gonslruclion-Tres Proteclion Plan and-Site-Rlan-will reflect the following trea
prolection notes, The following notes must be shown on plans accompanied by
the Iree protection detalls as Musiraled on pages 2-12 and-3and 2-13,

1. Allfress not located within the limits of construction and ouiside of

disturbed areas shall be preserved.

Alirens shown on thls plan to be retained shall be protected during

canstruction with fencing.

Tres protection fences shall be erected according 1o cily slandards for tree

protaction, Inchilng types of fancing and signage.

Tree protection fences shall be Installed prior to the commencement of any

site preparafion work (clearing, grukblng, or grading) and shall be

malntatned throughout alt phases of the construclion profect.

8. Eroslon and ssdimentation conlrol barriers shall be installed without qutiing
trea rools 1° diameter or Jarner ecand malnialned in a manner which does
not result n soll bulld-up within tree dripiines or root damage.

8.  Pences shall completely surround the tree or elusters-gland of lrees,
located at the oufermost limils of the tree branches (driplineg) or CRZ,
whichever Is greater; and shall ba maintalned throughout the construction
project In order to prevent the followlng:

& Solicompaction in root zone area rasulting from vehicular traffic or
storage of equipment ar materlal.

b. Root zone disturbancas due to grade changes (graater than 32 Inches
cutar fill} or trenching not reviewad and authorlzed by the City
Administrator,

c. Wounds {0 exposed rools, trunk, or limbs by mechanical equipmeant.

d. Other aclivities delidimental to trees such as chemical slorage, cancrele
truck clsaning, fires, end anchoring to lrea runk,

7. Exceplions fo Installlng free fences at the tree driplines or CRZ, whichever
|s greater, may ba permitted in the following cases:

a, Where there Is to be an apgroved grada change, imparmeable paving
surface, or trea well;

b. Where irees are closé to proposed bulldings, erect the fenca no closer

than 8 feet to the bullding.

Y
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8.

8.

-
o

15,

18,

17.

18,

Where any of the above exceplions result In a fence thal Is closer than 5
feet to a trae trunk, protect the trunk wilh strapped-on planking to a helght
of 8 fest {or to the limits of lower branching) In addition to the reduced

fencing provided.

Where any of the above exception result In areas of unprotected root
zones unides the dripline or CRZ, whichever s greater, those areas shali be
covaréd with 4 Inches of organtc mulch to minimize soll compaction.

Alt grading vithin protected root zone areas shall be done by hand or with
small equipment 1o minfrmize root damage. Prier to grading, relocate
prolective fencing to 2 feat behind the grade change area, -

Any reofs exposed by constiuction activity shall ba pruned flush with the
soll. Backfill rool areas with good quality light top soll within 24 howrs, IF
exposed root areas are nol backfilled within 24 hours, cover them with
organic material In & mannar which reduces soll temperature and
minimized water loss due to evaporatlon,

Prlor to excavaltion or grads cutting within {ree driplinas, & clean cut ghall
bamade hetwoen the disfurbed and undisturbed root zones with a
trenching machline or smilar squipment to minimize damage o remalning

rools.

AVl traas Impacted by constructlon activities wili be walered daeply once a
weak durlng perlods or hot, dry weather. Freo-crowns-aredo-be eprayed

with-waler-period]

When Installlng concrete adjacent to the root zonz of the trea usea plasle
vapar berrler behind the concrele to prohibit leaching of lime Into tha root

Zone.

Any trenching required for the installation of landscape Irvigalion within the
CRZ of protected trees ghall be Installed by hand ¢igging with no root aver

17 In diasmeter belng cut.

No landscape topsoll dressing greater than (3) Inches shall be permitted
within the dripline or GRZ, whichever is greater, of treee. No topsoil or
muich is permltted on root flares of any tree,

Pruning to provide clearance for structures, vehicutar traffic, and
construction equlpment shall take place before conslruciion beging. All
pruning mus! be done according o standards as outlined In most cuirent
verston of the American Natlonal Standerd for Trea Care Qperation - Tree
Shrub and Other Woody Planl Maintenance — Standard Practice (ANS!

R3I00-1905),

The Cily Administrator has tha authority to raquire additfonal fiea protection

before or durfng censiruction,
Traes approved for removal shall be removed in a mannsr which does not

romeval-malhods:

impact trees to be preserved.

anyal.

praprate

20, Prlor to construction all lower ree limbs over roadways must be pruned {o
a height of 14 feet helght-using the techniques descsbed In the Urban
nl i

Eorssiry Technical 4
21, Alltress to ba praserved and treas to be plantad mus! be in good condition
4

a_[Hese
less than 30% canopy dieback) twa vears following flnal Inspections, Any
trea found to have h 9
Inspection will re
23, The dermotition

superintande,

he City Admn!

rocedu
staglng e
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ira reptacement per The Ordi o o e P - PP _
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2,3.3.

234,

2423, Devlallons from the above mpoles may be considered ordinance + - -

violations If thera Is substantial noncompliance or if a tree sustains
damage o5 a result,

Prasconstruction mesting

The demalition, grading and underground contractors, conslruction
superintendent and other pertinent personnel are required to mest with the Cly
Administrator or fils designee prior to beginning work fo revlew procedures, tres
profection measures and to establish haul routes, staging areas, conlacts,
watering, atc.

Verification of tree pratection

The-project-Urpan-Foreslerlandssape-architect or contraelor-shall vedfdn

wiitrgth LR i .
ha-City-Administrator-before-domolition-orgrading-bogineThe

and-agproved-byihe
ity Admlnisivalor or deslanes will verify in a site inspection that afl
runl

reconsiruetion conditi e been me! (Uee fencing, eroslon contial

ele.) and are |n place prior ta Issuance of permil.

Muskation 2-2: Site plan with free protection fence Hlustrated as below. Circles Hustrate

the Critlcal Root Zone, wil
suthowtodose
Slfe Plan
—— @
.4 O g’
e g
; ]
NG o 11
* - 8
.5 Lo
)
P 7 .
TR (s),8
GO RO

.35,

Tree

fencing for protacted trees

Feoncad enclosures shall be Inslalled at the CRZ or the dripline, whichever is
graatar, 1o achlove threa primary goals:

{

Fornralied: Indenls Left: 1.25", Hanging: 0.25°,
ot 8t 138"

Tab stops:




1. To keep ifie foliage crowns and branching structura clear from conlact by
aguipment, materlals and activitles

2. To presseive roots and sofl cenditions n an intacl and non-compacted siate

3. To Identliy the Critical Raol Zone {CR2) In which no soll disturhance |3
permitted and activilios are reslricted, unless otherwise approved.

llusiration 2-3: Examples of tree protection fencing surrounding the Crltical Root Zone -

Chaln link fencing or yinyl fenaing, without and with adjacent obstruction
From: Cay of Austin

a. Excepﬂons to feneing alony the CRZ
Where aecatlon paving is to be Installed, erect the fence at the outer limits of the

aeralioh area

2. Whare trees are close to prapased bulldings, erect the fence no closer than elght
(8] feet to the building

3. Whera there are sevare space constraints due to tract slze, or other spacial
requlrements, contact the Clly Administrater

b, Size and type of fonce

Chaln Link:
%MMWHWW%%WQ%MM%
Eences-are-to-be-moun 0

Mmé&a—deph&a”e%@ebﬂmmmﬂhﬂn#ﬁm&spaéﬂg#ﬁs
detdll chall-appear-on-grading-demelition-and-Improvement-plans_Shall be at
least four (4) feet In hefghl, Fences are to bg mounled on 6’ tall sleel posts,

drlvan inte the gargund fo a depth of at le ches @ rastel than 10 fes
on center.

14



RlastisVinyk:
Plastle- Vinvi fenca vill consiat of 4° tall plastie- vinyl mesh fence supporled by 0

tall iron-1-bar-stelsl posts driven 2* af least 18 Inchas info ground en-re-mere-and
o grealer than 104get an centers. Fance is atfached to posts with 46-gaupeis-

gaune wire ties spaced on 24" cenlers.

¢ Arsato be fencer

1. Typel Tree Protection
Tree fences shall enclose the entire area under the dripline or CRZ, whichever

Is larger, of fhe iree(s) lo ba saved throughout the life of the prolecl, or until final
Improvemant work within the araa ls-required completed, typlcally near the end of

the prolect.

Parking-AreasiHheJoncing-mvst-hedosaled onpavingor-sidewali-thatyillaet
be-demelished--the-posis-may-be-cuppored-hy-an-appropdale-gradedovel
concrele-base.

Type Il Tres Protection
For trees shualed within a narrow planting strlp, only the planting strip shall he

englosed with the required chain link or weed yinyl proteclive fencing In order to
keep the sidewalk and street open for public use. For lrees sltuated near
buildings, parllal fencing may be necessary.

g

3. Typs i Tree Protoction
Trees situated In a small irse well or sidewalk planter pit, or when construciion

will come within five (5} fael of @ lrunk, shall have the frunk protected with
sirapped-on planking to a helght of slght (8) feet or {o the limils of lower
branthes. Owring Installation of the wood slals, caution shall be used to avold
damaging any bark or branches. Major scaffold limbs may alsc need protaction

as directed by the Cily Administrator.

WMusfration 2-4: Exampls of frunk protactien - dong when CRZ is fess than an 2-footgJagt
diamater, upen approval by the City Administrator,
From-Bwrdil—UrbanBorasiaContultants

d, Duration

]



Trea fencing shall be erected bafore demoliion, grading, o¢ conslruclion bagins and
remain In place-unit-the-cedificate-ol-ccsupaney-has-been granted_until authorzation
o remave has been aramled by Clty Adminlstrator of designee. Rernoval of the fence

during construction must be approved by the Cily Adminlstrator. Fernce removal
vifthout the approval of the Gity Adminisirator wifl reseulf in a stop work order,

e. 'Warning' slgn
A warning slgn shall he posted on eash seclion of fence or every one hundred and
fifty {498150) faet of fence and slate In both English and Spanish the folfowing:
TREE PROTECTION ZONE -~ NO AGCESS BY ORDER OF THE CITY OF
SHENANDOAH-FULSHEAR ADMINISTRATIOR'. Durable signs are recommendad
with a minlmum size of 8'x11".

24, TREE PRUNING, TREE SURGERY, AND REMOVAL PRIOR TO CONSTRUCTION

241, Pruning
Prior la construction, varlous trees may require thal branches be prunad clear
from struclures, activities, building encroachment or may need to he
strengthened by means of mechanlcal support or surgery per approvat of Clly
Administrator, The mesl compelling raason ta prune is {o develop & strang, safe
framework snd frae etructure, Cosmelio pruning Is left to the diseretion of the
owner, Gonstlt an urban foresler or landseape-architect-arhorist for bost
practices If cosmelic pruning is desired. Howaver, practices such as Himbing up
should be avalded,

Heavy pruning Just after the spring growth flush should be avolded. This Is when
frees hava just expanded a great deal of energy to produce foliage and early
shoot growih. Removal of a large percentage of foliage at this time can stress
the tree,

a. Alltroes excapl oak {Recommended):
Most routine pruning to remove week, diseased, or dead fimbs can be
accomplished at any time during the year with liltle effect on the tree. Asa
rule, growth is maximized and wound closure ts fasles! if pruning takes place
belween November and March [n the Southeast Texas Area.

b.  Pruning limllations:

1. Minkmum Prunlng « [f the project urban farester or
arshitast-arbiorlst recormmends that trees be pruned, and the type of
pruning 1s Isft unspacified, the standard pruning shait consist of
‘srown cleaning’ as des¢ribed below, Tress shall be prunad to
reduca hazargs and develop o sirong, safe framework,

2. Maximum Prunlng - Maximum pruning should only ocour in the
rarast siuation and be approved by the City Administrater, No more
than one fourih {256 percent) of the funclioning leaf and slem area
may ha removed within one calendar year of any protected tree. i1
must ba recognized thal trees are Individual in form and struclure,
and {hat pruning needs may not always fit strict rdles. The project
urban foraster or landecepe-architest-arborlst shall assume ali
responsibllity for spectal practices thal vary from the standards
sutlined in this manual.,

16



3. Treo Workers - Pruning shall not be altempted by construction or
contractor parsonnel, but shall be performad by a cerlified arborist.

4. Types of Pruning ~ {See Mustration 2-5)

Gleanlng:
The removal of dead, dying, diseased, crowded, weakly
altached, and low-vigor branchas from the crown of & Iree.

i. Thinning:

fii.

The ssleclive removal of branches to Increase light penatration
and alr movement through the grown. Thinning opens the
{oliags of a tree, raduces welghi on heavy limbs, snd helps relain
the tree’s natural shape.

Raiging:
Removes the lower branches from a tres In order {o provide
clearance for building, vehicles, padestrians, and vislas.

. Reductlon:

Reduces the slze of a tree, ofien for clearanca for utilily fines.
Reducing the helght or spread of a free Is best accomplished by
pruning back the laadars and branch terminals to lateral
branches that are large enough o assume the terminal roles (al
feast 1/3 the diameter of the cut slem). Compared to topping,
thls helps maintaln the form and structural Entegrity of the free.

5. Meking Proper Pruning Culs

[

Tree topping is prohibiled and may result in tres repfacement.
Stub cuts ere prohlbited,

Culs will be made Jusi beyond the outer edge of the collar of iive
wood, See illustralion 2.8 for an example.

To reduce polential of oak wilt Infestalionsiniestations, all
pruning culs on cak rees during the months of pargh, Aprll, May
ar fune shall be covered wilh a thin coat of water-baged black
paint,

If a large limb is to be removed, lis welght should firsl be
reduced. This Is done by making an undercut agoul 12-18
Inches from the limb's point of allachmenl. A second cut is
mads from the top, directly ahove or & few Inches fuither out an
the limb. This removes the limb leaving (he 12-18 nch stub,
The stub |s removad by culting back to the branch collac, This
technique reduces the possibilily of tearing the bark.

17



{Hustration 2-5: Types of crown pruning

From: inlerastional Scciely of Arboriculivre

5

[T

CROWN THINNING

3 b

CROWH REBUGTION

Y N

CRAOWN RAISING

Hllustration 2-6; Froper tree cuts
From; Inlemational Soclaly of Atbodculiura
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2.4.2, Tree Surgety
If it Is necessary to promote health and prolong useful! fife or the structural
characleristics, treas shall be provided the appropiiate lreatments (s.g. cavily
screening, bark tracing, wound trest, cables, rods or pole supports) as specified
by the project urban forester ordandseape-arshitest arborist.

2.4.3. Tree Removal Adjacent to Protected Trees

When trees are removed and ad)acent trees must be protected {as shawsn onthe
approved site plans}, than tha following tree removal praciices apply:

a. Tree Removal - Removal of freas thal éxlend Inlo the branches of roots of
protecied lrees shall nof be allempted by demolition or construction
personnel, grading or other heavy equipment. A cerlified arborist or tree
worker shall remove the tres carefully in & manner that causes no damage
above or below ground to lreses that remain.

b. Stump Removal - Befors performing sturng exlraclion, the developer shall
first conslder whetlfier or nol copis may be entangled with trees thal are to
remaln. If g0, thesa stumps shall havs thelr rools severed before extracting
the slurip. Removal shall Include the grinding of sturp and roots to a
minimum depth of 12-inches.

2.6.  ACTIVITIES DURING CONSTRUGTION & DEMOLITION NEAR TREES

Solf dislurbance or ofther injurious and detrimental activity within the CRZ is prohlbited unless
apgroved by the City Adminlstrator, I an Injurious evenl Inadvertently oecurs, or solt disturbance
has baen spacifically conditioned for praject approval, then the following mitigalion is required:

261, Soil compaction
If compaction of the soil occurs, it shall be millgated as oullined in Section 2.5.5,

2.8.2. Grading limitations within the Critical Root Zane

Gratle changes withIn mare than 25% of the CRZ are not normally
permitied.

If grading within more than 25% ofthe CRZ Is approved, grading shatl be
done by hand or with emall equipment lo minimize reot damags.

Grade changes oulside the CRZ shall not sigaificantly aller drainage lo
the tree.

Grades changes under speclilcally approved clreumstances shall not
allow more than three (3) Inches of fill scil added or allow more than
thres (3) inches of exisling soll 1o ba remeved from natural grade unless
miligated,

Grads flls over three (3} inches of impervious overlay shall Incorporate
an approved permanent asration system, or other appraved mitigation.
Grads culs sxceeding three (3) Inches shall Incorporate retalnlng walls or
an appropriate lransitlon equivalent.
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Hlustration 2-7: Optlons In tree preservatlon due to grade ehange
From: Chy of Austin

lliegtration 2-8: Changing grade areund tree frunk by grading or Hl. Trees which have loo
high or a gracle during or after construction will lack the root flare.
From: A Guids fo Freserving Trees in Dovelopment Projocts
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llustration 2-9: Using retalning walls when natural grade must be ralsed or lowered,
From: Buildiag Greeaer Neighborhoods

2,6.3.
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Tranching, excavation and equipment Use

Nermally, trenching Is alfowed oulside of the CRZ. Trenching, excavation or
boring aclivity within mors than 25% of the CRZ is resticted to the following
activitiss, condilfons and requirements If approved by the City Administrator,
Mitigating measuies shall include prior nollﬂca!ion to and direct superviston by

the projesturbantorosterorian Inistrator or desl

a. Nolification. Conlractor shall nolify the preject-urbanferasteroriandscase
efchitestCily Adminisirator or designee a minkmum of 24 hours In advance of
the activily in the CRZ. Asnoled-abovelhe-preject-urban-foresteror
landseape-archilectmustaotifitthe Gl Adminictralor before-anyavork-beging
Ithe-GrZ,

b. Rool Severance. Rools that are encountered shall be pruned flush with the
goll, Backll root araas with good qualily fop soil within the same day. If
exposed rool areas are net backfitled within the same day, caver them wiih
organlc materal fn @ manner which reduces goll temperatures and minimlzes
watar loss dua to evaporation.

¢ Excavsiion. Any approved excavatlon, demolition or extraction of materlal
shall be parformed with equipment sitting outslde the CRZ. Mathods
permitted are by hand digging,.or hydraulc alr excavation technology,

If excavation or trenching for drainage, ulifities, irdgation lines, ele., ltis the
duty of the contractor Lo tunnel under any rodls 1-inches In dlameter and
graatar.

Prlor lo excavalion for foundation/faotingsfwalis, grading or frenchlng withla
lhe CRZ, rools shall first be severed cleanly ona (1)-fosf) foot outside the
CRZ and to the depth of the fulure excavalien. The french must then be
hand dug and roots pruned with a saw, harcow lrencher with sharp blades or
other approvad reol pruning squipment.

d. Heawy Equipmenl. Use of backhoes, sleel tread tractors ar any heavy
vehicles within tha CRZ, plans shall specify a deslgn or speclal foundation,
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focting, walls, concrete slab or pavement designs subject lo City
Adminiat:alor spproval. Discontinuous foundafions such as concrele pler
and structueal grada beam must maintain nalural grade (nol lo exceed a 3.
Inch cut), to minimize raof loss and allow the free to use the existing soil,

Basement excavations shall be designed outskie the CRZ of all protecled trees
and shall not be harmiul lo other mature or nelghboring properdy lrees.

llustration 2-10; Trenching and bering options llustrated.
From: Conserving Weoded Areas in Developing Communlties

2,54, Tunneling and diractfonal drilling
if turnsling or plpe Installation has been approved withln the CRZ, the trench
shall be eilher cul by hend, alr-spade, hydraulic vac-on excavalion, or by
mechanicalky boring the tunnal under the roots with a horizontal directional drill
and hydraullc or pneumatic alr excavation technalogy. In all cases, Install the
utility plpe Immediatefy, backilif with soil and soak wilth water within the same
day. Installation of private utllity Improvements shall be tunnel bored benealh the
tree and rools per Trenching Tunneling and Distance Table in fllustration 2-11,

Ernergensy utillty repaira shalt bs exerpl {from the above restriction zonas within
the CRZ. The Clty Administrator shatl be conlacted after any such repairs thal
may restlt In significant iree damage or removal.

llustration 2-11: Trenching and boring distances.
Frem; Trea Technical Menwel Slanderdds and Specifications

T I RENGHING DBTANGE ]
) . D )

 Yien dlameter uk Eebirches 1 | Trerehin vl be teplaced Wik borig
q the CRZIs bilng encroached.
. |cRZ

819" | 819
20% ) 204

DEPTH OF TUNNELING
(1]1]

Treo Bismetey | Oop of Funaston
Farliss | 28 ‘
1044 3
51 35
Hona thn 19" | 4
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28,

2.6.5,

Gonstruction impact mitigation

A miligatlen program Is requlred If the approved development will cause drought
stress, dust accurnulation, or soll compaction to trees thal are fo be saved. To
help reduce Impact Injury, one or more of {he following mitlgation measures shall
be Implemented and supervised by the project arborist or landscaps architect a3
follows:

a. lirlgation program — Irdgate or water weekly or as schedufad by Clly
Admilnistraflon with 10-gallons of water per diameter Inch within the CRZ.
Duratlon shall bo untit project complelion or when seasonal rainfall begtns.

b.  Dust sontrol program — During perlods of extended drought, wind or grading,
spray wash lrunk, limbs and foliage to remave accurnulated constauction
dust.

¢ Soll compacilon danmtage ~ Compaction of the soll is tha largest killar of iress
oh consteuclion shes due 1o suffocatlon of rools and ensuing decline of 29
health. [t compaction eccurs 1o the upper 12-Inches of soil within the CRZ by
any means, then one or more of the following mitigation measures shall bs
Implementad.

I Type | Mitigatlon. IF an approved paving, hardscape, or othet
compromlsing materlal encroaches within the CRZ, an aeration
syslem shall be deslgned by the project urban forester and
landscape architect and used within this area {subject lo
approval by the Gity Administratar).

i, Type Il Mitlgation. [P Inadverteni compaction of the soil has
oscurred withlin the CRZ, the soil shall be loosened by one or
more of the followlng methads to promete favorable reol
conditions: vertical mulching, soll fracturing, core-vanting, radial
trenching cr other method approved by the City Administrator.

DAMAGE TO TREES

2.6.1.

Reporting

Any damage or injury 1o rees shall be reported the same day to the projest-urban
foroslortandscago-architesljeb-suparialandentoe Cily Administrator ot
deslones so that mitigation can take place. All mechanical or chemical Injury to
branches, trunk or rools over 1-inch In dlamaler shall be reported, in the event of
Injury, the following mitgation and damage control maasures shall apply:

a. Rootinjury: Iftrenchas are cul and tree reots 1-Inch or larger ara damaged
lhay musi ba elaanly cut back to a-sound wood-lateral-roet. The end of the
root ghall ba sawed off with a ¢lean cul. All exposed root areas withinthe *
CRZ shall be backlilted or covered the same day. Exposed roots may be
kept from drylng out by temporarily covering the roots and draping layered

burlap-gr,- carpeling_gr polvethvlene shiesling over the upper 2-feel of tranch
walls.

b. Bark or trunk worinding: Current bark Iracing and treatment methods shall
be performed by a cerlifisd arborlst Ires care speclalist within 24 hours.
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¢. Scaffold branch or [eaf canopy injury; Remove broken or tora branches back

{o an appropriate branch capabla of resuming termfnal growth within five
days. Ifleaves are heat scorched from equipment exhaust plpes, consult the
project urban foresler or fendscape-arehitost-arborist [he same day.

2.8.2. Penally for damage fo protected trees
fn the event thai protecled trees or thelr rools have been damaged, replacement
may be required [f the City Adminisirator deems that the frees need lo be
replaced. Damaged frees will be replaced accarding to Seclion 3440908 7 -158
of the Ordinance,

27. PAVEMENT AND HARDSCAPE CONFLICTS WITH TREE ROOTS

Conflicts may accur when tres rools grow adjacent fo paving, foundstions, sidewalks or curbs
{hardscape). Improper or careloss exiraction of these efemenls can causa severa Injury lo the
rools and Instability or even death of the trees. The following alternatives must first he
consldered before roat pruning within the CRZ of a protected res.

271, Removs! and replacement of pavement or stdevialk

a.

Remova| of exlsting pavement over tree roots shall include the following
precautions: Break hardscape Into manageable pleces wilih a jackhammer or
pick and hand load the pieces onte a loader, The loader mus{ remaln on
urdisturbed pavement or off expesed rocts, Do nol remove base rack that
has been explolted by established absorbing roots, Apply untreated wood
chips over the exposed area within ene hour, then wel the chips and base
rock and keep molst unfil overlay surface is applied.

Replacement of pavemenl or sidewalk: An alternative fo the severancs of
roots greater than 1 —Inch In diameter should be considered befare cutting
roots. If an alternative 1e not feaslble, remove the sldewalk and grind roots
cnly as approved by e City Administrator, Use swhemesh-rachar
reinforcement If within f0-feet of the trunk of a protactad tres,

2,7.2. Afiernative methods 1o provent reot culting (Recommended)
Tha foliowlng ramedies should bs consldered befora cufting tree roots that may rasuit In
iree instabillly or decline:

sapgn

Grinding a raleed sldewalk edge.

Ramplng the walking surface over the rosts or lifled slab with pliable paving.
Routing the sldawalk around the tree roots.

Inflexible paving of rubberized seclions.

On privale preperty, new stdewalk or driveway design should offer
alternatives to conventional pavement and sidewalk malerials. Substilute
permeable materiats for typlcal asphalt or concrele overlay, sub-base or
footlngs to conslder are: permeable paving materlals, interlocking pavers,
flexibla paving, wooden walkways, porches slevaled on posls and brick ar
flagstone walkways on sand foundations.
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2.2.3, Avolding confiic (Recommended)
Conflicts and asseclated costa can be avelded or reduced by the following
planting practices:

s Plani deep rooted lrees thal are proven to bs non-invasiva,

v Ovyer sofl thal shilnks and swells, Install & sidewalk with higher strength that
has wire-meshere-bas andfor expansion stip joint dowel reinforcemant.

s Follow soil foosening planting techniques to promots desp rooting.

+ Install root barrlsr onfy along the hardscapé area of the tree (but altow rools
lo use open lawn of planter strip arens).

2.7.4. Alternative base course materials (Recommended)

When dasigning hardscape areas near Iregs, the profect architest or engineer should
consider the uss of recommended base course material such as an engineered struclural
s0il mix, Siruciural soll mix will allow a long term cost effective lree and infrasiructure
campalibility that Iz pariloularly sulted for the follaving types of development project:
repalr or raplacement of sidewalk greatér than 40-feet In length; subdivistons wilh new
straat Iree planiings; planting areas thal are deslgned over structures or parking garages:
sonfined parking let median and Islands or other speclalized conditions as warranted.
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SECTION 3. TREE REMOVAL, RERLAGEMENT, PLANTING, AND
MAINTENANCE STANDARDS

31, INTRODUCTION

A protected lree may not be remaved withoul City review and approval, except in ceraln
emergencles. The purpose of Cily review Is lo verify that the removal is allowed under the
Ordinance, and o prevent unnecessary tree removal. This seclion discusses conditions for tres
renoval, replacement.grprotested-ress, planting and pruning of replasemeat irees, and
malntenance.

3.2, TREE REMOVAL

3.2.1, Alowable removal
Tree removal {s approved as part of lhe subdivision and slle plan precess, orin
tha ¢ass of individual trees, through the tree removal permit process, Thasa
threa processes are defined in the Ordinance. A free removsl must be
grantad, or a site or subdiviston plan With a tree survey and replasoment
planting plan appraved, befora removing & prolocted frog regardiess of the
condition of the tree.

3.2.2, Protectad Trea Removal Permit Application
Trae ramoval applicalions are avallable at the Gity of Shenandeah-Fulshear Clly
Adminlsiration Office. Tha form Is required ONLY when a request for lree
removal originates with an owner of fully developad land-laeluding-a-slngle-family
nstruction. All other requests for removat of protected {rees take
place duting the subdivislon and slte development processes as defined in the

Ordinance.

An application for a Profected Tree Remaval Permit shall be processed withln
fifteen {15} working days from the dale the application is recelved.

3.3. TREE RERLACEMENT PLANTING PLAN_TO MEET CANQPY AREA COVERAGE
Replacement requirements are defined In Section 88 ? -167 of the Ordinance, and are limitad to
prolected tioes. itistmporant-tenclethatiresroplacements-during the-site-planprocesewill-be
adédrassedin-both-the Freo-Beoloclion- Ordinance-and the Landscape Ordinanco—Whichever
erdinanco-requiros-the-greatest number-ofirea-replacerment-inshosthat-lo-the-ordinancawhich
wiltbe-follewod-in-tesms-oi-the-numbes-of! sod—Fho-tree- s-obboth
ardinances-will-notbe-added-up--Seo Soction 882 -167 of the Ordinanca for the types of
replacernents that are required dependent on lot size and development status.

In selecling treas-te-be-replaced to by planled, d, tha types-speclas of Irees remeved-willmust be
acles_selacted from the "List of Approved Trees for Planting”

lydad | his Technical ). Each roplacement tree shall be a minimum of

three Inches (3"} caiiper, a minlmum of ten feat (107 In helght, and a minimum of five (5} fest in
spread when planted. illustraliort 3-1 shows the lype of Information required on a tree

replacement plan.

The Tres Replacement-Planting Plan will include four elements: (1) & table Including the common
or Latin name; tree size In caliper inches, helght-contalner alze, canopy araa credit, and spraad;
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free symbols; quantity; and if iha trea Is consldared large, medium, or smal'; {2) a tree planting

plan {may be combined with the Landacape Plan_or Tree Protectlon Plan); {(3) proper tree
planting detalls Including planting hole, tree planling, staking, and mutching; and, (4) notes oh

proper ree planting as described In saction 3.7 of this Manural.

HHustration-3-1-chows-the-dype-o
Nustration 3+1¢ Trae replacement planting plan + = o Formatted: Heading 4
Frome=Burditt—Urban Foreslrp Consultaniswill teslasevwilh POIHlowhent figure thatout :
Symbal #of Treos Bpecles Size
Pecan 3 callper
O Coraya Minviensls | 400422
i hlghBs pallon
§' spread
200 sg.ft.
] Liva Qak 43" caliper
O QuoretwQuercus 4042
1 virginiana Hghss
aaflon
§' spread
200 sq.ft.
Required Raplacemant: Zinshesd00 sa. fi. canepy

Total provided replacement:
2 trees {(4-826a1200 sg.ft, + 4-4%¢81200 sq.fl) = 400 sq. 1.7

Inches_canopy cradii
Designed with (R}
' Tree Replacemant Plan @
F b
R 13
® © 0
éz
) 11
O) ®
4- .
@ @10. @3
Legend
@‘:"l‘nqb!ﬂu’n
@) pririaton Tro dinete oo
d Fayecamsr] Troa

G)“ Ry neansel Toa
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34,

TREE PLANTING REQUIREMENTS

3.4,

3.4.2,

Species

The replacemant trees shall be -selected from fhe “List of Approved Trees for
Planting” Included In Appendix of this Technical Manual the-sama-er-slmilar
speslos-unlass-tha-Cite-Administrationdelerminssthat-ancthorssecieswould be
more-sultableforthedecation-o-Hhersisa-noedispromele-divarsily-otcpecics.
Faclors to be consldered include the long {erm health of {(he tree [n the locatlon
and Hs compatibllily with adjacent uses as wefl as design considerations.

H the Ciiy Adminiskatieror or designee deems It necessary-lo-plant-spesdies-other
than-these-thatwere-rernoved, the following issues will be considered.

Strest trees: On any four iundred foot (460°) length of street, a single
specles of free may be planted, On a lenath of street preater than four
hundred feet (400°), no more than twenty percent (20%) af the total
number of trees shall be of one species,

Non-strest areas: For plantings In non-street araas (parking lots for
example), no more than 20 percent (20%}) of the tofal number of irees
planted may be of one species. Exceplions must be approved by the
City Administrationor or deslangs.

‘Tha above restricllons are deslgned to avold creafing monoculures, or areas of
plantings made up of oniy one species of treas. Monocullures are undeslrable
because If a cerlaln specles i3 prone to a particular disease or s more
susceptible to storm damage or lemperature extramas, then ILIs likely the entire
stand could dle or be deslroyed by a single diseasa or weather event. Creating
planting areas of several species creates a more diverse, and therefore mors

reslstanl, urban forest.

Chinese-Taliovrshallnotbe planted along eity-stroets-dusle damaging surfase
mmwemmmwmmmmm

cso-lisas-also-have-shortlifespanerwealeweod-and-suseeptbilityio-disease
and4nsests—

With-the-exceptionsnotad-abouo-olher-specles-shall-be-chosenfrom-the-Gity-of
Shenandoah-approvedtreolist-provided-in-Appendix-B-oHhis-Maaual:

Planting distances/spacing requirements:

a. Minimum distance between newly planled trees
Large slzed lreas: 40 {f;
Medium slzed trees: 30 ft; and,
Small sized tress: 201t

b. Minimum distance from any underground utility, water meter boxes, and fire
hydrant: 10 feet
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c. Distance from trees to curb, sidawalk, of driveway: Minimum 405 feel.

d. Planling strips should be a minimum of 10 ft wide-er-as-indleated for-oomer
fols-ip-Landscape Qrdinance-Section08-11844).

& Minlmum distance from buiklings end simflar slructures:
Large slze tres; 320 fi;
Medlum size lree: {20 ; and,
Small slze tree; 450 1t

f. Minlmurn distance from overhead utility lines, Trees cannot be planted vnder
utilly lines. In order to avaid future nterference of limbs, planting may lake

place as follows:
Large trees: 320 feet from line;
Medlum Yees: 210 feet from line; and,
Small trees: §10 feot from line

¢. From eurb [Ine of an Intersection: 25 feat, or by Code, which-ever is grealer.
b, Minimum distance fram stop or yield signs: 20 feel or by Code, which-everis
grealer.

I. Distance from directlonal traffic sign: 10 feet or by Code, whigh-ever is
grealer.

J. Distance from street lights: 125 fael, or by Cade, vihilsh-everwhichaver Is

greater.

‘Trea selecllon shall take Into consideration ordinancs requiramenis for haight
clearances as defined In the Code. As they grow, treas will nead (o be prunedlo
provide pedestian clearance of at least 8 faet over sidewalks, and vehicutar

clearance of 14 fasl over streats.

Vanialions from requirements listed above must be approved hy the Cily
Admintsirationgr.

3.5, TREE STOCK AND MATERIALS

3.6.1.

Quiattly
it1s the contraclor's responsibliity to supply lree stock that meets lhe most
current ANS1 760.1 ~3996-and any olher slandards addressed In this Manual,

v Al trees Instalied within the City of FuShenandeahlshear shali conform with
the American Standard for Nursery Stock.

« ‘Trees shall be sound, healthy, vigerous, and fres of plant disease and Insect
pesis or thelr damage.

« Contalner grown trees shall be grown for a least 8-months in containgrs In
which defivered and shall not be root bound or have ghrdling roots. The root
hall will be me!st and the roots will be conlained within the container.

« Trees shall net have been topped or headed.

The tree will have healthy leaves if it)s the time of year for rees ko have

leavss.
s There wiil be ne weeds growing out of the container.
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» Ifthe tree is multl-stemmed, the stams will not be squeezing agalnst each
oiher or the trunk of the tree,

« Treas with broken tops, branches, Injured trunks, poor siruciure, fow
branching, peor vigor, and apparent poor gquality shall be rejected and the
Cily Adminstrationor or deslgnee has the right to reject them if they do not
meat the qualily standards.

3-5-2—Conlalnergrowniboli-and-butloppedirees

Frece-con-bo-effoctiveiy-planted-thatare-contalnesgrown-or-balled-and-burdapped - - '[men\ted Heading 3, Intieal: LeRt: O Firstbne: 05"}
{8.&.B}-The-atvaniageto-planting-comtalnorgrowntress Is-that-they.oan-be-pianted yoar
reuntrprovided thore Js-gosd-fellow-up-sare—B-8-B-tregereguire-planting duting-the
dormant-season{ilovemberlo-Aprih

+= - - { Formatted! Heading 3, Ident: Left: 1" ]

Recommendationsi-Regardiess,-due lo the advanlages-olcontalnerirens ks
tecommendedthatcomlalnorgrownireas-ba used durdng-al-times-ofthe-year

+ ~ = Farmatted: Indent: Lefi; 1" ]

3.6.32. Miscellaneous materlals
The following materials shall be used unless olherwise speclfied:

«  Tree slakes. Metal T-posts shall be used.
» TreaTies. Tree liss may Include one of iwo lypes. The first is-a-48-gauge
ubberhose-around-the-unk-—The-wire-shouldnot
. The second ks & plastic

touch-the-tremi ArhorTle Green o simllar produgt,
chain lock, also called twist brace._Do not use wira of any kind,

»  Muich, All newly planted tress should be mulchad with 2.4 Inchas of organic
mulch, Mulch should never be placed agalnst the lrunk of a trea, Thare
should be a space of 1-2 Inches between the trunk and mulch. Mulch should
cover the entire iree planting hole. No velcano mulching Is allowed.

e Treaguards, Fortroesin turf areas requiring regular mowing andfor weed
oaling, the tres trunk shall be protected with TreeGuard or equlvalent.

+ Tres grates. Where sldewalk width Is less than 8-feet and new trees will ba
installed 1n & frea well, matal ires grates may he vsed ard-if approved by the
Gily Admindstrationpt. Minimum skze grates shali be 4’ x 4’ unless specliied
othenvlse. All ree grales shafi be mounted In framas, frames ingetinto a
cencrele foundation within the sidewalk or suiface malerial, and shall be
flush with the surrounding surface,

3.6, PLANTING SITE PREPARATION

3.6.1%.  Soil preparation and conditioning
All debris, wood chips, paveman!, concrete and rocks over 2-inches In dlametar
shall be removed from the planting pit to & minimum of 24-ihch depth, unless
spetified otharwise.
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3.8.2. Planter plt preparation

* Trees in a confined planter pit or sichswalk area: The planiing hole shall be
oxcavated to a minlmum of 30-inches deep x the widlh of the exposed arsa.
Searify the sides of the pit. Soll beneath the reotbaliroot bai| shall be
compacted to pravent selifing.

+  Treesin aff olher areas

a. Mark out a planting area 2 to 5 mes wider than the roetbalifoot ball
diameler (tha wider the better). Loosen this area {o abaut an 8"
depth. This will anable yeurtres fo extend & dense mat of liny rools
well out Into the soilin tha first one 10 ten weeks in the ground.

b. Remove all soll from on top of the root fiare before planting so the
oot flare 1s visible, The top of the root ball should be al or 1-2
severat-inches above surrounding soll-erappreximately-10% ol the
ol balHs-ahovethalandscape-grade, This prevents rools from
being planted too deep {root Nlare remains above ground) and alds in
establishmeni, even If the root ball should seitle. Fhe-handls-efa

shovelean-bo-veadde-gawge-appropriale-planing-helght:

3.8.3. Dralnage
Adequats dralnage nwst be provided to the surrounding sofl for the planting of
new rees, If the trees are to be planted In Impermeable or inferdile soil and walsr
Infitration rates are tess than lwo (2) inches an howr, than one of the following
dralnage sysiems or ofier approved measures must bs implemented:

«  French draln, @ minimum of thrae feet in depih

«—Dralntlles or linos haneath tha frees .
—Augersi-draln-hols-atthe-boltom-periraeter-ofthe-plaating-pit-ata b ~[ Formatted Tab stops: Notat 1.5

minimum-of-four{d-nchesIndiamelertwenly-four- (24} dnehas desp-and
fHled-with-medivm-sand arfine-gravel

HBE—Aeraliondubvo-forirees
. mmmmmamwmmmmnmm
dians-shallused-inch-tlameler perforated aeral

mm%mm%mmwum
Hserdubaswith-grated caps-with-filter-fabrie—This-dolail-shall-be-shewn-on
the-approvedHandseapa-plans:

3.7. PLANTING THETREE

After the hole has been preparad as dascribed fn Section 3.8 above, the tree is ready to be
planted.

3.7.1. Container grown tree
Puli the conlalner away from the root ball. Don’l pull ihe tree out by its trunk.
Contalner grown frees often have cirding or girdling raels running along lhe edge
of the rostbaliroot ball. If they exist In this area, cut them and spread them apart,
Place the root ball la the center of the hole and adjust the tree sa it is siraight and
al the proper level, Make any adustments prios to filing the hole with dirt.
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3.7.2. Balf and burlapped free
Resl the root bai [n the center of the hole, and reshape the hole 50 the iree wi
be stralght and al the propes fevel. After adjusting the tree, pull the burlap and
any other materlal avaay frem the sides and top of the root ball. Do not remove
the buriap from tha boltom. If you-adjusteriras (s liled-thetree after the buriap
has been removed youruntheHskof the rool system may be damaglng-iherool
systemed.

liusiration 3-2: Tree planting delall graphle

" mrediaziinara,

bttt Ll st gy

3.7.3.  Bacifill sol, amended soll
Backfil with the original soll unless the arlginal soil has been removad or the sofl
Is poor. If soil must be amended, consult with a [andscape architect or urban
forester In identifving the most appropriate soll mix.

3.74. Fliling the hole
Fill until the hole ks half full, Fiood the hole with a slow hose or tamp genlly with
your foot fo firm the seil, Repealuntii the hola is full. Do not press loo firmly-only
firm enough to hold the {ree upright. Backillling with soll and water or gently
tamping wil! remove large alr pockels.

3.7.6. Construcling & berm
A berm should ba constructien-ed from soil or muleh to hold water ONLY |F ths
tree Wil be walered with a hose or other high volume device. I irdgation will ba
from a low volume system or if liltle of no Irrigalion will be applisd, do not bather
with the berm. Ne-mesewaterwillreach-therost-baltunderthese-clreumelonses
Ha-bermis-present—Thepolential dewnsides-of the-borm- Include-cuttiag-off
ralpwaierand-oxygenwhen-personneHalorpush-the barm-over-the-rostball:
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3.7.8. HMulehing
Cover the entirs leosened area of sol with 2 to 3 Inches of mulch composed of
shredded wood or bark In the enlire planting area. Muleh will be placed one 1o
two Inches away from the lrunk of the tree,

3.7.7. Staking or guying
Slake trees only If necessary, and remave slaking as soon asis possible,
Staking or guying is {o prevent movement of the lower trunk &nd root system.
Movement of the top Is desirable and will strengthen the free. The stakes will be
Installed 12-18 Inches In undisturbed soll outside of the planiing hole, Dependay
on helghl and slze of the iree, stakes shall be slx, eight, or len feet tall. Trees
shali be slaked with 3 metal T-posts. Melal slakes wiil not rub against lree
irunks. Tree tles will be located near the fowest maln branch on the tree. Chesk
a staked or guyed tree monthly during the growing season and after storms of
strong wind. Use wide slilps altached loosely around the krunk, Do ndl slakea
tree any longer than necessary. One or two growing seasons Is all thal Is

needed.

Nustration 3-2 and 3-3 show the proper staking and guying tochnlgues. In
Niustration 3-3 A, trees 3-4 Inches In dlameter are supported by three stakes,
Branches should not rub agalnst the slakes, For trees over four {4) Inches, guy
wires should ba used, with a minimum of three guys.

e guys sould e sre orwh-hpd ladnchors (C),
wooden stakes (0), or deadmen butled |a the 5olt (E).

Hlnstratlen 3-8: Siaking and Guying Trees
From: Panciptes end Proctice of Planling Trees end Shrubs
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3.8. PRUNING NEWLY PLANTED TREES

Young trees are pruned o alfow for proper growih through the years. If the tree is of high qeality,
it should need little pruning. f s no longer commen practice lo automatically trim a certaln
percentaga of limbs from a newly planted rea. The tree needs as much foliage as can be
available to assure rapld growth and sclid leaf structure. This includes refralning from "limbing

up" and topping.

3.8.1.

382,

3.8.3.

Prohibitions

‘Topplng frees ~ tree replacement may be requirad if this Is done
Umbing up trees {the practice of cutting the lowest branches to a desired helght)

Pruning guidelines (Recommended)

Scaffolding ! permanant branches. Identify the scaffolding/permanent
branches. The lowest permanent branch should have a diameter of one-half or
less of the trunk diameter whare the branch atlaches to the trunk. Thae vertical
spacing of parmanent scaffeld branches should equal a distance equal to 3% of
the lree's evenlual helght. Thus, & tree thal wiit be 50 feet tall shoutd have
permanent scaffold branches spaced about 18 Inches apart along the trunk.
Avold allowing two scaffold branches to arlse one abova the other on the same
side of the tree. Malntaln radial balance with branches growing outward in each
direction,

Limb removal (Reconmiendad)

The following may be removed.

a, Torn, damaged, dead branches, Remova the branch just outside of the
pranch collar. See lllustration 2-6.

b. Double Leaders: Malnlala a dominant trunk for at least six to elght feet
without a major fork. [ the trunk divides Info twe or more relatively squal
slema, favor one sireng stem and remove the olhers. Cut one stem back lo
a lateral branth.

¢. Rubblng Branches: Eliminate branches thal are rubbing of will soon tub
agalnst another branch.

d. Crowding: Glve each branch room to grow
with minlmal competition for sunlight. Whsn
possible, have major lateral branches evenly
spaced eighl to ten Inches apart along the
trunk. If the iree by lts nature would
{eesalose loo much follage In the process of
alirninating crowding, malntain at [east half
1he follage on branches in the lower 2/3 of
lhe lree.

o b
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e. Narrow Branch Angles/included Bark: Ramove one brench If ths engle Is
40%deuraes or narrower of if It appears that the bark froin the branch Is
becoming pinched between the branch and the trunk.

£, Sprouts and Suckers. Remova sprouts and suckers,

9. Temporary Branches: Leave tsmporary branches thal are nol competing
vith permanent, scaffolding branchas.

3.8, TRANSPLANTING TREES

Transplanilng large frees is difficult, expensive, and raquires experiise and equipment. Pre-
approval from the City Administrationot and periodic Inspections will be requlred for tha
transplanting of a protected lrag. Such trass wilt be under warrantee as iflitIs a new tres, and will
need to follow replacement requirements should the frea dis or esversly-decilne more than 30%
itk rior o dinging. Yhen fransplanting protected trees elght (8} Inchas and larger
fram exdsting landscapes It is imporant to select healthy, vigorous trees, dlg an appropeate size
root ball, sefact a sile that is consislent with the free's culiural needs, provide & saucer shapad
planling hole approximately three imas the root ball width, and then protect the roct bal], trunk,
and crown durlng lifing, transpostation, and storege. The most Impertant and hardest pariin tres
transgtanting is creating and implementing a mulll-year aftercare program, providing adsquale

molstyre to the root ball.

When a treg Is dug for transplanting, as much as 90% of lts root system Is left behind, severedin
the process of digglng for transplanting. The tree bas & hard tme relying on 5-10 percent of ifs
root systenn dolng the woik of the 90 percent thal was [ost. Until it is weli established, (he root
syslom will have difficully supplylng encugh water to the leaves. This stress impacts vigor of the
tree and also exposss the tree to the risk of balng vulnerable to pests and diseases, as well as
{ess able to adapt to or withstand drought, exireme cold, and drying winds.,

The folfowing lssues should assist In providing & successful transplanling. Consldering tha slze
of the protacted treas belng transplanted, a professlonal arborist Is required to assisiin the

process.

«  Bite - Before transplaniing make sure the tree [$ a good malch for the new site.

+  Timing- Recommended tlming for transplanting lrees is durlng the dormant season,
when the tree is not lrylng to support Hs leafy crown.

s Health of {ree ~ Salecl a Tree that Is In good health and shapa and has no major

dafects |n its Lunk branch structure,

Success rate - Different species have different success rales in transplanting.

Consult with your urban forester on the success rate of the free you want to

transplant.
v Troe size - Most commonly transplanied trees range In slze from 4-12 diameter

[nches.

Transplenting process -

Digglng up the tree ~
Dig up a wide root batl with appropriate depth and wrap burlap material with wire

and twine 10 save as much of {he root ball ss-you-esn-Intact,

A rule of thumb for Irees over six Inches In diameter is tha! & root bafl = 4812
Inches in diameter for every tree trunk diameter measured at 4—,4—fee4 2 Inches

ahove the ground-{see-Chapter-d-for-a-diseuss!
diametesinunusuatsiualions). In other words, a $9-iash]0-Inch tree should
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have a 4$00428-lach120-nch diameter 1ol ball. LikewisertThe ball depth should
be abolt 80% of the ball diameler. The same 104reh10-lnch tree should have a

6072-nsh72-Inch depth.

While smaller rees, yptoup to 12" diameter, can be transplanled using a tree
spade or other speclally equipmanttechniques, larger traes will require
mechanical digging equipmenl and appropriate hoists and heavy equipment for

moving ke tree,

Transporting the free -
During transportation the ire9 crown should slways be covared wilth tarp to

prolect the tree from drving out and windburn.

After transplanting —
Keep the root ball moist at aif time,
Anticipate walerlng thres fimes a waek, or In avery hot weather every day.
Conlinved watering will ba required for several years,

Do ransplanfed tress to raduce ¢rov ensats
forr hat will only further wasken the tree
Mulch tha fransplanted tree with 2-4 Inches of arganic mulch to cover raot ball.

The process of regenerafing a normal root system will toke several years, espocially for
large trees. Immediately efier rangplanting, the tree vill ba susceplible 1o extreme
stress. MoistureIs a crifical factor In new raot growth. Compacted solls and sei}

temperature also impact the growth of ronts,
(Abridged from "Transplanting Troes®, by Patrice Peillar and Gary W, Watson, Arbor

Ags, Januvary-March 2000.)

310, [RRIGAITCN PLAN

GOMMERICAL PROPERTIES:
The following requirements are mandalory for all tree replacement plantings.

An automalie Irrigatlon system will be instalted or a watering schedule approved by the City
Adminlstraiongr or deslgnes, Tree frigation shall not share the same Iriigation 2one, including
valvas and clrcuits, as shrubs and plants due to different watering requiremenis. A minimum of
cne (1) bubbler or sprayer each shall be provided for all newly plantad rees, Trees lacger than4
Inches in caliper shall have 2 bubblers or sprayers, Bubblers or sprayers shall be lecaled
betwsan 1-2 feet from the trunk,

All aulomatic Irrigation systems shall be equipped with an elaclronic conlraller capable of dual o
mulliple programming. Gontroller(s} shall have muliiple cycle star capaclly and a flexible
calendar pragram, including the capability of belng sel to waler every flve days. Alf automatie
irigation systems shall be aquipped with a raln and freeze sensor shut-off device.

The iidgation sysiem must be-designed-and-sealod-by-adicencedirrigalarconform with the most

currgnt leesnsadlicansad frigator rulas and requlations.

Waterlng schedole and methods
‘Newly plantad 1reas will be walered weekly for the first two years. Ten {10} gallons per califier

inch will be applied weekly, Durlng June-September trees will be watered morte frequantly, or at
least during each permitfed watering day (every five days).
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lrrigalion plans need fo be submitted prior to final inspection.

RESIDENTIAL PROPERTIES (RECOMMENDED):
Traes placed on residential properties are not required La hava irrigation systems. When

frrigation systems do not exist, treas need to be hand watered.

v Keap the soif moist but not sogked. Waler treas at least onae a week af the rate of
10 gallons per caliper Inch, unless It has rained, and more frequently during hot
waather, When the soil is dry below the surface of the mulch, i Is fime to water.
Gontlnue walerlng weekly during the winter if thera Is no rain, Continue waleslng
newly planted lrees for fwo years In this manner,

»  Waterthe area wiihin the dripline. A seaker hose Is [deal as it can water a greater
area at one fimé and does nat naed fo ba moved as often,

3.1, MAINTENANGE

All newiy ptanted trees shall be malntalned by the owner, Malnienance practices shall conslst of
all regular and normal malntenance of krees, including bl not limited to irdgation, pruning, and
disease control. Plant material that exhiblis severe levels of Insect or pestinfestatlon, disease
and/or damaga, shall be apgreximately appropriately treated, and all dead trees shall be
ramoved and replaced with Iving trees where required according 1o the city approved Tree

Replacement Planling Plan for the site.

Fallure 10 replace dead or diseased trees within thirly (30) days of written notification by fiom- the
Cliy shall constitute a violatlon of the Ordinance.

SECTION 4: ADMINISTRATION, INSPECTION, AND ENFORCEMENT

44, ADMINISTRATION
The Ordinance and the standards In thls Manual will be administered and updated by the City
matlon:

Adminlstrationor. Refer{o-Secllon-98-16441-0flne-Ordinance fer-mors-infer

4.2,  INSPECTION

4.2, Inspection by owner
‘The project urban foresler or landscape architect retained by the applicant shall
conduct the following required Inspactions of construction &lles contalning
prolected trees. Inspeclions shalf verlfy thal the lype of tree protection and/or
plantings are conslslent with the standards culiined within this Manual. For each
required inspection or meating, a wriilen summary of the changing iree related
conditions and actiens laken shall be provided to the City Adminlsizatierpr or

designee,

Construclion Meeting. Prior to commencement of consiruction, the applicent
or contractes shall conduct a pre-construction meeting o discuss tree
protection with the Job site superintendent, grading equipment operators,
project urban forester or landscape architect, and Gity Adminlstratienar or

a.
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d.

designes. Althls ime all iree protection fencing approved in the permit plans
mustba mstallsd coirechly,

tnspection of Rough Grading. The project urban forester or landscape
architect shall perform an lnspection during the course of rough grading
adjacent (o the CRZ lo ensure trees will nol be injured by compaction, ctitor
fiff, dralnage and trenchting, and If ragquired, inspect aeration systems, tree
wells, drains and speclal pavlng. The contractor shall provide the City
Adm;inlstratmanr or designee at leasl 48 hours advanee notics of such
aclivily

Monthly Inspeclions. The project urban ferester or landscape architec! shall
perform rmonthly inspections to monilor changlng conditions and iree healt,
The Gity Adminlstratienor of desfanee shall be in recelpt of an Inspection
summary if there are any changes to the approved plans, tree health
conditions, of profection measures. Jf the City Adminlstratlenor or designeg
s nottn recelpl of inspection summaries prior te final Inspection, he wiii
assume thal no changs in tree condltions have oceurred In the field durlng

constreeclion.

Spacial aclivily within the Critical Root Zone, Work in this area (CRZ)
requires that direct onsfte supervision of the projact urban forester or
landscape architect.

Landscape Architect Inspection, Prior {o the Issulng of the certificate of
ocgupancy, the apalicant or contractor shall contact the landscaps architect
lo perform en-sttenn-sita inspection cf all plan stock, quallly of the materials
and planling and that the irrigation Is functioning consisient with the approved
constiuction plans. The City shall ba In racelpt of a letter of compliance from
1hs landscape architect prior {o scheduling the final inspection, untess
ofherwise approved.

4,22, Inspection by cily representative
There are four Inspections perfermed by the City Adminlstratienar or designee-as

. They Include the following:
Slta Inspeclzon at the site devetopment plan or preliminary plat submitial,
Trea fencing inspection and other kree preservalion measures,
Unseheduled site visits during construction.

Flnal [nspection.
Follow Up laspaciion 2 vears afiec Issuance of certilicate of occupangy
OR final inspections

e eo F“?’

4.3, ENFORCEMENT
The Qrdinance and the standards Inthis Manuval ate enforced by tha City
Adminisiratiengr. Enforcemantis described in Seclion 88-16141.2 of the Ordinance.
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APPENDIX A: DEFINITIONS

Forthe purposes of this Manua) the following definitions apply. Addilional definitions may be
found in the Ordinanca.

Certifigd Arborist Is an individual who has demonstrated knowledge and compstancy through
oblainment of the current International Soclely of Arbarkullure arborist cerlification, or whols
amember of the American Soclely of Consulling Arberlsls,

Compaclion means compresslon of the soil struclure or texture by any means thal creates an
upper layer that is Impermeable. Comipaction |s injurious o roots and the health of a trea.

Dangarous tree sea Hazardous res.

Dead Tree means a tree that s dead or (hat has basn damaged heyond repalr or is Inan
advanced state of decling {whera an insufficlent amount of tive lissue, graen leaves, limbs or
branches, exlst to sugtain lite) and bas been determined te ba such by a cerlified arborist. I
the tree has beaen determined to be dead, removal Is permitied as definad In the ardinancs,
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Disturbance refers to all of the variats activities from censtruclion or developmen! that may
damage frees,

Excesslve Pruning means removing In excess, cne-fourth (25 percent) or greater, of the
funciioning leaf, stem or rond area. Pruring In excess of 25 percent s Injurlous fo the tree
and is a prohibited act. Excessive pruning typleally resulls In the tree appeasing as a ‘bonsal,
fiern's-faited’, "lotly-popped’, or overly thinned.

Unbalanced Crown. Excesstva pruaing also includes removal of the leaf or stem area
predominantiy on one stde, lopping, or excessive tree canopy or crown ratsing.
Exceptions are when clearance from overiiead utilities or public improvements is
required or fo abate a hazardous condition or a public nuisance.

Rools. Excessive prunling may include the cutling of any root twopne (1) Inch of greater
In dlamoler andfor severing In excess of 25 percent of the roots.

Hazardous Tree refers o a tree that possesses a struclural defest which poses an Imminent risk
If tne tree or part of the tree that would fall on someone or somsthing of value (target). .
Structural defect means any structural weakness or deformity of a tree or its paris. A traes
with a structural defect can be verified to be hazardous by agn urban forester and confirmed
as such by the Clty Adminlstratorion. The Clly Administratorfen retalns discrellonary right lo
epprove or amand a hazardous rating, In writing, and recommend any acton that may redvce
the conditlon 1o a less-than significant lavel of hazard. If the tree has been determined to be
hazardous, removat of the tree Is permitted as pravided for in the Ordinance.

Injury means a wound resulling from any activily, Including but not limfted lo ‘excessive pruning',
cutling, trenching, excavaling, aftering the grade, paving or compaction within the tree '
protection zone of a free. Injury shall Include brulsing, scaring, tearing or breaking of roots,
bark, trunk, branches or fefiage, herblcide or polsening, or any ather aclion foreseeably
leading to the death or permanent damage to iree health.

Manual means this Trae Technical Manual: Standards and Specifications.

Project Urban Foresler means a consullant retalned by a property awnor or development
applicant for the purposs of overseelng on-site activily lnvolving the welfare of the [rees to be
retalned. The project whban forester shall be responsibla for all reporis, appralsels, lres
preservation plans, orinspections as required.

Proleciive Treg Fending means a temporary enclosure erected around a tree 1o be prolacled al
the boundary of the tree protection zone, The fence serves thraa primary functions: (1) to
keep the foliage crown, branch structure and krunk clear from direct contact and damage by
equipment, malerials, or disturbanices; (2} to preserve rools and soil In an Intact and non-
compacled stale; and (3) te ldenlify the tree protection zone in which no seil disturbancs is
permitted and aclivitles are restricted.

Roal Buffar means a temporary layer of material te prolsct the soit texturs and raots, The buffes
shall conslst of a base course of lree chips o7 mulch spread over tha roct area 1o & minlman
of 8-inch depth,

Site Plsn means a sel of drawings {e.g. prefiminary drawlings, sita plan, grading, demolition,
bullefing, uvtilities, landscape, |rigation, tree survey, elc.) that show existing site conditions and
proposed landseape Improvements, Including trees to be removed, relocated or to be
refalned. Slie ptans shall include the following milnimum infermation thal may Impacl iress:

+  Surveyed tres location, spacles, size, dripling area {including Irges localed on
relghboring property that overhang the project site) and protected trees within 30-feet of
the project slte.

+ Paving, concrete, irenching and grade change located within the tree protection zons.

+  Existing and proposed uliity pathways. _
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+ Surface and subsurface drainage and aeration systems to be used.

v Walks, tree wells, retalning walls and grade change barriers, both temporary and
psrmanent,

¢ Landscaping, |rrigation and fighting within dripling of treas, including all lines, valves, sic.

+ Lacation of glher fandscaping and significant fealures.

+ Al of the final approved sile plan sheels shall reference trea protection inslructions.

Sail Compaction means the comprassion of soil garlicles that may result from the movement of
heavy machinery and Irueks, storage of censtiuction malerlals, strustures, paving, etc. within
the iree protection zone. Soll compaclion can result in atrophy of roots and potential death of
tha tree, with symploms often taking 3 to 10-years to manifest,

Solf Fracturing means 1he loosening of hard or compacted soil around a lree by means of &
praummalle solt probe that delivers sudden bursts of alr to crack, loosen or expand the soil lo
Improve the roct growing eavironmend.

Targetls aterm used to fnclude people, vehlclas, structuras or somelhing subject to damags by a
fres, '
Note: A tree may not ba a hazard i a "targat” Is absent within the falling distance of a
trea or Its paits (.9., a defective tree In & non-populated area away from pathways may
not be consldered a hazard)

Trenching means any excavation to provide frigation, install foundations, utility lings, services,
plge, dralnage of other propery improvements below grade, Trenchlag within the CRZ js
Injurlous to reols and iree health and is prohibited, unless approved. If trenchlng Is approved
within the GRZ, It musl be In accordance with Instructions and table outlined En thls Manual,

Vedflcalion-of-Trae Prolacllon-means-tho-profecturhantoresiorshallvern bl yAting - that al-pro-
censiruction-conditlons-have-been-met-{rea-fonsing - erosion-sonlrel-pruning ato-)-and-areda
plase—An-ialtlal-laspection of protective-fencing-andwiition vorfieation-mustba-submited-lo
the-Gib-ddminlstaliop-prior-io-domolitionrgrading-or-bullding-parmitlesuance.

Vertleal Mulching means augerrgauguring, hydraulic or alr excavalion of vertical holss within a
free's root zone to loasen and aerate the soll, typically to mitigate compacted soll. Holes are
typleally penetralad 43- lo 64- feel on cenler, 2- fo 3- faet deep, 2- to 63-inches in dlameter
and backfilled with githerperlite-vermisulilerpeatmoss-orarmbduretherssfoompast.
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APPENDIX B: TREE LIST

LIST OF APPROVED TREES FOR PLANTING

IN THE CITY OF SHENANBOAHFULSHEAR
LARGE TREES - EVERGREEN/SEMI—{EVERGREEN {50' + HT } L
Common Name Scienlific Name Reeomwmonded Reseommendedses - - Formatted Tadlo
Min—Max
Southern Magnolia Magnolia grandifiora F—8%Gollper  Aceent
Lobloly Pine Pinus faeda 38 Callper  Group-planting
LIve Qak Quercus Virginiana ? —groall Group-planting
MEDIUM TREES - EVERGREEN/SEMI-{EVERGREEN {26' - 50° HT.} -
Common Name Sclentific Name Recommended-Sizo Recommended-tses
Min—~hlax
Dahgon-Helly iex-caselag F—4" Callper Accent
Amogdean-Holly fox-ppaca 3 —4" Calipgr Aseent
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East Palatka Holly
Savannah Holly
Eastern Redcedar
Cherry Laure!

liex x altendusia
flex opaca x allenduala
Juniperus virginiana

Prunus carolinlans

34 Calipat
F—4"Galipes
3 4" Calipar
3% 4" Callner

SMALL TREES - EVERGREEN/SEMI-{EVERGREEN (Under 25' HT.)

Common Name

Yaupon-Helly
SoutheraNax-Myrle
Logual

Little Gem Magnolia

Texas Moualain Laurel

LARGE TREES - DECIDWQWEDECIDUOUS (50" + HT.)

Comron Name

Pecan

Black GumBald
Gypress
Sweelgum

Mexlcan Sycamoro
. Soulhern Red Oak
Waler

Svram
OuakWillgw-Qak
Shumard Oak
Bur Oak

Winged Eim
Chh
Cedar Elm

Slack-Gum/Tupelo
Chinese-Plslache
Bald CynressGhineee
=1

Montezuma Cypress
Prummond Red Maple
Gresn Ash .
White AshWhite-Ash
White-Oak

Sawtooth Oak
Lawrel Qak
Overcop Oak

Sclentific Name Recommen
ded-Size
Hlox-vomitaria 42
Gadiper
Gollper
Edbotrya japontoa o~
Catiper
Magrolia grendiflora 3—42
‘Utile Gern' Galiper
Sophors secundifiora gt
Galiper
Sclentific Name Recommended Sike
Min—Max
Cansaiineinensts 34" LCaliper
Nyssa sylvalicaTaxedivin
diskiehum 3~—guCaliper
Liquidambar styracifiua 3 —6-Caliper
Platanus
resicanalexlcans L8 Calipor
Quercus falcala 3 —E&"Caliper
Quergus durandiiQuercus
flgra 3 —g"-Caliper
Quercus michauxlQueress
Quiercus shurmardi 5-Caliper
Chrercus macracarnpa 28 Callper
Ulmys elataQuersds
mushlenbergl 3=B"Caliper
Ulmus crassholia F—BCaliper
Fistacla-chinensis 3 - 6%Caliper
Jaxedium dislichumbimus
paritolia T
Taxodfum mucronatum F 8 Galipes
Acer rubrum (drummondii]  3-—8-Caliper
Fraxinug pennsylvanica 3 82Galiper
Erexigps
americanaQuercus-alba g Galiper
Quercus acutissima 3 — 6 Caliper
Quercus laurifolia 32— 6" Caliper
Quercus lyrata 3—8~Caliper

43

Accent
Accent
Sereen
Serean

i?eemmenéed =~ = { rormatted Table

85
Screen
Sereen
Acsent

Accemt

Resemmonded-Uses
Slraet
Specimen;Seoups
Streat Falleplor .
Plaza;-Sireek-Rarking ot
Fall-color-Strast
Shreat-RParkingot
Plezas ’
; atos
Straet

Specihmen
Sroup-planling

el '{ Formatted Table




Nultall Qak
Monterrey Qak
Loquat Leaf Oak
Chinquapin Oak

Quercus nutlalli
Quercus polymorpha

Quercus rizoohyllia

Buercus myghlenberaii

F—B Calipar
61 Caliper

MEDIUM TREES ~ BECIDUOUSDECIDUOUS (25' - 6 HT.}

Common Name

River Birch

Whelly
BucketBrandiord-Pear
Chinese Pistachs
Anslasrat-Elowering
BEazr
Golden-RalnTres

SMALL TREES - REGI DECID Under 28 HT )

Common Name
Redbud

Fiinga Tree
Parsley Hawthorn
Crapa-Myrlle
Moxlcan-Plum

Sauger Magnalia
Gam

SHRUBS-L-ARGE
GermonName
Maditerrancan-Fan
Falm
taurelleat.Coceulus
Rampas-Grass

o

Barana-Shiub
Olaander
Roadlip-Rhatisla
Chingso-Rholinla
Pittosporurg
YowPodocarpus
JaparesaMburmaum
Sandankwa

Suspensum
ShinpXylosma
¥auponHolly

Sclentific Name Recommendod-Size
Mis—Max
Beftula nigra I—B Caliner
Bumelia lapyaiposaPyrus 3 —g"Galipar
eslaryana
Eistacta chinensis Ryrus 3—E-Caliper
ealleryana-Arstosract
. s geCaliper
J:’ee{i_«su{w{iaa ouled #—2Gal
Sclentific Name Recommended-Slze
Bin-Max
Cercls canadnsls 4 Callper
Chionanthus virginlcus 3E—a"Caliner
Craleegus marshalli 3~ a7 Gallper
kargorskosrnia-spp: gl
Prinus-mexicena 34" Callger
Magnolia savlangiana LS L3
Quercys eambll
EdlentificMare Resemmended-Size
Min—ivax
Ehamasropshumiis 14-gal—box
Casstiusiausiolivs 2gal-—6pal
Coreadors-solionna 5g5l-—B&B
Haustrum texanum s 2
Novum-oloandor 2-gal—5-gal:
Fholinla-serralifolia &-gal-BEB
Billosporum-toblra 2-gat-B&B
Bodocarpis 48 W
magrophylius )
MburmumJaponicun 5gak
MbHrAUm-SUSPansUm 2gab—SB-gak
MHotma-sohgestum 2aak—Ggak
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Aceert
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SHEUBS - MEDIM-AND-SMALL
Gommon-Name Selaptifis-Name Recommended Size Recommended-Usss
Gleyera Clsyersjapenica 2-gal—828 Acoent-sereen
Sage-Cysad Gyeasreveluta 4-g4k—B&B Agcent
Bwaf Chinese-Holly Hox-comota 4-gate-—E-gak Mass-geouping-horders
Busrfxaupen-Holly Hox-~vormitodalana’ 1-geh—5-gak Mass-grouplng-botders
Peimrosa-Jdaseine i $-gal-~B&E Sereening
ltalian-dasmine SASRERHER-ANG 4gal—BaB Mass-groupiag

Ao —Faeh rosplet

oW

Heavanly Bamboo Nandm?‘;_?mesksa 4-gah Mase-grouping-borders
Dwad-Qloander gﬂ#edmelaaﬂdepawa' H 4-gal—Egal Brolected-areas
Buwarf Pittasparum Hitosporom-loblrm 4-gal—2-gal, Mass-grouplng

Yheolers Dwar:
{ndlan-Hawihoms Rhaphlelepsis-indien —1-gak-2-gak
Azaclea Rnee‘edendmnégp.-' 1 gal—~&gah Mass-grouplng
Andorra-Gregplag Jeriporis-hedzontalis $gal—BE&B Masegrouping
Junipar Andorea
Gastron-Rlant Aspldistra-slalior T gak FS
GROUNDCOVER- AND-VIMES .
Common-hame SalentifieNlame &mmmeadeaslee Recommengded Usas
LarpetBugleweed Alugareplansver 6%pat $8-groundeover
Sorenger-Fem Asparagiis-spronged Apot—tgal ER
ﬁam@alenlrwmpet Campsls-taglhishuana 4gal—bgal Vine

D8F

Holly-Fern Crdormium-faleatum -gal S&graundoover
Ealshedara Fatehenderalizei x d-gal—bgak S&rascent
Aralia Falsiafaponica Ega)k 85 accont
Carglina-Jessamine Gelsomium-sempenirens  4-gak BSvins
Alsedanoy Hedera canarlensis 4% pot-i-gak §8-groundeoves
Hriope Hrope-muscard 4-pot—1 gal, S8,grovadeover
Aslan Jasmine Trachslospermum 4%pot—1gak 58 groundeover

BwarkMondograss lepMepe.gen}apeans 44pot—1-gal: S8-groundeover
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